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This is a study of a «collaboration between
multiple stakeholders in science education for the
pur pose of creating educat i onal field trip
experiences. The collaboration involves four nmgjor
facets of science education: formal education at the
el ementary and university levels, informal education
and educational research. The primary participants in
the <collaboration include tw elenentary school
teachers, a scientist from a local wuniversity, an
informal educator from an environnmental education

site, and the researcher acting as a participant
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observer. The comng together of these different
si des of science education provided a unique
opportunity to explore the issues and experiences that
energed as such a partnership was forned and
devel oped.

Strongly influenced by action research, this
study is a qualitative case study. The data was
collected by neans of observation, sem-structured
interviews, and witten docunent review, in order to
provi de both a descriptive and an interpretive account
of this collaboration. The final analysis integrates
a description of the participants’ experiences as
evidenced in the data with the issues that arose from
t hese experi ences.

The evolution of the collaborators’ roles was
exam ned, as was the devel opnent of shared vision. In
this st udy, there were sever al factors t hat
significantly affected the progress towards a shared
vision and a successful collaboration. These factors
include time, comrunication, understanding others’
perspectives, dedication and ownership, as well as the
col | aborative envi ronment . Each col | abor at or

benefited both professionally and personally from
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their participation in the collaboration. I n
addi tion, t he students gai ned cognitively,
affectively, and socially from the educational
experiences created through the coll aboration. St eps,
such as wor ki ng t owar ds conmmuni cati on and
under st andi ng others’ perspectives, should continue to
be taken to ensure the collaboration continues beyond

the termof the current key participants.
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Chapter |: Introduction

BACKGROUND

Col | aboration in Education

Recently, there has been a call for systemc
reformin the educational system of the United States.
| npl enentation of systemc reform mandates that every
aspect of the system and its participants becone
i nvol ved in change to produce effective and sustai ning
outcones (Anderson, 1993). Wthin the donmain of
sci ence education, Sussman (1993a, p. 239) enphasizes
t hat ,

reform of precoll ege science education wll be
nost effective when it is part of an educati onal
transformati on programthat includes the K-12
system preschool, colleges and universities,
adult education, and informal education centers.

Because systemc change is about changing all
aspects of a system it is inperative that all its
menbers are collaborators. Because of this, the
enphasis in education is now leaning nore toward a
theory of collaboration (Spector, Strong, & King,

1995). This change is evident by the anobunt of recent



educational research that involves the concept of
col | abor ati on.

Col | aboration is defined by Wner and Ray (1994,
p. 33) as a “nutually beneficial and well-defined

relationship entered into by two or nore organi zations

to achieve results they are nore likely to achieve
together than alone.” Underlying this theory of
coll aboration is the  belief t hat “each person

interprets the world through his or her own
perspective, and that human beings nust interact wth
each other in order to construct societal truth”
(Spector & Spooner, in Spector, et al., 1995, p.179).
Wthin this sociocultural t heoreti cal f ramewor Kk,
know edge is co-constructed and situated in the course
of social activity (Lave & Wenger, 1991).

Barufal di (2000) and Spector, et al. (1995 have
di scussed several el ements present in successful
col | aborations w thin science education. Bar uf al di
(2000) states that a shared vision is the nost
i nportant conponent in collaborations. Partici pants
in a collaboration nust have the sanme expectations of
obj ectives, strategies, and goals (Barufaldi, 2000;

Spector, et al., 1995). In addition, comunication is



vital in order to have a truly shared vision within a

col | aboration (Barufaldi, 2000; Spect or, et al.,
1995). Communi cation is also key for the partners to
realize t he i nterconnectivity anong i ndi vi dual s
(Baruf al di, 2000) . Participants nust trust and

respect each other by understanding and val uing each
ot her’ s uni que know edge base (Spector, et al., 1995).

Mor eover, ownership and conmtnment on the part of the
partners is inportant for successful collaborations,
and these require tine to develop (Barufaldi, 2000).
Spector, et al. (1995 enphasize the inportance of
intrinsic noti vation as a driving force of
col | abor ati ons. Baruf al di (2000) adds that comm tnent

to the collaboration needs to be supported by an

adequate financial base as well as incentives and
rewar ds.
Gener al col | aborati on research is al so in

agreenent wth these characteristics of successful
col l aborations (e.g., Hord, 1986; WMattessich, Mirray-
Cl ose, & Monsey, 2001; Wner & Ray, 1994). In
addition, the Institute of Museum and Library Services
(1996) al so suggests striving for simlar

characteristics in nuseunt school partnerships. Thi s



is the theory of collaboration upon which this study

is built.

The Need for Collaboration in Informal Educati on

I t has been recommended that col | aborative
projects be inplenented in schools to enhance the
val ue of out-of-school experiences (Dori & Tal, 1998).
Such “out-of-school” educational science experiences
nost often take the form of field trips to infornmal
education sites such as nature centers, zoos, aquaria,
and nuseuns. Research in the field of inform

education recomends the use of field trips as an

instructional nethod, citing social, affective, and
cognitive gains by students. Because of the unique
| ear ni ng opportunities avail abl e at i nf or mal

institutions, contenporary goals of educational reform
also encourage the wuse of field trips as an
educat i onal met hod (e.g., Benchmarks for  Science
Literacy, 1993; National Science Education Standards,
1996; Texas Essential Knowl edge and Skills, 1997).
The National Science Teacher Association’s (NSTA)
position statenent on infornmal science education

(1998, p.54) also *“recognizes and encourages the



devel opnent of sustained |inks between the infornal
institutions and schools.”

In order to be nost effective, field trips nust
be planned as an integral part of the curriculum
rather than as an isolated activity or nerely as
enrichment (Hofstein & Rosenfeld, 1996; Oion &
Hof stein, 1994). One of the nost apparent ways to
effectively integrate the field trip into the fornal
school curriculum is through collaborations between
formal and informal education systens (Hicks, 1986).
Raney- Gassert, Wl berg, and Wal berg (1994, p.360) note
that there needs to be an enphasis on “long-term
sust ai nabl e col | aborati ons.which better neet the needs
of both teachers and students.” The National Science
Education Standards (National Research Council, 1996,
p. 58) also suggest creating “optinmal collaborative
learning situations in which the best sources of
expertise are linked wth the experiences and current
needs of the teachers.” In order to inprove science
education, informal and formal educators should form
partnerships as co-developers of field trip prograns
and curricular materials to be used in the classroom

before and after field trips (Texas SSI Action Team



1999). This would help insure that the classroom
activities and the field trip activities correspond
and connect with each other. Furthernore, this would
help bridge the goals of informal educators with the
goals of cl assroom teachers. These types of
col | abor ati ons can I ncrease sci ence | ear ni ng
opportunities for both students and teachers (Raney-
Gassert, et al., 1994).

In order to add another perspective on both

educati on and sci ence, it woul d benefit t he
coll aboration to include a university research
scientist. Formal science educators at the university
| evel can aid collaborations by filling any gaps that

there may be in science content know edge (d ark,
1996) .

Additionally, it would be advantageous for a
researcher that is famliar with the current research
[iterature in both formal and informal education to
participate in the collaboration. The concept behind
this type of collaboration is to connect theory and
practice in education so that they reciprocally inform
each other. (Gisham et al., 1999). This kind of

col |l aboration would be an appropriate place for



researchers to help shape quality prograns that serve

as nodels of learning, reflection, and i nnovation.

A Brief Overview of the Coll aborati on Under Study

This is a study of collaboration between nmultiple
st akehol ders in science education for the purpose of
creating educational field trip experiences. The
col l aboration involves four major facets of science
education: formal education at the elenentary and
university levels, informal education, and educational
research. The primry partici pants in t he
col | aboration include two elenentary school teachers,
a scientist from a local wuniversity, an infornal
educator from an environnental education site, and the
researcher acting as a participant observer. I n
addi ti on, t here are sever al ot her secondary
st akehol ders such as the principal, other teachers,
anot her scientist, and volunteer field trip guides.
These col | aborators cane together during the 2000-2001
school year in order to create environnental field

trips and the surrounding classroomcurricul um



PURPCSE

The purpose of this study is to examne in detail
the nature and process of collaboration between fornal
educat i on, I nf ormal educat i on, and educat i onal
research for the purpose of creating educational field
trip experiences. Spector, Strong, and King (1995,
p.179) state, “an understanding of the nultitude of
perspectives held by the varied stakeholders in
science education is essential if we are to ensure
that all of us work toward comon goals.” Exam ni ng
this case in detail wll expand the |imted know edge
base of collaborations between formal and infornmal
sci ence education. This know edge base will provide a
springboard for future research in this field of
educati on. In addition, such  knowl edge wll
potentially provide practitioners in science education
with insights into the issues and experiences invol ved
in the establishnment of collaborations between these

st akehol ders.

STATEMENT OF THE PROBLEM

What are the issues and experiences that energe

as formal education at the elenentary and university



| evel s, informal education, and education research are
brought together to form a collaborative relationship
for the purpose of creating an educational field trip

experi ence?

RATI ONALE

VWat is needed is insight into the essence and
experience of collaborations between the various
stakeholders in science education in order to inform
practitioners of potentially superior nethods of
i npl enenting science education reforns. Despite the
potential benefits of such collaborations, there is a
l[imted know edge base about such collaborations.
Al though there is nuch docunentation and research on
i ndi vi dual partnerships between formal and informa
education, between formal education and scientists,
and those involving education researchers, there is
not much in the literature on collaborations involving
all of the stakeholders in science education.

Furthernore, although there have been a few
studies done on collaborative projects involving
informal education sites (e.g., Institute of Miseum

and Library Services, 1996; Prabhu, 1982), there has



been little on the nature of the collaborative
experience for the participants. The literature on
col | aboration between formal and informal education
has focused mainly on the basic structure and products
of these collaborations, not the process. For
i nstance, the Institute of Miuseum and Library Services
(1996) has conpiled a brief overview of a few nuseum
school col | abor ati ons t hr oughout t he country.
Al though the descriptions of the prograns state the
particul ar coll aboration’s purpose and organi zational
structure, the overview of the collaborations does not
give a detailed account of the participants’
per spectives and experi ences t hr oughout t he
col | aborative process.

If we are to truly wunderstand whether the
beneficial results are due to collaboration or to a
few devoted individuals, we need to understand the
process. It is inportant to gain detailed know edge
about the interworkings of how these collaborations

devel op and the roles the participants take.

10



RESEARCH QUESTI ONS

The general guiding question of the study is:

What are the issues and experiences that energe
as formal education, informal education, and education
research are brought together to form a collaborative
relationship for t he pur pose of creating an
educational field trip experience?

This question is purposefully broad in scope to
allow room for issues to arise from the case study.
There are three nore specific issues that devel oped
from the literature, which initially focused this
research.

1. How does shared vision develop? In what ways
is the vision shared and understood anong the
partners, and in what ways is it not? A shared vision
is one of the nost inportant characteristics of a
successful collaboration (Barufaldi, 2000; Mttessich
et al., 2001). It is inmportant to know if the
participants’ ideas are conpatible about how such
col | aborations should be conducted and if t he
partici pants have a basic understanding of the roles
and responsibilities of their collaborative partners.

It is also inportant to know if the participants’

11



i deas are conpatible about what a successful field
trip should |ook Iike. These factors play a mgjor
role in the effectiveness of collaborative events.

2. In what ways are the unique perspectives and
knowl edge bases of the individuals acknow edged and
respected by the other coll aborative nenbers? |In what
ways are they not? In what ways are these
perspectives incorporated into the shared vision? A
mut ual understanding of the nultiple perspectives held
by the varied stakeholders in science education is
essential if the participants are to wrk toward
comon goals (Spector, et al., 1995). The know edge
is not held by only one of the stakeholders, but
totally in the socially constructed collaboration of
all the partners.

3. How will each individual benefit from the
coll aboration in terns of developnent of their
practice or in terns of gaining a better understandi ng
of their own practice or the practices of other
stakehol ders in science education? What additional
benefits wll the participants receive from the
col | aborative experience? One of the defining

characteristics of a collaboration is that it 1is

12



mutual ly beneficial to the participants (Wner & Ray,

1994). VWhet her or not the participants benefit from
the collaboration has definite inplications on the
| evel of commtnent the individuals will exhibit.

These questions are chosen before the start of
data collection because they proved to be inportant
issues in other instances of collaborative research.
M/ aim is to achieve a thorough description and
understanding of the case under study. For this

reason, as new issues becone apparent the questions

wi |l be expanded upon and new questions will be added
to the Ilist. Parlett and Hamlton (in Stake, 1995)
call this “progressive focusing.” The questions that
will arise during data collection and analysis are as
fol |l ows:

4. Dd the students benefit from the educational
experiences created through the collaboration? |If so,
in what ways did they Dbenefit? Because the
col l aboration’s main purpose is to create beneficial
educational field trip experiences for the students,
it is inmportant to understand how the students wll

benefit. Whet her or not the students benefit largely

13



determnes whether or not the collaboration is
successful .

5. How are the collaborators’ roles and
responsibilities created? How do these roles evolve
over the course of the collaboration? The ways in
which the roles are created have inplications on the
col | aborators’ dedication to their roles and the
col | aboration in general.

6. How does communication (or lack thereof)
i nfluence the collaboration and resulting educationa
experiences? From the beginning, it is evident that
communi cation is a significant factor in determning
the success of the collaboration. Communi cation is
also an inportant factor in other collaborations
(Barufaldi, 2000; Mattessich, et al., 2001; Spector,
et al., 1995).

LI M TATI ONS AND DELI M TATI ONS

This analysis is a case study. The case study
has been criticized because single cases are not
beneficial towards advancing grand generalizations
since they are poor representations of populations of

cases (Stake, 2000). However, sone generali zations

14



within the particular case can be mde of future
occurrences and different situations within that case.
Mor eover , case studies aid in refining theory,
suggesting conplexities for further investigation, as
well as helping establish |imts of generalizability
(Stake, 2000). Furthernore, Stake (1995; 2000)
suggests that generalizations are nmade by the reader.
“The wutility of case research to practitioners and
policy makers is in its extension of experience”
(Stake, 2000, p.245). Readers bring to a case study
their own experiences and understandings, which |ead

to generalizations when this new information is added

to their prior experiences (Stake, 2000). St ake
(1995) descri bes this as “naturalistic
generalization.” Simlarly, Merriam (1988, p.13)

describes case studies as heuristic, neaning they “can
bring about the discovery of new neaning, extend the
reader’s experience, or confirmwhat is known.”

The case study researcher nust assist readers in
this construction of knowl edge by witing the story
wi th enough thick description so that the reader has
the opportunity for vicarious experience that will aid

in maki ng conparisons (Stake, 1995; 2000). To aid in

15



the thick description, | wll spend extensive tine
gathering data and | wll assunme the role of
partici pant observer. Parti ci pant - observation allows
the case study to be perceived from the viewpoint of
an “insider,” which can be invaluable to producing an
in-depth description of the case’'s phenonena (Yin,
1994). | wll act as a full participant in al
col | aborative events.

However, one of the mjor problenms wth
partici pant-observation is the possibility of the
participant role requiring too nuch attention relative
to the observer role (Yin, 1994). Erl andson, Harris,
Ski pper, and Allen (1993, p. 96) note that when acting
as participant-observer, “the researcher’s activities,

which are known to the group, are subordinate to the

researcher’s role as a participant.” VWiile in the
field, I wll take field notes that wll be expanded
upon in a field log after the observations. The
formal neetings will be audio recorded, which wll

relieve ne, as the participant observer, of sonme of
the pressure of taking detailed field notes while
partici pating. This also wll allow for a nore

removed view of ny role during collaborative events.

16



As Enerson, Fretz, and Shaw (1995, p.57) state,
“menbers’ voices and views nost clearly are heard by
faithfully recording their accounts and di al ogues.”

Furthernore, case studies in general are limted
to the level of integrity and sensitivity of the
researcher (Merrriam 1988). Because the researcher
is the primry instrument of data collection and
anal ysis, he or she nust be keenly aware of potentia
bi ases that can affect the final product (Merriam
1988; Yin, 1994).

| wll keep a reflective field journal in which I
Wil | wite any analytic ideas as well as ny
experiences and reflections on the collaborative
events. This will also be a place for nme to explore
my own assunptions, beliefs, and perspectives to help
me to be continually alert to nmy own subjectivity.
G esne (1999) affirns that being aware of one’s own
subjectivity wll help prevent distortion of the
participants’ voices wth one’'s own perspectives.
Furthernmore, | will try to express ny perspectives and
potential biases to the reader and let them draw their
own conclusions about the trustworthiness of the

st udy.

17



The issue of trustworthiness is also addressed by
means of triangulation, nenber-checking, and peer
revi ew. Triangul ation of both the data sources and
data collection nethods will help establish the nost
conplete and trustworthy description of the research
findi ngs. The participants in the study conpleted a
menber check of the transcripts and data analysis.
This will be done in order to allow participants to
verify or elaborate on their statenments (d esne,
1999). In addition, peer review and debriefing wll

be conducted throughout the study to provide feedback

to the researcher and increase trustworthiness. A
col | aborative look at the findings will help point out
ot her perspectives of the data to explore. Met hods
such as peer revi ew, menber checki ng, and

triangul ation of the data sources and data collection
methods will help insure that ny own perspectives do
not infest the reconstructions of the participants’
perspectives (Merriam 1988). It is inportant to
remenber that subjectivity can never be elim nated,

its effects can only be mnimzed (d esne, 1999).

18



ORGANI ZATI ON OF THE STUDY

A review of the literature in Chapter Two
provi des the context and theoretical framework for the
study. Chapter Two exam nes the literature on genera
col | aboration theory and contains a discussion and
review of the research on collaborations between the
vari ous stakehol ders in science education.

Chapter Three outlines the research design and
nmet hods enpl oyed. A description of data collection
and analysis procedures is included. The issue of
trustworthiness wll also be discussed.

Chapter Four contains the data description and
anal ysis of the study. An  overview of t he
collaboration in this case includes backgr ound
informati on about the program and the coll aborators,
as well as a general tineline of collaborative events.
The issues analysis addresses the research questions
that were laid out before the study began and those
that will energe during the study.

Chapt er Five consists of an overview and
di scussion  of the influential factors  of t he

col | aboration and the inplications of the data.
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Chapter Il1: Reviewof the Literature

THEORY OF COLLABORATI ON

Definition of Collaboration

Col | aboration is defined by Wner and Ray (1994,
p. 33) as a “nutually beneficial and well-defined
relationship entered into by two or nore organi zations
to achieve results they are nore likely to achieve
t oget her than al one.” Mat t essi ch, Mirray-C ose, and
Monsey (2001, p. 4) add,

The rel ationship includes a conm tnment to nutual
rel ati onshi ps and goals; a jointly devel oped
structure and shared responsibility; nutual
authority and accountability for success; and
sharing of resources and rewards.

Al though sone authors use the ternms cooperation
and coordination interchangeably wth collaboration,
nost of the literature regarding collaboration theory
differentiates between these three terns (e.qg.
Corrigan, 2000; Hord, 1986; Mttessich, et al., 2001
W ner & Ray, 1994).

Wner and Ray (1994) set these three terns on a
conti nuum Cooperation, which is characteristic of

short-term informal relationships, is on the |ower-

20



intensity end of the spectrum with less risk, less
time needed, and fewer opportunities. Resources and
rewar ds are separate anong t he i ndi vi dual
or gani zat i ons.

Coordination is in the mddle of the spectrum
characteri zed by a little nor e pl anni ng and
under standing of m ssions. Authority still resides
with the individual organizations, but resources and
rewards are nore shared.

Col | aboration is on the higher-intensity end of
t he conti nuum Mor e tinme IS required for
col l aboration. Risk is also increased, but so are the
opportunities. Col | aboration is differentiated from
cooperation and coordination by “a nore durable and
pervasive rel ati onship. Col | abor ati ons bring
previ ously separ at ed organi zati ons into a new
structure with full commtnent to a comon m ssion”
(Mattessich, et al., 2001, p.60). Col | abor ati on
creates a new entity that is able to produce sonething
that individuals or organizations could not produce
alone (Corrigan, 2000). Control is shared, but can
be unequal, and authority 1is determned by the

col | aborative structure (Wner & Ray, 1994).
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Characteristics of a Successful Coll aboration

Based on a survey of collaboration research,

Mattessich, et al. (2001) provides an overview of
twenty factors that influence the success of
col | abor ati ons. They consi dered genera
col | aborations, including those fornmed by nonprofit

groups, governnent agencies, and other organizations
They grouped these factors into six mmjor categories:
1. Factors related to the environnent
These factors include a favorable political and
social climte and a history of collaboration in
the comunity. Also, the collaborative group
needs to be viewed as reliable and conpetent in

the community.

2. Factors related to nenbership characteristics

An appropriate cross section of collaborative
menber s shoul d have nmut ual respect,
understanding, and trust of one another. The
menbers mnust also see the collaboration as in
their self-interest and be able to conprom se

when necessary.
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3. Factors related to process and structure

Clear roles for the collaborative nenbers should
be devel oped. Multiple levels wthin each
partner organization should have sone invol venent
in the collaboration. Also, nenbers should feel
ownership in both the process and the outcone of
t he coll aboration. Furthernore, it is inportant
for the collaboration to be flexible and

adapt abl e and devel op at an appropri ate pace.

4. Factors related to conmunication

Open and frequent communication is inportant to
the col | aborative process. In addition, persona
connections t hr ough i nf or mal rel ati onshi ps

produce better and nore informed coll aborations.

5. Factors related to purpose
The collaboration wll be nore successful if
there is a shared vision with a unigue purpose

t hat i ncorporates concrete, attainable goals.
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6. Factors related to resources

These factors include sufficient funds, staff,
material s, and tine. Skilled | eader shi p,
i ncl udi ng or gani zat i onal and i nt er per sonal

skills, is also inportant.

Simlar to the factors nentioned by Mattessich,
et al. (2001), Barufaldi (2000) and Spector, et al.
(1995) have discussed several elenents present in
successf ul col | aborations specifically wthin the

field of science education.
Shar ed Vi si on

Barufal di (2000) states that a shared vision is
the nost i nport ant conponent in collaborations.
Participants in a collaboration nust have the sane
expectations of objectives, strategies, and goals
(Baruf al di, 2000; Spect or, et al., 1995). I n
addi tion, through shared responsibility and authority,
there nust be an equal enpowernment anong the partners.

This nmeans that there should be an equal opportunity

for participation, although all partners may not
contribute equally (Barufaldi, 2000). Spector, et
al., (1995) state that there should not be a strict
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quid pro quo structure. At each level of the
col | abor ati on, t he degree or intensity of
col l aboration will vary (Barufaldi, 2000). Col e and
Know es (1993) suggest “negotiated and nutual ly agreed
upon involvenent where strengths and available tine
commtnents to process are honored” (p. 486). Wi | e
it is suggested that the goal should be a shared
authority anong the nmjor collaborative partners,
Wner and Ray (1994) suggest that there is often an
initiator that organizes and facilitates the process.
It is not inportant which particular partner takes
this role. It is nore inportant that this person has
good organi zational and interpersonal skills (Wner &

Ray, 1994).
Conmuni cati on

Communi cation is vital in order to have a truly
shared vision within a coll aboration (Barufaldi, 2000;
Spector, et al., 1995). Spector, et al., (1995, p.
179) enphasize that people “come to collaborative
initiatives wth different expectations for (1)
i ntended outcones, (2) acceptance of responsibility,
and (3) norms for behavior.” These different

expectations develop from the collaborators’ different

25



experiences in group situations and their particular
styles of i nt er per sonal i nteraction. To avoid
pitfalls, Spect or, et al ., (1995) suggest  that
col |l aborators spend time exploring each other’s
expectations of the coll aborative process itself.
Communi cation is also key for the partners to
realize t he i nterconnectivity anong i ndi vi dual s
(Baruf al di, 1998). Participants nust trust and
respect each other by understanding and val uing each
ot her’s uni que know edge base (Spector, et al., 1995).
Underlying this theory of collaboration is the belief
that “each person interprets the world through his or
her own perspective, and that human beings nust
interact wth each other in order to construct
societal truth” (Spector & Spooner, in Spector, et

al ., 1995, p.179).
Omner shi p and Conm t nent

In addition, ownership and conm tnent on the part
of t he partners IS I nport ant for successf ul
col | aborations. Spector, et al., (1995) enphasize the
inportance of intrinsic notivation as a driving force
of collaborations. The collaborative nenbers nust see

the collaboration as in their self-interest. They
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must believe that “the advantages of mnenbership wll
offset costs such as loss of autonony and turf”
(Mattessich, et al., 2001, p. 16). Barufal di (2000)
adds that commtment to the collaboration needs to be
supported by an adequate financial base as well as

i ncentives and rewards.
Adequat e Resources

Barufaldi (1998, p. 8) notes that wthin nost
successful coll aborations the resources are “pooled or
jointly secured.”

Perhaps the nobst inperative resource to a
col l aborative group is tine. Omership and conm t nent
require tinme to develop (Barufaldi, 2000). The
extensive comunication that is required to devel op
trust, respect, and a shared vision also demands nuch
tine.

Not only does collaboration rely on the existence
of these factors, collaboration can actually increase
the anmpbunt of elements such as trust, shared vision,
and comunication in a community by building stronger
rel ationships (Mattessich, et al., 2001). CGener al
col | abor ati on research al so enphasi zes t hese

characteristics of successful collaborations (e.g.,
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Hord, 1986; Mattessich, et al., 2001; Russell, 2000;
Wner & Ray, 1994). In addition, the Institute of
Museum and Library Services (1996) suggests striving
for simlar characteristics in museum school
par t ner shi ps. This is the theory of collaboration

upon which this study is built.

THE NEED FOR COLLABORATI ON | N SCI ENCE EDUCATI ON

The resources avail able for public education are
limted, with many conpeti ng demands. Good
science teaching will always be relatively
expensi ve, and each school district will need
know edgeabl e and persistent science advocates if
it is to maintain an enphasis on high-quality

sci ence education (Al berts, 1993, p.2-3).

This need for “know edgeable and persistent science
advocates” is one of the reasons why research as well
as state and nat i onal gui del i nes recommend
col l aboration in science education. One specific area
of science education where collaboration is useful is
in the integration of informal |earning experiences
into the school science curriculum The followng is
a description of the formal/informal science education
di chotonmy and the wusefulness of including infornal

education in the school science curricul um
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Formal and Informal Science Educati on

Two specific facets of science education exist:
formal science education, or science learning in the
school , and i nfornal science education, sci ence
| earning outside of the school (Wellington, 1990).
The main differences between formal and infornal
| earning experiences that have been noted in the

literature are discussed in Table 1.

Tabl e 1: Characteristic Conparison of Formal and
| nf ormal Lear ni ng Environnments

Formal / I n- School Learni ng I nformal / CQut-of-school Learning

Mandatory participation (Crane, | Voluntary participation (Crane,
1994; Hof stei n & 1994; Hof stein &
Rosenfel d, 1996) Rosenfel d, 1996)

Assessed (Hofstein & Rosenfeld, | Non-assessed (Hof stein &
1996) Rosenfel d, 1996)

Curriculumbased (Crane, 1994; | Non-curricul um based (Crane,
Hof stei n & Rosenf el d, 1994; Hof stein &
1996) Rosenfel d, 1996)

Lack of soci al nmotivation | Mbtivated by social contribution
(Geenfield & Lave, 1982) (Geenfield & Lave, 1982)

Teacher directed (Geenfield &|Learner directed (Geenfield &
Lave, 1982; Hofstein & Lave, 1982; Hofstein &
Rosenfel d, 1996) Rosenfel d, 1996)

De-contextualized (Geenfield &| Contextualized (Geenfield &
Lave, 1982) Lave, 1982)

Crane (1994, p.3), provides this definition for

i nformal science | earning:

I nformal science learning refers to activities
t hat occur outside the school setting, are not
devel oped primarily for school use, are not
devel oped to be part of an ongoi ng school
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curriculum and are characterized by voluntary
and opposed to mandatory participation as part of
a credited school experience.

The literature often describes formal and
informal education with a strict dichotony. For mal
education is described as in-school learning in which
participation IS mandat ory, and t he | ear ni ng
experiences are nore structured and de-contextualized.
Formal learning is directed by state and national
curricul a, teacher-led and usually assessed and
evaluated. On the other hand, informal, or out-of-
school | ear ni ng, is characterized by voluntary
participation in nore social activities that are not
directed by assessnents, curricul a, or teachers.
Instead, informal learning is nore student-interest
directed in a specific context. However, Crane (1994,
p.3) makes the definition of informal education nore
i ncl usive by addi ng that,

| nformal | earni ng experiences may be structured
to neet a stated set of objectives and may

i nfl uence attitudes, convey information, and/or
change behavior. Informal learning activities

al so may serve as a supplenent to formal | earning
or even be used in schools or by teachers, but
their distinguishing characteristic is that they
wer e devel oped for out-of-school |earning.
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Crane’s (1994) supplenent to the definition
allows for informal education to include sone fornal
learning in sonme situations. I ndeed, informal, or
out - of -school educational science experiences often
take the form of school field trips to infornal
education sites such as nature centers, zoos, aquaria,
and nuseuns. It is in nore conplex instances of
informal |earning such as these that the |ine between

formal and informal science education begins to blur.

The Benefits of Informal Education in the School
Curricul um

Because of the wunique learning opportunities
available at informal institutions, contenporary goals
of educational reform encourage the use of field trips
as an educational nmethod (e.g., Benchmarks for Science
Literacy, 1993; National Science Education Standards,
1996; Texas Essential Knowl edge and Skills, 1997).
In addition, research in the field of informal
education recomends the use of field trips as an
instructional nethod, citing social, affective, and

cognitive gains by students.
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First of all, informal learning is often in a
social context (Kinche, 1978). Students on field
trips are with their friends, their teacher, and those
working at the field trip site. Students benefit
socially from the interactions they often have wth
others during informal |earning experiences. The
Nat i onal Sci ence Teachers Associ ation advocat es
informal science education, because informal |earning
experiences often extend into the social realm by
“presenting t he opportunity for ment or s,
professionals, and citizens to share tine, friendship,
effort, «creativity, and expertise wth youngsters”
(1998, p.54). Furthernore, “peer interaction in
| earning can be an inportant support for education”
(Senper, 1990, p. 51). Students can learn from each
ot her through discussions, joint experinmentation, or
vi cariously t hr ough ot hers’ i nf or mal | earni ng
experi ences (Senper, 1990).

Several studies have also reported significant
affective gains by students that have taken field
trips including increased interests, attitudes, and
notivations towards the subject of science (Benz,

1962; Flexer & Borun, 1984; Oion & Hofstein, 1991;
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Stronck, 1983). Flexer and Borun (1984) conclude that
visits to a science nuseum can be a valuable
suppl enent to fornal education, because they stinulate
an interest in and generate enthusiasm for |earning
sci ence concepts. This can be particularly beneficia

at the elenentary school Ilevel, where the foundation
is created for the student’s evolving attitude toward
the study of science. Equal ly inportant, if students
perceive a field trip as a fun experience, they wll
be nore likely to participate in this type of |earning
activity later in life, when they are no longer in
school (American Association of Miseuns, 1998).

Furt her nore, t he research suggests t hat
participating in a field trip can, and frequently
does, I ncrease | earni ng nor e effectively t han
traditional classroom instruction (D singer, 1987).
For exanple, Wight (1980) found that sixth grade
cl asses that received a nmuseum tour that was *“hands-
on” in nature displayed higher |evels of conprehension
and application of concepts in human biology than did
classes that received only traditional cl assroom
i nstruction. The hands-on experiences that occurred

during field trips provided students wth concrete
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ways to assimlate and apply conplex concepts (Wight,

1980). | nfformal education typically utilizes student-
centered i nstructional t echni ques t hat I nvol ve
concrete, i nqui ry-1earni ng-based experiences wthin

which students can interact socially (Hofstein &
Rosenfel d, 1996). These aspects correlate with both
current learning theory and recent reformefforts.

Al though it has been found that field trips can
produce cognitive gains, several studies (e.g., Kubota
& O stad, 1991; Falk, Martin, & Balling, 1978; Martin,
Falk, & Balling, 1981) have denonstrated that novel
field trip situations can create an adjustnent process
that directs students’ attention too nuch towards the
new environnent and away fromthe |earning events. In
order to reduce this novelty, teachers should provide
preparation in the classroom before the field trip
takes place (Oion & Hofstein, 1994). In order to
effectively acconplish this, the field trip nust be
pl anned as an integral part of the curriculum rather
than as an isolated activity or nerely as enrichnent

(Hof stein & Rosenfeld, 1996; Orion & Hofstein, 1994).
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The Need for Coll aboration Wien Integrating |nformal
Learni ng Experiences into the Curricul um

Because the integration of informal |earning
experiences within the formal school curriculum is
beneficial (Orion, 1993; Oion & Hofstein, 1994), we
need to know how to best acconplish this. One of the
nost apparent ways to effectively integrate the field
trip into the formal school <curriculum is through
col | aborations between formal and informal education
systens (Hicks, 1986). In fact, the National Science
Teacher Association’s (NSTA) position statenent on
informal science education (1998, p.54) “recognizes
and encourages the developnent of sustained |inks
between the informal institutions and schools.”
Raney- Gassert, Wl berg, and Wal berg (1994, p.360) note
that there needs to be an enphasis on “long-term
sust ai nabl e col | aborations.which better neet the needs
of both teachers and students.” The National Science
Education Standards (National Research Council, 1996,
p. 58) also suggest creating “optinmal collaborative
learning situations in which the best sources of
expertise are linked wth the experiences and current

needs of the teachers.”
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To help insure that classroom activities and
field trip activities correspond and connect with each
other, informal and formal educators should form
partnerships as co-developers of field trip prograns
and curricular materials to be used in the classroom
before and after field trips (Texas SSI Action Team
1999). Furthernmore, this would help bridge the goals
of informal educators with the goals of classroom
t eachers. Taking the best resources from both
disciplines would inprove the quality of science
educati on.

Despite the apparent need for collaborations
between formal and informal science educators, these
types of close partnerships do not occur as often as
they should (Martinello & Kromer, 1990). This may be
because educators do not realize the need for such
col | abor ati ons (Hi cks, 1986) . Preservice and
inservice teachers rarely receive the education they
need to plan and inplenent field trips (Gutierrez de
Wite & Jacobson, 1994). A national survey of
universities and museuns indicated that although
i nf or mal education sites provided a variety of

resources that could be utilized by education majors
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as well as teachers, awareness of the resources, along
with developing strategies for integrating them wth
the school curriculum was often an underexpl ored area
in teacher education (Agar, 1980). Teachers’ | ack of
knowl edge of current research in informal education is
evidenced by the fact that many teachers do not
recognize the different Ilearning opportunities at
informal education sites (Giffin & Sym ngton, 1997).
In fact, both school adm nistration and teachers often
believe that field trips should be extracurricular
(Falk, et al., 1978; Kaspar, 1998). The research
states that when field trips are taken, teachers
sel dom use them as an integral part of the curriculum
making little effort to link topics being studied at
school to the field trip (D singer, 1984; Giffin &
Sym ngton, 1997; Orion, 1993). Orion (1993) suggests
one barrier to integrating informal experiences into
the curriculum 1is the existence of | ogi sti cal
limtations in a school system such as a |ack of
necessary curriculum materials, tineg, and noney.
Furthernore, many teachers may be unfamliar with the
phil osophy and organization of infornmal | earni ng

environnents and so do not see a need to participate
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in the field trip planning process (Giffin &
Sym ngton, 1997; Orion, 1993).

Simlarly, there are several reasons inform
educators may be hesitant to engage in collaborations
with teachers. Informal educators often do not
realize how informal settings differ from the
cl assroom and how the two settings are conplenentary
(Hi cks, 1986). Mor eover, Magi I I (1992) notes that
sonetines, especially in the case of environnental
education, informal educators are not trained or are
mnimally trained to use basic education principles.
In addition, informal science education sites my
sonetinmes be cautious of close collaborations because
they view the severe structure of formal education as
“threatening” to their autonony (Senper, 1990).

One response to the problem of nediating research
and practice 1is the inclusion of a university
researcher in the collaboration. It would be

beneficial for a researcher that is famliar wth the

current research literature in both fornal and
i nf or mal educati on to participate in t he
col | abor ati on. The concept behind this type of

coll aboration is to connect theory and practice in

38



education so that they reciprocally inform each other.
(Gisham et al., 1999). This kind of collaboration
woul d be an appropriate place for researchers to help
shape quality prograns that serve as nodels of
| earning, reflection, and innovation.

Furthernore, it has been recommended that science
educators at the wuniversity Ilevel be included in
science education collaborations, because they can
fill any gaps that there may be in science content

know edge (d ark, 1996).

RESEARCH ON COLLABORATI ON | N SCI ENCE EDUCATI ON

A rapidly increasing body of literature is
springing from the field of education as educationa
institutions and other groups engage in collaborations
using a variety of approaches and for a variety of
pur poses. Al though there is not nuch in the
[iterature on collaborations involving all of the
stakeholders in science education, there 1is much
docunentation and research on individual partnerships
between formal and informal education, between fornmal
educati on and scienti sts, and t hose i nvol vi ng

education researchers. Note that an essenti al
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conponent in all of these collaborations is the
cl assroom teacher. Al t hough reform efforts cone from
many different sources, only the formal educators,
specifically the classroom teachers, can provide the
insights that materialize from extensive, di rect
experience in the classroom (Kyle, et al., 1991;
Rut herford & Ahlgren, 1990). Furthernore, the reform
movenent can only succeed if formal educators have
adequate knowl edge and support systens (Sussnan,
1993b). The classroom teacher is central to science

education reform (Sussman, 1993Db).

Col | aborati on between Formal Educators and Scientists

Most K-12 formal educators have few, if any,
science research experiences; yet their job is to
teach how science works (Druger & Allen, 1998; Herwtz
& Querra, 1996). Research scientists are practiced
and know edgeable in science; yet, they are |located at
the universities and often have little contact wth
precoll ege students (Druger & Allen, 1998). The
university scientists possess content know edge, while
the classroom teachers have know edge of the students

and schools (R chnond, 1996). To bridge this gap and
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i nprove science education, we need the active
participation of informed scientists in schools
(Al berts, 1993). Sussman (1993b) states that these
types of “science education partnerships are a very
flexible tool for bringing rich scientific resources
into the hands and m nds of teachers and students” (p.
13).

Many different nodels for scientist/teacher
col | aborations have worked in different conmunities.
One particularly successf ul and ext ensi ve
coll aboration is the Science and Health Education
Par t ner shi p ( SEP) bet ween t he University of
California, San Francisco and the San Franci sco School
District. The goal was to inprove science education
in grades K-12 (dark, 1996). The partnership was
started on a small scale by facilitating individual
one- on- one col | aborati ons bet ween t eachers and
scientists. A database was created that listed
university scientist volunteers and other individuals
who could provide resources (Cark, 1996). Al t hough
sone of the alliances that were forned between
i ndi vi dual t eachers and scientists could be

characteri zed as “one-shot activities,” ot hers
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resulted in strong personal or institutional bonds
(States & dark, 1993). These strong, ongoing, one-
on-one partnerships between individual teachers and
scientists have been a key objective of the SEP
(States, Brady, & Sussnman, 1993). As the SEP
progressed over tinme, the teachers and scientists
created a variety of ways to inprove precollege
sci ence education. The SEP' s activities eventually
expanded to include teacher workshops given by
scientist/teacher teans, summer research internships
for students and teachers, as well as a wonen's
science club for female scientists, teachers, and
students (C ark, 1996). The main focus of the SEP is
the effect the partnerships have on the students.
This is one of the nost difficult outcones to neasure
since the goals are largely long-range goals (d ark,
1996) . For the conponents of the program that are
funded by the National Science Foundation, a program
evaluator interviews and surveys the participants.
Program effectiveness has also been indicated by the
increase in the |evel of teacher  support and

participation in addition to letters fromthe students
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reporting the value they find in comrunicating wth
scientists (O ark, 1996).

As with the SEP, these types of collaborations
often result in many benefits to the participants.
For instance, during scientist/teacher collaborations,
there are several benefits that the scientists have
provi ded for the classroom teachers and their schools.
First of all, the scientists offer access to technical
information and material resources such as |aboratory
equi pnent (Chennell, 1999; dark, 1996; States, et
al ., 1993). The scientists also can act as role
nodel s and nentors for the students by teaching them
nmore about science careers (Chennell, 1999; d ark,
1996; States, et al., 1993). The col |l aboration can
provi de professional developnment for the teachers
(Chennell, 1999; Herwitz & Cuerra, 1996). The
partnership may hel p change their per ceptions
associated with science from a “dry subject conprised
of factual information” to one of “inquiry and
di scovery” (Herwitz & Querra, 1996, p.32). Mor eover ,
the added support can help build teacher norale
(States, et al., 1993) and can increase teacher

interest in science (Cark, 1996).
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There are also several reported benefits that the
university scientists receive from coll aborations with
cl assroom teachers. They report I|earning nore about
teaching and learning (dark, 1996; R chnond, 1996).
The scientists often discover different ways to teach
to diverse groups of students (R chnond, 1996) and how
to conmmunicate Dbetter with different audi ences
(Chennel |, 1999). This is an especially wusefu
benefit t hat can be br ought back to their
under graduate and graduate classes and can be val uabl e
know edge during the necessary interactions that the
scientists have with the public (Chennell, 1999). I n
addition, scientists describe the enjoynent involved
when connecting wth the community (dark, 1996).
They enjoy working wth and formng per sonal
relationships wth the teachers and the students
(Richnond, 1996; States et al., 1993). The scientists
cone away from the collaborations wth a better
under standing of the schools and the circunstances and
stresses under which teachers work (States et al.
1993). It also gives the wuniversity scientists
satisfaction know ng that they are hel ping inprove the

science academc preparation of their own possible
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future students (Cark, 1996). They tend to find the
i medi ate feedback from the students rewarding in
conparison to the often long-term research projects
they are accustoned to (Chennell, 1999; d ark, 1996).
Despite these benefits, there are a few barriers
mentioned in the literature that can obstruct
successful partnerships between formal educators and
scienti sts. First of all, cultural differences
bet ween classroom teachers and university scientists
can hanper the coll aboration. G ark (1996) says that
it should not be taken for granted that scientists
know how to wirk wth teachers and precollege
st udent s. Al though university scientists are usually
f or mal educators thensel ves, their wor king and
teaching conditions are very different from K-12
sci ence teachers. Scientists are usually not used to

working closely wth others when teaching (d ark,

1996) . Furthernore, teachers are strained wth
challenges that scientists have Ilittle experience
W th. For instance, rarely do university scientists

have to confront behavior managenent issues (C ark,
1996). dark (1996) suggests that scientists be given

curricular information, experience as |earners, and
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strategies for teaching and classroom nanagenent. The
ot her main barrier to scientist/formal educat or
col l aborations is inadequate preparation. Sufficient
communi cati on about rol es and expect ati ons IS
necessary to nmake the collaboration successful (d ark,
1996) . Clark (1996) states “too often, very well-
meani ng i ndi vi dual s from universities approach
precol |l ege education with the attitude that they are
comng to ‘fix the teachers’ or ‘fix the curriculum
(p. 956). However, they have very little practical
knowl edge  of how to ~create valuable |earning
experiences for students wth varying backgrounds.
Both sides of the collaboration need to understand
what each other has to offer the partnership (d ark,

1996) .

Col | abor ati on between Formal Educators and Educati on
Resear chers

Educational researchers have been sumoned to
coll aborate wth practicing teachers in order to
better inform educational inprovenent efforts (Kyle,
1994) . The research reports varying types of

col | aborations between fornmal educators and education
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researchers that span from those involving a program
I i nki ng one school and one university, to w de-ranging
partnershi ps that involve several colleges and severa
school districts. The nost wi dely researched type of
col | aborati on between formal education and educati onal
research involves educating preservice teachers. One
exanple of such col |l aborations that is wdely
supported is the professional devel opnent school (PDS)
nmovenent (Edens, Hult, & @Gllini, 1999). PDSs have
been established to nove toward an inproved concept of
preservice teacher education with sinultaneous renewal
of schools and the education of educators through the
connecting of the school and wuniversity cultures
(Goodl ad, 1993). Educators in the collaborating
school s help preservice teachers |earn the profession,
whil e preservice teachers participate by bringing new
i deas, Vi ewpoi nt s, and practices into schoo
classroons (Gisham Bergeron, Brink, Farnan, Lenski,
& Meyerson, 1999). Through the PDS process, classroom
practices and teacher preparation change and evol ve.
These PDS programs bring the goals of the schoo
and university teacher preparation prograns together

to forma shared vision by linking practical know edge
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with scholarly pursuits (Barrett & Baker, 1994). The
PDS nodel places a high priority on collaboration from
mul tiple perspectives (Gisham et al., 1999). The
knowl edge is located in neither the university nor the
school, but in the collaboration of the two (Cochran-
Smth, 1991). Both sets of know edge are essenti al
for a full wunderstanding of the situation. As the
partners collaborate together, the dialogue about
joint projects enables everyone to benefit from the
socially ~constructed know edge Dbase. It is that
know edge base that provides a foundation for
effective PDS projects (Gishamet al., 1999).

There are several PDS collaborations throughout
the country, al | diverse in organization and
structure. They all work around a few guiding
principles such as developing collaborative |earning
comuni ties, inproving preservice education, providing
an exenplary K-12 education, and providing continuing
education for professionals (Kochan & Kunkel, 1998).
However, the prograns are individually fornmed in ways
that nmake sense for their own particular situations
and needs (Kochan & Kunkel, 1998). Most of the

literature on pr of essi onal devel opnent school s
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provides insights into what happens to the partners in
i ndi vidual collaborations and how these schools and
universities change as a result of their collaboration
in that particular situation (Knight, Wsenman, &
Cooner, 2000).

Despite the popularity of the PDS novenent, not

all of these school/university collaborations have
been successful. One of the min challenges to
effective collaboration lies in the cultural and

organi zational differences between universities and K-
12 schools (Sandholtz & Finan, 1998). For instance,
education researchers and classroom teachers often
have differing views about teaching and |earning
(Canmpoy, 2002; Sandholtz & Finan, 1998). The teachers
are under constraints fromthe school and conmmunity to
i ncrease standardi zed test scores. These external
pressures often encourage teachers to utilize quicker,
nmore teacher-directed learning than the education
researchers would prefer (Canpoy, 2002). Fur t her nor e,
time Ilimtations becone a barrier to effective
col l aboration (Corrigan, 2000; Kochan & Kunkel, 1998).
Teachers are already overloaded with responsibilities

(Kochan & Kunkel, 1998). Moreover, university faculty
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often shy away from PDS projects because of their
| abor intensive nature, which limts time to devote
t owar d publ i cations ( Canpoy, 2002). Lack of
communi cat i on, which is sonetinmes related to a
deficiency in tine, is also cited as a barrier to
effective col |l aboration (Bullough & Kauchak, 1997).

In an effort to alleviate sonme of the barriers to
effective collaborations between universities and
schools, it has been recommended that a boundary
spanner be put into place (Canpoy, 2002; Sandholtz &
Fi nan, 1998; Stevens, 1999). Boundary spanners are
viable Iiaison personnel who are confortable and
knowl edgeable wth both the wuniversity and school
cultures (Sandholtz & Finan, 1998). Canmpoy (2002,
p.7) describes the boundary spanner’s role to include
“worrying about daily activities, attenpting to
advance the developnment of the partnership, and
endeavoring to snooth the functions and frictions
bet ween the partners.”

In addi ti on, effective communi cati on and
clarifying rol es are essenti al to successf ul
uni versi ty/ school col | aborations (Cole & Know es,

1993; Corri gan, 2000) . Hor d (1986) suggest s
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col | aborating W th change-ori ent ed t eachers and
enphasi zes that working with the principal of the
school IS i nperative. O her suggestions for
successf ul col | aborati ons bet ween educati on

researchers and classroom teachers include having

adequate resources, possessing nutual interest, and
creating positive relationships (Badiali, 2000).

When school /uni versity col | aborati ons are
successful, they provide benefits to all of the
partici pants. These include professional growh for

both the teachers and the researchers (Dyson, 1997),
i nproved education for the students, and an increased
awar eness  of the different cultures  of ot her
practitioners in education (Kochan & Kunkel, 1998).
Personal benefits include enjoynment from working wth

t he other participants (Canpoy, 2002).

Col | aborati on between Formal Educators and | nfornal
Educat or s

The National Science Teacher Association’ s (NSTA)
position statenent on informal science education
(1998, p. 54) “recogni zes and encour ages t he

devel opnent of sustained |inks between the infornal
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institutions and schools.” The National Science
Educati on Standards (National Research Council, 1996,
p. 58) also suggest creating collaborations that Iink
“the best sources of expertise” with “the experiences
and current needs of the teachers.” To inprove
sci ence education, coll aboration is particularly
i nportant when developing field trip prograns and
curricular materials to be used in classroons before
and after field trips (Texas SSI Action Team 1999).
This would help insure that the classroom activities
and the field trip activities correspond and connect
with each other. Furthernore, this would help bridge
the goals of informal educators with the goals of
cl assroom t eachers.

As the inportance of informal education becones
nmore w dely understood, nore and nore collaborations
between formal education and informal education are
form ng. In formal/informal education coll aborations,
the informal educator provides knowl edge of the
i nf or mal site and the <classroom teacher offers
information on the students and curriculum (Prabhu,
1982) . The literature describes collaborations with

vari ous purposes and structures. For instance, the
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Institute of Miuseum and Library Services (1996) has
conpiled a brief overview of a few nuseum schoo
col | abor ati ons t hr oughout t he country. The
descriptions of the progranms illustrate the different
types of purposes the collaborations may strive for,
such as curriculum design, professional devel opnent,
exhibit design, or software devel opnent. Al so
explained is how the partnership is organized. The
different structures of the collaborations discussed
included those that incorporated a mnuseum schoo
coordinator and coll aborations that involved nultiple
schools and nultiple informal sites, or just one
school and one informal site (Institute of Miseum and
Li brary Services, 1996).

Despite these sumaries of the collaborations,
the overview does not give a detailed account of the
partici pants’ perspectives and experiences throughout
the collaborative process. In fact, there are not
many studies that have discussed the nature of the
col | aborative experience for the participants. The
literature on collaboration between fornmal and
informal education has focused mainly on the basic

structure and products of these collaborations, not
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t he process. However, a couple of studies do discuss
the Dbenefits that the collaborators receive as a
result of the coll aboration.

For exanple, Bainer, Cantrell, and Barron (2000)
i ntervi ened nat ur al resource pr of essi onal s t hat
operate as informal science educators in long-term
partnerships with schools and found that they gained
much professionally during collaborations with fornal
educat or s. Specifically, their teaching inproved
enor nousl y. In the study, the informal educators
increased their wunderstanding of effective teaching
and the way people learn (Bainer, et al., 2000).
Their communication and presentation skills inproved
They learned to teach for different learning styles
and becane nore creative in finding ways to interest
their audience. Also, the informal educators gained a
better understanding of teachers’ needs, the district
obj ectives, and classroom constraints (Bainer, et al.
2000). This professional developnent is especially
i nportant since informal educators often have not been
taught how to educate (Bainer, et al., 2000; Hornung
1987; WMagill, 1992). This is particularly true in the

case of environnental education where it is often a
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natural resource professional who is responsible for
educating the public at the informal education site
(Magi I, 1992).

In addition, the informal educators received
several personal benefits from the collaboration.
They enjoyed working with the students and teachers

and reported making many friends (Bainer, et al.,

2000) . In this way, the collaboration added
stinmulation to their job (Bainer, et al., 2000).

For mal educat ors al so benefi t from
formal /informal educator coll aborations. Bai ner and

WIllianms (1996) found that teachers gained know edge
of environnmental science and confidence in their
ability to teach environnental education as a result
of collaborating with natural resource professionals.
Al so, they increased the types of teaching strategies
t hey used, incorporating nore hands-on strategies and
utilizing f ewer traditional nmet hods (Bai ner &
WIllianms, 1996). Under st andably, the quality of the
sci ence education inproved (Bainer & WIlians, 1996).
Despite these benefits, collaborations between
formal and informal education are not fornmed as often

as recomended (Martinello & Kroner, 1990). This may

55



be because educators do not realize the need for such
col l aborations (H cks, 1986). Many teachers do not
recognize the different |learning opportunities at
informal education sites (Giffin & Sym ngton, 1997).
In fact, both school adm nistration and teachers often
believe that field trips should be extracurricular
(Falk, et al., 1978; Kaspar, 1998). Most teachers do
not see a need to participate in the field trip
pl anning process (Giffin & Symngton, 1997). I n
addition, informal educators often do not realize how
informal settings differ from the classroom and how
the two settings are conplenentary (H cks, 1986).
Differing views about |earning and teaching styles and
about education in general may be a mmjor barrier to
formal /i nformal education coll aborations. For mal
science education is generally nore structured and
learning is nore independent (Raney-Gassert, et al.,
1994). On the other hand, informal science education
is nore open-ended, includes nore social |earning, and
is nore difficult to evaluate (Raney-Gassert, et al.,
1994) . As with coll aborations between scientists and

cl assroom teachers (O ark, 1996), both the formal and
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informal sides of the collaboration need to understand
what each has to offer the partnership.

Finally, the Institute of Miseum and Library
Services (1999) suggests that the differences in
or gani zat i onal culture can affect conmuni cati on.
Therefore, it is inportant in any collaboration to
understand each of the partners and keep communi cation

lines open (Mattessich, et al., 2001).

SUMVARY

“A nore durable and pervasive relationship”
(Mattessich, et al ., 2001, p. 60) than either
coordi nation or cooperation, collaboration is defined
by Wner and Ray (1994, p. 33) as a “nutually
beneficial and well-defined relationship entered into
by two or nore organizations to achieve results they
are nore likely to achieve together than alone.”
Sever al factors, i ncl udi ng shar ed Vi si on,
conmmuni cati on, owner shi p, and adequate resources,
i nfluence the success of collaborations.

The best way to achieve systemc reform in
science education is for all of the stakeholders in

sci ence educati on to becone col | abor at ors.
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Specifically, it has been suggested that infornal
| earning experiences offer a multitude of social,
cognitive, and affective gains to students and such
experiences should be incorporated into the school
curriculum to nmaximze these gains. The nost
effective way to i ntegrate i nf or mal | earni ng
experiences into the classroom curriculum (and achieve
a nore systemc reform in science education) is for
st akehol ders such as classroom teachers, university
scientists, informal science educators, and education
researchers to col |l aborate.

Research provides evidence that the participants
in educational collaborations receive many benefits as
a result of collaborating. These include both
prof essional and personal benefits such as inproved
teaching skills, an increased awareness of different
cultures in education, and enjoynent from the socia
aspect of working coll aboratively.

However, col | abor ati ons bet ween t he maj or
stakehol ders in science education occur very rarely.
The research on educational collaborations point to
sone challenges in simlar collaborations that help

explain this scarcity. The nost often nentioned
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chal | enges i ncl ude cul tural and or gani zati onal
di ff erences, different views about teaching and
| earning, a lack of communication, and a | ack of tine.
The educational collaboration literature suggests
sone activities and nethods to alleviate sonme of the
challenges and barriers to effective partnerships.
These include having effective conmmunication and

adequat e resources.
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Chapter 111: Methodol ogy

PURPOCSE OF THE STUDY AND RESEARCH QUESTI ONS

The purpose of this study is to exam ne in detai
the nature and process of collaboration between
st akehol ders in science education. The study exam nes
the mpjor issues that evolved from the case. Wth
this in mnd, the general guiding question of the
study was:

What are the issues and experiences that energe
as formal education, informal education, and education
research are brought together in order to attenpt to
form a collaborative relationship for the purpose of
creating an educational field trip experience?

This general guiding question was purposefully
broad in scope to allow room for issues to arise from
the case study. There are three nore specific issues
that enmerged fromthe literature that initially hel ped
focus this research.

1. How did shared vision develop? In what ways
was the vision shared and wunderstood anong the
partners, and in what ways was it not? A shared

vision is one of the nost inportant characteristics of
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a successf ul col | aborati on (Baruf al di, 2000;
Mattessich, et al., 2001). It is inportant to know if
the participants’ ideas were conpatible about how such
col | aborations should be conducted and if t he
participants had a basic understanding of the roles
and responsibilities of their collaborative partners.
It is also inportant to know if the participants’
i deas were conpatible about what a successful field
trip should look Iike. These factors play a mgjor
role in the effectiveness of the coll aborative events.
2. In what ways were the unique perspectives and
knowl edge bases of the individuals acknow edged and
respected by the other coll aborative nenbers? |In what
ways were they not? In what ways were these
perspectives incorporated into the shared vision? A
mut ual understanding of the nultiple perspectives held
by the varied stakeholders in science education is
essential if the participants are to wrk toward
comon goals (Spector, et al., 1995). The know edge
is not held by any one of +the stakeholders, but
totally in the socially constructed collaboration of

all the partners.
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3. How did each individual benefit from the
col |l aboration in terns of developnent of their
practice or in terns of gaining a better understandi ng
of their own practice or the practices of other
stakehol ders in science education? What additional
benefits did the participants receive from the
col | aborative experience? One of the defining
characteristics of a collaboration is that it 1is
mutual Iy beneficial to the participants (Wner & Ray
1994). Whet her or not the participants benefit from
the collaboration has definite inplications on the
| evel of commtnent the individuals will exhibit.

These questions were chosen before the start of
data collection because they proved to be inportant
issues in other instances of collaborative research.
These questions were exam ned through the individua
st akehol ders’ perspecti ves. Such know edge all owed
for a deeper insight and understanding of the
characteristics involved in the establishnment of both
successf ul and unsuccessf ul efforts in creating
wor ki ng partnershi ps between stakehol ders. Because ny
aim was to achieve a thorough description and

understanding of the case under study, as new issues
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becane apparent, these questions were expanded upon
and new questions were added to the list. Parlett and
Ham lton (in Stake, 1995) call this “progressive
focusi ng”. The questions that arose during data
collection and analysis are as foll ows:

4. Dd the students benefit from the educationa
experiences created through the collaboration? [If so,
in what ways did they Dbenefit? Because the
col l aboration’s main purpose was to create beneficial
educational field trip experiences for the students,
it is inportant to wunderstand how the students
benefited. Whether or not the students benefited
| argely determ nes whether or not the collaboration
was successful.

5. How were the collaborators’ roles and
responsibilities created? How did these roles evolve
over the course of the collaboration? The ways in
which the roles were created have inplications on the
col | aborators’ dedication to their roles and the
col | aboration in general.

6. How did communication (or lack thereof)
i nfluence the collaboration and resulting educationa

experiences? From the beginning, it was evident that
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communi cation was a significant factor in determning
the success of the collaboration. Communi cation has
al so been an inportant factor in other collaborations
(Barufaldi, 2000; Mattessich, et al., 2001; Spector,
et al., 1995).

RESEARCH DESI GN

This is a study of a collaboration between
mul ti ple stakeholders in science education for the
pur pose of creating educat i onal field trip
experi ences. The intent of this study is to provide
both a descriptive and an interpretive account of this
attenpt at collaboration. Strongly influenced by
action research, this study is a qualitative case

st udy.

Case Study

In order to gain a holistic perspective of the

col l aboration, a qualitative case study design was

i npl enment ed. There were several significant reasons
why | chose a qualitative case study design for this
particul ar research. First of all, the comng

together of these different sides of science education
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provided a unique opportunity to explore the issues
and experiences that energed as such a partnership was
formed and devel oped. Merriam (1988) states that a
case study is appropriate when one wants to develop a
better understanding of the dynam cs and processes of
such a program in order to inprove practice.
Furthernmore, Yin (1994) acknow edges that a primary
rationale for using a single-case study design is when
one is studying unique situations such as this one,
whi ch has not been exam ned in detail.

Another criterion for <choosing to utilize a
qualitative case study design depends upon the
specific nature of the research questions and desired
end products (Merriam 1988; Yin, 1994). Merriam
(1988, p.10) states that a qualitative case study
design is chosen because the researcher is “interested
in insight, discovery, and interpretation rather than
hypot hesis testing.” I ndeed, the goal of this study
was to gain insights and understandings into this case
and its issues, wth enphasis on understanding the
mul tiple perspectives on this single collaborative
event . Because | cone from the stance that

perceptions of phenonena are socially constructed, a
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t horough understanding of the issues involved in this
rel ati onship and how the experiences differed for each
stakehol der was «critical. The thick description
obt ai ned through prolonged, direct experience with the
case study aided in reaching deep understandings of
the different perspectives (Merriam 1988).

In addition, there are other special features of
the qualitative case study design. A case study is an
exam nation of a contenporary, bounded system that
consi sts of a phenonenon such as a program event, or
a process situated in a specific context (Merriam
1988; Stake, 1995; Yin, 1994). Because of this, case
studies are nore concrete and contextual than other
research know edge. Case study know edge, |ike our
own experiences, are enbedded within a context that
makes the know edge nore concrete and vivid than the
nmore abstract know edge obtained from other research
designs (Merriam 1988). Furthernmore, conducting a
case study does not require any particular method for
data collection (Merriam 1988). In fact, one of the
case study’'s wunique strengths is its ability to
utilize a variety of evidence such as observations,

interviews, and docunents (Merriam 1988; Yin, 1994).
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Qualitative case studies are characterized by the
researcher spending extensive tinme on-site, personally
in contact with the activities of the case, and
reflecting and revising neanings of what is occurring
( St ake, 1995; 2000) . Al though there are nmany
different ways to tell the story of a case study, the
i nportant 1issues, perceptions, and theory may not be
known at the outset of the research, because the case
study content evolves throughout the entire research
process (Stake, 2000).

Despite the strengths of case study research, the
case study has been criticized because single cases
are not benefi ci al t owar ds advanci ng gr and
generalizations since they are poor representations of
popul ati ons of cases (Stake, 2000). However, sone
generalizations within the particular case can be nade
about future occurrences and different situations with
t hat case. Moreover, it is inportant to appreciate
the significance of theoretical generalizability.
Case studies can aid in refining theory, suggesting
conplexities for further investigation, as well as
hel ping establish limts of generalizability (Stake,

2000) .
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Furthernore, Stake (1995; 2000) suggests that
generalizations are nade by the reader. “The utility
of case research to practitioners and policy nmakers is
in its extension of experience” (Stake, 2000, p.245).
Readers bring to a case study their own experiences
and under standi ngs, which |ead to generalizations when
this new information 1is added to their prior
experiences (Stake, 2000). St ake (1995) describes
this as “naturalistic generalization.” Simlarly,
Merriam (1988, p.13) describes case studies as
heuristic, neaning they “can bring about the discovery
of new neaning, extend the reader’s experience, or
confirm what is known.” The case study researcher
must assist readers in this construction of know edge
by witing the story with enough thick description so
that the reader has the opportunity for vicarious
experiences that wll aid in nmking conparisons
(Stake, 1995; 2000).

I n addi tion to t he [imtations in
generalizability, case study research also has other
limtations. First of all, case studies require
considerable time and noney to conduct (Merriam

1988). Furthernore, they are limted to the |evel of
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integrity and sensitivity of the researcher (Merrriam
1988). Because the researcher is the primry
instrunment of data collection and analysis, he or she
must be keenly aware of potential biases that can
affect the final product (Merriam 1988; Yin, 1994).
One way to be continuously alert to potential

bi ases is for researchers to keep a reflective journal
in which they explore their beliefs, assunptions, and
perspectives (d esne, 1999). Being aware of their
subjectivity wll help prevent researchers from
distorting the voices of their participants with their
own perspectives (d esne, 1999). This type of
researcher self-nmonitoring is termed “disciplined
subjectivity” (Erickson, cited in Merriam 1988). I t
is also inportant for the researcher to express her
perspectives and potential biases to the reader and
let them draw their own conclusions about the
trustworthiness of the study (Merriam 1988). I n
addi ti on, met hods such as peer review, menber
checking, and triangulation of the data sources and
data collection nethods will help reduce the effect of
t he researcher’s own per spectives on t he

reconstructions of the participants’ perspectives
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(Merriam 1988). It is inportant to renenber that
subjectivity can never be elimnated, its effects can
only be mnimzed (G esne, 1999).

In an effort to describe the case study framework
for this particular research, | turn to Stake (1995;
2000) who describes two main types of case studies,
intrinsic and instrunental. Intrinsic case studies
are focused on learning about the particular case
under study, “not because by studying it we learn
about other cases or about sonme general problem but
because we need to l|learn about that particular case”
(Stake, 1995, p. 3). On the other hand, instrunental
case studies exanmne the particular case in order to
achieve a nore general understanding about a research
gquestion (Stake, 1995). This study falls somewhere
between the intrinsic and instrunmental case study
par adi gns. Because of its wunique and progressive
circunstances, | was interested in this particular
case study and saw a potential benefit for the case by
gaining an understanding of its issues, experiences,
and multiple perspectives. In addition, know edge of
the case allows for a deeper understanding of the

characteristics involved in the establishment of
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successf ul and unsuccessf ul efforts in creating
wor ki ng partnerships between these stakeholders by
contributing to the limted knowl edge base in this

area of educational research.

Action Research

The general design of this study was also heavily
i nfluenced by action research. The goal of action
research is for professional researchers and |ocal
st akeholders to collaboratively seek and enact
solutions to real-life problens of nmgjor inportance to
the stakeholders within a given context (G eenwod &
Levi n, 2000) . Action research consists of a
continuous cycle of self-reflection that involves
pl anni ng, acting and observing, refl ecting, and
replanning (Carr & Kenmm's, 1986; Kemmis & MTaggart,
2000) . Success is determ ned by whether or not the
participants have a strong sense of understanding and
devel opment in their practices (Kemms & MTaggart,
2000) .

From t he viewpoint of action research, theory and
practice are not separated (G eenwood & Levin, 2000)

and both are transforned during the research process
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(Kemms & MTaggart, 2000). A deep respect for both
t he researcher’s and t he participants’ uni que
know edge bases is a defining factor (G eenwod &
Levin, 2000). “Action research is built on an
interaction between |ocal know edge and professional
know edge” (Greenwood & Levin, 2000, p.96). Bot h
types of know edge are essential. The researcher’s
theoretical knowedge is inportant, but “only the
| ocal stakeholders have sufficient information and
know edge about the situation to design effective
soci al change processes” (Greenwood & Levin, 2000,
p. 96) . The diversity of experiences and expertise is
viewed as an opportunity for the enhancenent of the
research/action process (G eenwood & Levin, 2000).

This particular case study falls under the action
research description because of its conbination of
educational theory wth the practices of both fornal
and informal science education. One of the mgjor
goals of this study was to inprove the practice of
designing field trip experiences collaboratively
bet ween | ocal st akehol ders in formal educati on,
informal education, and educational research. Wth

each new field trip, the collaborative partners in
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this case study undertook a cycle of planning, acting
and observing, reflecting, and replanning as suggested
by action research. The nmenbers of the coll aboration
intentionally planned for this cycle of reflection
about the field trips to occur during the neetings. A
simlar cycle of reflection on t he gener al
col | aborative process also occurred, but in a nore
spont aneous manner.

Also, as with other exanples of action research
this study was based on the belief that all of the
partici pants have invaluable know edge to contribute
to t he col | abor ati on. For i nstance, t he
representatives from formal education had know edge of
the students’ and teachers’ needs, as well as the
curriculum requirenents. The infornmal educati on
representatives had extensive know edge  of t he
informal education site and its resources, as well as
a good understandi ng of informal teaching and | earning
styl es. The scientists had a conprehensive
understanding of the content incorporated into the
program In addition, I, as the educational
researcher not only collected the data, but | also had

substantial know edge of current educational research
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in both formal and informal science education to

contri but e.

SELECTI ON OF THE RESEARCH SI TE

| chose R ver Vistal as a research site because of
its ability to attract collaborations by bringing
different people together. River Vista, the field
trip site, is a multi-purpose site that is built upon
part ner shi ps. It is wused as a biosolids reuse
facility for the city, is home to an environnental
partnership of several nonprofit organizations, and
has a research center for the local wuniversities.
Thi s col l ection of associ ations provi ded many
different human resources to draw upon including city
wor ker s, naturalists, uni versity students and
prof essors, and other comunity nenbers. In addition
the site contains a rich array of ecological resources
that made it an attractive site for an environnental
field trip program These include several different
habitats such as riparian forest, ponds, alnobst four
mles of river frontage, blackland prairie upland

habi t at , and trails that connect al | of t hese

1 Nanmes of places and people are pseudonyms.
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habi t at s. The coordinator of the site was interested
in creating an environnental education partnership
with the nearby school in order to further utilize the
vast anount of environnental resources avail able. Hi s
eagerness to collaborate made this site the prine
candi date for the research.

The elenentary school was also eager to
col | abor at e. It is a rural school in a predom nantly
low SES area in which 63% of the students are
consi dered econom cally disadvantaged (Texas Educati on
Agency, 2001). At the tinme of this research, the
ethnicity of the student body was approximtely 29%
African Ameri can, 49% Hi spani c, 20% Wite, 1%
Asi an/ Paci fic Islander, and 1% Native Anerican (Texas
Educati on Agency, 2001). The school is located very
near the field trip site, so they are both nenbers of
the sanme community. At the tinme, the school did not
have a very extensive science program for the fourth
and fifth graders and no science |aboratory, so they
were in need of sone outside resources. Sone of the
teachers had been on field trips to the site before

and knew the site coordinator. They were ready to
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take the next step of naking the field trips a bigger

part of their curricul um

PARTI Cl PANTS

The col |l aboration involves four major facets of
sci ence education: formal education at the elenentary
and university |levels, i nf or mal educati on, and
educational research. The primary participants in the
col l aboration include two elenentary school teachers,
a scientist from a local wuniversity, an infornal

educator from an environnmental education site, and the

researcher acting as a participant observer. I n
addi ti on, t here are sever al ot her secondary
participants such as the principal, two ot her

teachers, a retired teacher, another scientist, and a
volunteer field trip guide. A diagram (Figure 3) of
the relationships of the participants in the study to

the collaboration is in Appendi x A

Formal Education: Elenentary Level

O the formal educators at the elenmentary schoo
who actively participated in the collaboration, one

was a fourth grade teacher, Karen, and one was a fifth
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grade teacher, Linda, both from the sanme elenentary
school. They volunteered to act as representatives in
the collaboration for all of the fourth and fifth
grade teachers at their school. Karen and Linda were
also primary participants in the study. There are
several secondary stakeholders in the case such as the
principal, the other teachers, and approxinmately 225
fourth and fifth grade students who took the field
trips but were  not directly involved in the
col | abor ati on. Two of the other teachers who were
not part of the core collaboration, Sam from fourth
grade, and Rachel from fifth grade, as well as the
principal, were secondary participants in this study.
Catherine, a retired teacher from the elenentary
school, was also a secondary participant in the study,
in addition to being a nenber of the collaboration.

The students’ school work was al so exam ned.

Formal Education: University Level

Anot her primary participant from formal education
is Jane, a scientist and a professor who is affiliated
with the biological sciences departnent at a | ocal

university. She was famliar with R ver Vista, having
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done research there. She cane to the group because
she had an interest in sharing the site wth young
peopl e and teaching them about the environnment. There
was also another scientist, Elissa, from a |[ocal
comuni ty col | ege who partici pated in t he
col l aboration. She also took part because of her |ove
of the site and a desire to teach young students
sci ence. She was a secondary participant in this
study, but she ended up playing a significant role in

the coll aboration itself.

| nformal Educati on

M chael, the informal educator holds a full tinme
position at the field trip site as its coordinator.
He is extrenely know edgeable about the i nformal
science education site and its resources. In
addition, there are several volunteer field trip
guides who are also stakeholders in the case but not
directly involved in the collaboration, one of which

is Beth, a secondary participant in the study.
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Educati on Research

| am acting as a participant observer in the
col | abor ati on, representing the side of sci ence
education research. | am a graduate student at a

| ocal uni versity, pursuing a doctoral degree in

sci ence educati on. I am famliar wth current
resear ch in bot h f or mal and i nf or mal sci ence
educati on. My past experiences in education wll

undoubtedly influence both ny observations and the
sense | make of them | have not taught in a formal
educational setting and have only briefly taught in
i nformal settings. Most of my experience in science
education has been spent <creating curricula for

i nformal education sites.

DATA COLLECTI ON

Data was collected in order to describe and
eval uate the coll aborative process. |In addition, data
was collected to evaluate the field trips that
resulted from the collaboration. This was done to
di scover how the primary goal of creating educational

field trips was affected as the collaboration
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progr essed. The data collection period spanned from
Novenber 2000 until My 2001

The data was collected by neans of observations
of planning neetings, sem-structured interviews wth
each mjor stakeholder in the collaboration, and
witten docunent review (See Table 4: Data Collection
Tinmetabl e in Appendix B). The sources of data include
both the participants directly involved in the case as
wel | as secondary stakehol ders. In addition,
docunents, such as student witings, vitas, nenos, and
the researcher’s journal were investigated. The use
of multiple data sources and types hel ped establish
the nost conplete and trustworthy description of the

research findings.

Researcher as a Data Coll ecti on Tool

Because |, as the researcher, collected the data,
the data reported is ny construction of the data. The
data was constructed from what | heard, how | heard
what was said, and what questions | asked. \%%
personality, ny experiences in education, and ny
background affected how | heard and reported data.

Furthernore, the other participants decided how to

80



represent thenselves based sonewhat on who | am ny
personality, ny background, and ny relationships wth
them | portray the voices of the participants, but I
realize that they are filtered through ne as a
resear cher. These are observations to keep in mnd

when reading this report of the research.

hservati on

As the data collection instrunent, | assunmed the
role of participant observer. Parti ci pant - observati on
allows the <case study to be perceived from the
vi ewpoi nt of an “insider,” which can be invaluable to
producing an in-depth description of the case’'s
phenonena (Yin, 1994). Erlandson, Harris, Skipper, and
Allen (1993, p. 96) note that when acting as
parti ci pant - observer, “the researcher’s activities,
which are known to the group, are subordinate to the
researcher’s role as a participant.” | acted as a
full participant in all collaborative events. Al l
observations were overt, meaning the participants were
made fully aware of the nature of the case study and

the fact that they were being observed.

81



Qbservati ons of i nteractions, di al og, and
nonver bal communications were noted during fornmal
meetings and informal interactions. These neetings
included planning neetings and followup neetings.
During the planning neetings, we planned for the next
field trip. During the followup neetings we
reflected on the past field trip and discussed how to
i nprove upon it.

Wiile in the field, | took field notes that were
expanded upon in a field log after the observations.
Because one of the mmjor problens with participant-
observation is the possibility of the participant role
requiring too nuch attention relative to the observer
role (Yin, 1994), the formal neetings were audio
recor ded. This relieved nme, as the participant
observer, of sonme of the pressure of taking detailed
field notes while participating. This also allowed
for a nore renmoved view of my role during
col | aborative events. As Enmerson, Fretz, and Shaw
(1995, p.57) state, “nmenbers’ voices and views npst
clearly are heard by faithfully recording their
accounts and dial ogues.” The audi otapes were

i mredi ately transcribed to aid in data analysis. Wth
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a verbatim transcript, my hope was to reduce the
i npact of ny own biases on the participants’

per specti ves.

| nt ervi ews

According to Lincoln and Guba (1985), interviews

serve several purposes that include obtaining people’ s

constructions, reconstructions, proj ecti ons, and
verifications. In this study, interviews were
conducted in order to gain insight into the

participants’ current constructions of their feelings,
notivations, and concerns, their reconstructions of
past coll aborative events, and their projections of
the collaboration’s future. In addition, interviews
were conducted for verification and elaboration of
information obtained by other sources and the
constructions devel oped by the researcher.

The primary partners in the collaboration (i.e.,
the informal educator, the two elenentary educators,
and one of the scientists) were interviewed four
tinmes, once at the beginning of the research period
and after each of the field trips. Mul tiple

interviews denonstrated how their perspectives evol ved
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over the course of the collaboration. Secondary
partici pants in t he col | aborati on (1.e., t he
principal, two other teachers, a retired teacher,
another scientist, and a volunteer field trip qguide)
were interviewed tw ce, once near the beginning of the
study and once at the end, to determne their
perspectives on the collaboration.

A sem-structured format was used for the
interviews. This type of interview format allowed
specific information to be sought through basic
guiding questions, while still allowing for energing
gquestions and issues to be explored. The exact
wording of the questions and the order of the
guestions were not predetermned (Merriam 1988). As
wth nost case study interviews (Yin, 1994), the
gquestions asked during the interviews were open-ended.
This gives the respondents nore freedom to express
their perspectives in their own unique way (Silverman,
1993). Furthernore, the open-ended nature of the
interviews prevented the inposition of strict limts
to the inquiry by allow ng respondents to raise issues

that they feel are inportant (Fontana & Frey, 2000).
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Many of the questions energed from the observations of
the col |l aborative events and previous interviews.
Interviews were conducted at a tine and |ocation
convenient to the particular participant, either at
the elenmentary school or the site. The interviews
were audi o recorded to ensure conpl eteness and provide
the opportunity to review the interview |ater. Each
interview was transcribed within 24 hours to aid in
data anal ysi s. Sanple interview transcript excerpts

are |located in Appendi x C.

Docunent Revi ew

I n addition, docunments, such as student witings,
vi t as, witten and electronic nenos, and the
researcher’s journal were investigated. The benefits
of utilizing docunentation as a data collection nethod
include its stability and the fact that it includes
exact information such as the spellings of nanes and
pl aces (Yin, 1994). One inportant use of docunents is
the corroboration of evidence from other sources
(Hodder, 2000; Yin, 1994). This was the primry
purpose of docunents such as witten and electronic

menos, vitas, and m ssion statenents. In addition, |
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investigated ny own research journal 1in order to
identify potential biases.

| also collected the students’ regular classroom
work that was associated with the three field trips.
This consisted of both pre-trip and post-trip work,
including quizzes, drawings, letters to the nentors
and other student witings. The teachers, the
scientists, and nyself worked together to create the
pre-trip and post-trip classroom curricula. The
collected work was wunidentifiable to the specific
student out of the approximately 225 fourth and fifth
graders who participated in the program except as to
which grade |evel and classroom to which they
bel onged. Their classroom work was the prinmary source
of evaluation of the field trips from the students’
Vi ewpoi nt s.

An annot ated bi bliography of these docunents was
kept. Annotated bibliographies facilitate storage and
later retrieval during analysis (Yin, 1994). Wt hin
the annotation, | included a description of the
contents of the docunent, as well as a description of
the context of the docunment such as how the docunent

cane into being and the audience for which it was
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i nt ended. These considerations aided in interpreting
and assessing the data sources by exploring the
notives and assunptions behi nd t he docunent s

(Fi nnegan, 1996; Hodder, 2000).

DATA ANALYSI S

“The analysis of qualitative data is Dbest
described as a progression, not a stage; an ongoing
process, not a one-tine event.” (Erl andson, et al.,
1993, p.111). Data analysis was done sinmultaneously
with data «collection and <continued after dat a
collection was conpleted. Data analysis done
al ongside data collection allowed nme to focus and
shape the study as it proceeded (d esne, 1999). I
kept a reflective field journal in which | wote any
analytic ideas as well as ny experiences and
reflections on the collaborative events. This was
also a place for nme to explore nmy own assunptions,
beliefs, and perspectives to help ne to be continually
alert to my own subjectivity.

| drew from the general nethodology of grounded
theory in order to develop theory fromthe data. Wth

this nethodol ogy, “theory may be generated initially
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from the data, or, if existing (grounded) theories
seem appropriate to the area of investigation, then
these may be el aborated and nodified as incom ng data
are nmeticulously played against thent (Strauss &
Cor bin, 1994, p.273).

Open coding was used, neaning the codes were
created as the energing data was collected (Charnmaz,
2000). Wth open coding, “the investigator identifies
potential thenmes by pulling together real exanples
from the text” (Ryan & Bernard, 2000, p. 783).
G ounded theorists believe that the data wll better
fit the categories when preconceived standardized
codes are not used (Charmaz, 2000; d aser & Strauss,
1967) . The coding was conducted |ine-by-line through
the transcriptions by defining actions or events
within each |ine of data (Charmaz, 2000). As Char naz
(2000) suggests, this form of coding aided in focusing
my attention on the participants’ perspectives rather
than inposing ny own beliefs on the data. Then, nore
conceptual categories arose from these codes and
hel ped to synthesize and explain the coded data as
they were |inked together in theoretical nodels (Ryan

& Bernard, 2000). These nore analytical categories
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of ten subsunmed several codes. The coding schenes al so
aided in developing a nore specific focus to further
data collection (d esne, 1999).

Coll ected data and the corresponding codes and
categories were reexamned periodically wusing the
constant conparative nethod. The constant conparative
method is a technique used to see how each new
situation mght fit and how it mght not fit the
evolving categories and theory (daser & Strauss,
1967; Merriam 1988; Strauss & Corbin, 1994). The
energing analysis was nodified and refined as
conditions changed and nore data was coll ected. Any
holes in the data and theory were filled through a
met hod of theoretical sanpling, in which precise data
was sought in order to shed nore |light on the enmerging
t heory (Charmaz, 2000). Data collection was conplete
at the end of the 2000-2001 school year and when the
categories were saturated, neaning any new data fit
into the established categories (Morse, in Charnmaz,
2000) .

When data collection was conplete and all of the
categories were fornmed, they were reexam ned both

chronologically and holistically. The issues that
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were incorporated into the final analysis included
both those that originally guided the study and those
that energed from the study that seemed to be
significant enough to affect the outconme of the
col | abor ati on. The final analysis (Chapter 4)
i nt egrates a description of t he partici pants’
experiences as evidenced in the data with the issues

that arose fromthese experiences.

TRUSTWORTHI NESS

The issue of trustworthiness was addressed by
means of triangulation, nenber-checking, and peer
revi ew. Triangul ation of both the data sources and
data collection nethods helped establish the nost
conplete and trustworthy description of the research
findi ngs. The participants in the study conpleted a
menber check of the transcripts and data analysis.
This was done in order to allow participants to verify
or elaborate on their statenents (d esne, 1999). In
addition, peer review and debriefing were conducted
t hroughout the study to provide feedback to the

r esear cher and i ncrease trustwort hi ness. A
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col | aborative look at the findings helped point out

ot her perspectives of the data to explore.

SUMVARY

This was a study of a collaboration between
multiple stakeholders in science education for the
pur pose of creating educat i onal field trip
experi ences. Strongly influenced by action research
this study is a qualitative case study.

The collaboration involved four major facets of
sci ence education: formal education at the elenentary
and col | ege | evel s, i nf or mal educati on, and
educational research. The primary participants in the
col l aboration included two el enentary school teachers,
a scientist from a local wuniversity, an infornal

educator from an environnental education site, and the

researcher who acted as a participant observer. In
addi ti on, t here wer e sever al ot her secondary
stakeholders such as the principal, two ot her

teachers, another scientist, and two volunteer field
trip guides.
The data collection period spanned from Novenber

2000 until My 2001. Data was collected by neans of
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observations of the planning neetings, sem-structured
interviews wth each nmgjor st akehol der in the
col | aboration, and witten docunent review, which
included some of the students’ witten work. Dat a
anal ysis was done sinultaneously with data collection
and continued after data collection was conpleted.
Open coding was used. The codes were then categorized
and |inked together to form theoretical nodels. The
constant conparative nethod was used to exam ne and
reexamne the data in order to develop the categories
and theory. The issue of trustworthiness was
addressed by neans of triangul ation, nenber-checking,

and peer review.
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Chapter |1V: Results and Anal ysis

DESCRI PTI ON OF THE COLLABORATI ON

Background of the Coll aboration

The foundation for the infornal educat i on
program began in the fall of 1999 with the goal of
bringing the elenentary school’s 4th graders to River
Vista to learn about Iocal ecology and ecosystem
processes. Two of the fourth grade teachers
(Catherine and Linda) were famliar with R ver Vista
as a bird watching site and contacted Mchael, the
site’s coordinator, to discuss their interest in
bringing their students on a field trip. Mchael, who
is always interested in expanding the facility's uses,
worked with the teachers to plan the trips. Over the
year, 110 students visited three tinmes and were |led on
tours by volunteers from various environnental groups
and students from local high schools and coll eges.
These field trips were largely inpronptu and not
formally structured. Al though the field trips were
reportedly fun and beneficial to these underprivil eged
and underexperienced students, there were few if any

links to the classroom curricul um
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During the 2000-2001 school year, the sane
students who cane the previous year cane back as 5th
graders, and a new group of 4th graders started the
program as wel | . Wth ny interest in hel ping connect
the field trips to the classroom curriculum and the
scientists’ interest in expanding the science content
of the trips, we were added to the original group.
Thus our small collaboration had forned, all of us
excited to make the field trip experiences even bigger
and better than before. M chael captured the

ent husiasm of all the coll aborators, observing,

We have had so nuch success with so little. Now
we have so many nore resources. W can’'t do any

| ess than we did | ast year, which was huge (M 1,
10/ 24/ 00) 2,

General Account of the Coll aborative Events

The collaborators net at |east once before and
after each field trip (See Table 5: Collaborative
Events Tinetable in Appendix D). Anyone involved in
the collaboration was invited, but not all of the
teachers, admnistrators, and nentors canme to the

nmeet i ngs. However, the two representative teachers,

2 Citations are structured as follows: (M1, 10/24/00) means
M chael’s (M first interview (11) which occurred on 10/24/00
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the informal educator, the two scientists, a few
mentors, and | canme to nearly all of the planning
nmeet i ngs. The goal was to have at |east these core
menbers of the collaboration present at the neetings,
and it was only on rare occasion that anyone was
absent . During the planning neetings we discussed the
topics that we wanted to «cover, the field trip
activities that would be appropriate, and possible
cl assroom curricul a. Oten one planning neeting for
each field trip was not enough; so further planning
was done in other neetings, by phone, or emil.
During foll owup neetings, we discussed how the field
trip functioned, and where inprovenents mght be
needed. At the end of the vyear, all of the
coll aborators had a social di nner t oget her in
cel ebration of the informal education program

The neetings were held in the evenings after the
teachers got out of school. The neetings were casua
and friendly in nature. W sat in a conference room
| ocated at the site around a large table, eating
snacks that one of us had brought. The neetings were
nostly business because we had so nmuch planning that

needed to get done. During the neetings the
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col | aborators discussed field trip details ranging
from the nundane |ogistics (e.g., dates and tines of
the field trips) to nore substantive issues such as
curricular content. However, we still had a lot of
fun, telling stories and joking with each other. No
one officially led the neetings, and they were not
very structured. But M chael would try to keep us on
task when we strayed off topic. There were always
di versi ons such as when one of the scientists’ brought
in her cockroaches or a teacher let her dog roam
around the conference room

The three field trips were held in Novenber 2000,
| ate February/early Mrch 2001, and in My of 2001.
Each grade level was split into two groups that cane
on di fferent days. So each field trip was given over
four days. For instance, half of the fourth grade
woul d conme on Monday, the other half on Tuesday; and
half of the fifth grade would cone on Wdnesday and
the other half on Thursday. Each day, groups of 8 to
12 students and three or four nentors were forned.
There were wusually two to four students for each
ment or . The teachers, the scientists, and | al

participated as nentors during the field trips.
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Al'l of the volunteer nentors were educated before
each field trip. The field trip training days were
each half-a-day on a Saturday. The nentors were
taught the science content that would be covered
during the field trip. They also took a run-through
of the field trip day, visiting the |locations that
they would take the students. In addition, the
mentors were infornmed of the backgrounds of the
students and the best way to guide their |earning
(e.g., by asking questions and finding what interested
each student). D scipline issues were al so discussed.

Before and after each of the field trips, the
teachers were responsible for presenting pre- and
post-field trips activities in the classroom Al so,
before each of the field trips, +the scientists
introduced the students to the upcomng field trip
topic with what we called a “dog and pony show.” The
scientists went to each classroom and informed the
students about what they could expect to see and do on
the next field trip and gave them sone background
know edge to work from For instance, before the bird
field trip they discussed in detail sone of the birds

that the students were likely to see during the field
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trinp. They also reviewed general characteristics of
birds and the different bird habitats found at the

site.

Description of the Coll aborators

To better wunderstand the collaboration, it was
first necessary to understand the backgrounds of the
i ndi vi dual col | abor at or s. Thei r background in
education and in science as well as how they becane a
part of the collaboration extensively affected their

goal s, actions, and notivations.
Formal Educat ors-El enentary Level

Kar en

Karen was the representative fourth grade teacher
for the coll aboration. She has been teaching at the
el ementary school for five years. Karen has a degree
in both English and education, but has been devel opi ng
a real interest in science and the environnent. She
coomented that she has basically “grabbed at any
opportunity in this area” (KI1, 10/24/00). She has
been the recycling contact for the school, a job she
now shares wth Linda. She has seized upon nmany

opportunities to further her science teaching skills
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by participating in environnental education workshops,
as well as participating in another research project
st udyi ng mat hemat i cs and sci ence in mnority
popul ati ons. At the time of the collaboration, she
was expanding her own know edge of nature and the
environnment by spending her Saturdays working on
obtaining her Mster Naturalist certification. She
keeps a nature journal and enjoys learning during the
field trips alongside her students. When Cat herine
retired from her teaching job, Karen accepted the role
as the fourth grade contact person.

Li nda

Linda is the fifth grade representative in the
col l aboration from the elenentary school. She asked
the grade level leader if the fifth grade could take
the field trips in addition to the fourth grade
st udents. She was told yes, as long as she would be
in charge of it. Linda was happy to do this since she
had been the one to start the connection wth River
Vi st a, even though the grade |evel | eader was
generally the one responsible for organizing field

trips.
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Linda had taught nine years of fourth grade in
public education, and this was her first year to teach
fifth grade. She noved up a grade with her students
from the previous year. Before teaching in public
schools, Linda worked wth at-risk youth for four
years in a program that incorporated environnenta
educati on. She had al so taught enotionally disturbed
children for eight years.

Linda’'s | ove of nature was evident to nme fromthe
first time | interviewed her in her classroom There
was a caged bird squawking on the steps of the trailer
where the class is located. In one corner of the room
there was a large rabbit in a cage, and her dog cane
to school with her and roaned the cl assroom every day.
Linda has taken the initiative to start several
envi ronmental education activities for the school.
She created a conposting area for the entire school
She believes in experiential |earning and has used
this nethodology to help students create a |earning
garden behi nd the school.

The princi pal

The principal of the elenentary school had been

in the district for over 20 years as a teacher, a
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vi ce-principal, and now a principal. She wanted her
role to be as “a facilitator and a supporter” (PI1,
10/ 23/ 00) . At first she did not know much about the
program but Linda and sone of the other teachers told
her how good the field trips were and how so nany
peopl e were participating. So the principal wanted to
| earn nore about the program She liked the idea of
this program because River Vista was in the community
and because so many people were contributing.
Cat heri ne

Cat herine taught elenentary school for 25 years,

24 years were in public education and one year in a

private school. She had been teaching fourth grade at
the elenentary school wuntil she retired the year
bef ore. Catherine originally becane interested in

Ri ver Vista t hr ough a bird wat chi ng hobby.
Subsequently, she took her classes on field trips to
River Vista for many years, originating the connection
between the school and the site. Even though she
retired, she wanted to help out with the field trips
this year because it was fun the previous years and
she was excited about it and wanted to see it continue

to grow. Catherine wanted to see the science program
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enhanced at the school because in her words, “it is
faltered” and “has been put on the backburner for too
long” (Cl1, 10/24/00).

She personally |oves being outdoors and |earning
about nature. She also sees value in experience-based

education, which is why she has never regretted going

on a field trip. She describes herself as a
generalist, “lI know a little bit about a whole |ot of
subjects” (C 1, 10/24/00). However, she states that
she does not feel |ike she has an in-depth know edge

of science.

The ot her teachers

Besides the two teachers that were primary
participants in the collaboration (one representative
from fourth grade, Karen, and one from fifth grade,
Li nda) , there were eight ot her t eachers t hat
participated in the field trips. Two of these, Sam
and Rachel, were interviewed about their thoughts and
experi ences.

Sam is a fourth grade teacher and has taught for
four years. He has worked in the past in a different
school district as the science coordinator for the

grade |evel. As with all of the fourth grade
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teachers, he teaches his <class all subject areas
(science, mathematics, social studies, and |anguage
arts).

Rachel is a fifth grade teacher. This was her
first full vyear teaching. She teaches reading,
| anguage, and spelling. She has never taught science,
and mentioned that she was not even sure what the 5'F
grade objectives are for science. Her partner

t eacher, Linda, teaches Rachel’'s students mathemati cs,

science, and social studies. As far as the field
trips are concerned, Rachel states that, “if Linda
plans it, | pretty nuch feel safe that it is neeting

the [students] needs” (RI'1, 12/8/00).
Formal Educat ors-University Scientists

Jane

Jane is a research scientist in the biologica
sci ences departnent of the local university. She has
taught only at the undergraduate and graduate |evels.
She has had few experiences with young children. In
our first interview she nentions that, “doing field
days for elenentary aged children is a new experience.
| didn’t have nmy own children, so it wll be a big

| earning curve” (JI1, 10/23/00).
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Jane had been involved in different research
activities at the field trip site before and knew it
and the people that worked there well. One of the
mai n reasons Jane participated in the collaboration is

because of her love of the site. She el aborated,

| guess first and forenost because it is an
interesting site froman ecol ogi cal perspective
with the diversity of habitats. It is close, it
is accessible, it is interesting at all |evels of
education. So it has becone a passion for nyself
to help make that a real and val ued place (JI1,
10/ 23/ 00).

Al so, she was very interested in watching the students
| earn and be nentored by the volunteers while gaining
an under standi ng and appreciation of the environnent.
El i ssa

El i ssa had been teaching biology courses at the
| ocal comunity college for the previous ten years.
She had taken community college students on field
trips to the field trip site. This is how she first
becane associated wth R ver Vista. Wen she heard
about the upcom ng elenentary school field trips, she
was interested in hel ping. She too had a |ove of the
site and wanted to share it with the students. As she

states, “l had been going out there for years. It is
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a neat place and they needed help and so there | was”
(El'1, 1/27/01).

Anot her notivating factor in Elissa’s decision to
col l aborate with the group was the desire to inprove
sci ence educati on. She had seen in her community
col l ege students nmany m sconceptions about science and
she wanted to inprove upon this. She expl ai ned,

I f you like sonething, and appreciate it, then
you want to share that know edge, and you want
peopl e to understand it and understand it
properly. 1t is the kind of thing where a | ot of
science is taught inproperly and a | ot of
concepts are either not done or done very
poorly.l get that in ny college students (El1,
1/27/01).

Al t hough Elissa had never formally taught
children, she was interested in starting with students
when they are young and “help them see a little bit

nore of what science is really about” (EI1, 1/27/01).
| nformal Educat ors

M chael

M chael is the coordinator for the field trip
site, River Vista. He coordinates all of the groups
and agencies that are associated wth the site. He
has a true talent for bringing people together to

wor K. In addition, he is a naturalist who has a broad
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knowl edge of the site and its ecol ogical makeup, from
the soil to the birds. A newspaper article describing
his work depicts himwell:

He has a vast know edge of the ecol ogy of things,
not just relating to sludge but to all facets of

ecol ogy. And his address book is phenonenal. He
knows | ots of people and has a good rapport. He

has a way of |inking people up. (Beach, 2000,

p. E4)

He had been affiliated with River Vista for nore
than five years. M chael has a background in
phi | osophy, specializing in environnental ethics, and
is working on his Ph.D. in geography. He taught high
school in the Peace Corps and was teaching sone
col | ege courses. He has an interest in urban ecol ogy
and had cone to realize that people encounter nature
in the cities, and so that is where it should be
| earned. Accordingly, he wanted to create a nentoring
program for students at the site with an enphasis on
comunity buil ding. He had given many tours of the
site to students each vyear, but he envi si oned
sonething nore neaningful with the students from this
particul ar elenentary school. He had already started
a closer connection with Linda and Catherine the
previ ous year and wanted to expand upon it this school
year .
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M chael’s main goal for the program was to give
the students experiences that wll engage them and
interest them in science. He wanted it to be useful
for the teachers, but he wanted to keep it infornmal
M chael expl ai ned what ki nd of program he envi si oned.

In terns of an initial engagenent and the process
of becom ng engaged with a place and nature and
ecol ogy, that formal stuff is very limted..l

t hink what we are trying to do is open up a world
to them..That to ne is the goal of this kind of
programwith 4'" and 5'" graders. And as they nove
on, it can get nore focused in on form

techni ques and the formalities of science. It is
sort of like the old M. Wzard show It gets

t he ki ds engaged and then the other stuff wll
come. That is how | see this program It is
much nore a programlike that. And I will resist
the formalization of it as nmuch as possible. If
it fits the [state’s standards] and all of that,
that is a given, it has to help the teachers that
way. But when the kids are here, it is about
that energy (M4, 5/21/01).

M chael wanted to keep this an informal program that
is not weighed down by too nmany formalities. He
st at ed,

There is no way that this will ever be fornmal.
Nunber one, because | won't allow it, .Nunmber two
because the mssion of this site is to treat

bi osol i ds. That is always going to influence
what is possible. This isn't a nature center, it
is not a school, it is sonething other. That is
what we have to respond to. There is always
going to be these variables. It is nuch
healthier to stay | oose and | ess formal about it,
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but just collaboratively do things.let that
creativity go. That is what R ver Vista needs
(M3, 2/2/01).

Ment or s

The volunteers that helped with the field trips,
or “mentors” as we called them canme froma variety of
wal ks of Ilife. They included high school students,
col | ege students from educati on and sci ence
depart nents, pr of essors, Audubon  birders, Mast er
Naturalists, and city workers. Their experience
teaching and their background know edge in science
both varied from person to person. Their only
commonality was their desire to help students learn

about what R ver Vista has to offer.
Educati on Resear cher

| am a graduate student at a local wuniversity,
pursuing a doctoral degree in science education. | am
famliar wth current research in both formal and
informal science education. | have not taught in a
formal educational setting and have only briefly
taught in informal settings. Most of ny experience in
sci ence education has been spent creating curricula

for infornmal education sites.
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| first becane associated wth Rver Vista
through a class | was taking at the university. I t
was then that | net Mchael and |earned about his
desire to create a field trip program wth the
el enentary school . This being ny area of interest, |

asked if | could participate.

| SSUES ANALYSI S

Rol es of the Coll aborators

Though | have laid out a description of all of
the participants in the collaboration and have | abel ed
them the informal educator, the scientists, the
cl assroom teachers, and the education researcher, this
is for nere ease of identification. As you will see
in this next section, none of us fell under just one
of these | abels. In fact, there were many tasks to
which all of us contributed. For instance, each of us
acted as a nentor during the field trips and all of us
had i nput into the field trip curriculum and
or gani zat i on. Thr oughout the collaboration, we all
crossed the boundaries of these |abels and took on

several roles and different responsibilities.
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From the onset of the collaboration we did not
have defined roles. Elissa nmentioned that this was a
probl em when planning the first field trip because,
“you have all kinds of assunptions of who is going to
do what, and those may not be valid” (El 2, 5/22/01).
While this may have been true, everyone else in the
col | aboration appreciated the fact that we were able
to choose our own roles and let them evolve over the
course of the year. One reason that nost of the
partici pants wanted undefined roles was because they
felt it would allow everyone's input to be heard about
all aspects of the field trips. In a way, they felt
it kept the Ilines of comunication open. Kar en

stressed the need for less rigid roles,

| like it because then the people feel free to
speak up on any issue. | think if | felt Iike
Jane is really perhaps going to be in charge of
curriculumor | amsinply going to be logistics
or whatever, then we wouldn't get the ideas in
every way. | really like it when people feel
free to speak. | think it is good (KI3, 4/4/01).

Li nda commented that she also prefers to work that way
because she has a “hard tinme being stuck in a slot”
and valued the fact t hat “everybody has the

opportunity to contribute if the want to” (LI3,
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2/2/01). Jane appreciated having undefined roles for

much the sane reason. She said,

| like that. | like to think of us all on the
sane playing field.all with equal input. That
works if we all listen very carefully to the

ot her people’s input.The fact that we didn’'t have
any roles maybe neans that we stay nore open to
hel pi ng each other (JI3, 2/1/01).

Because everyone had a voice in every aspect of the
col | aboration, this neant that no single person had
conplete authority over an aspect of the coll aboration
or resulting field trips. Wenever possible, we tried
to create any final decisions from a conprom se of
per specti ves. In the end, everyone agreed that the
col | aboration was successful because of the many
viewpoints that went into creating the field trips.
Even Elissa who was originally worried about having
undefined roles agreed that, “ultimately it worked out
pretty well” (ElI2, 5/22/01).

In addition, having no clearly defined roles from
the beginning allowed for people to choose their own
roles based on both their expertise and their
i nterests. This is the main reason that M chael
val ued havi ng undefined roles. He explained,

| would rather work that way. | think for
creativity, to let those energe with people’s
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interests and their strengths.just let that
energe. To ne that is what is neat about River
Vi sta because | went through the sane thing in
creating nmy job here. | never expected to do

t his. | never knew | could do this. ..So | want
to see that happen for other people. .This can
be a place where people sort things out for

t hemsel ves. .1 like how we haven't defined roles
in a very fixed way. W have sonething to get
done and let’s get it done (M3, 2/2/01).

He believed that this informal way of doing things was
sonet hing that makes R ver Vista different and
speci al .

That is the opportunity we have here because it
is a blank canvas we get to paint on. And we
don’t have to paint the sane stuff that everybody
el se does. Certainly this program at one |evel
we can look at it and it is a standard

envi ronment al education informal field trip
thing. But as you get into it, you realize the
dynam cs are nuch different because we don’t have
a lot of structure in that formal sense to it.

It is evolving, it depends so nuch on the

di fferent personalities involved. And that to ne
is really exciting. That is what is different
about River Vista” (M4, 5/21/01).

People were allowed to step out of their box, learn
nore about their interests and abilities, and take on
rol es based on these interests and abilities.

And that is exactly what happened in the
col | abor ati on. Everyone felt free to provide ideas
and then to work on jobs in which they were interested

and felt confortable. Depending on what needed to get
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done, different people just did it because they were
dedicated to the field trip program Jane expl ai ned,

It is really helpful to have the diversity of
people. And the nice thing about this team ..is
that we haven’t had to coerce anyone into doing
the things they know how to do and can do. Each
has cone forward and said “1’ve got this.” So
that makes it really nice. In a way we are an
ideal teamin that sense because everyone tries
their very best to do what they are supposed to
do.the best they can (JI3, 2/1/01).

As time went on, we started to have a little nore
definition to the roles that we were playing in the
col l aboration and the tasks that each of us would
undert ake. However, this did not devel op because an
authority figure assigned jobs, it energed out of our
individual interests and expertise, as well as our
specific notivations for participating in the program
The followng is a description of the roles each of us
played in the collaboration and how they transforned
over the year. See Table 2 for a sunmmary of the
col | aborators’ roles and their I npact on the

col | abor ati on.
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Tabl e 2: Role and | npact Summary Tabl e

| npact on
Rol es (& Rol e Changes) Col | abor at i on
Educat ed ot hers about the school Rel evant, |evel -
and students appropriate curricul um
Motivated, inforned 4th

Representative for 4th grade

grade teachers

pr ogr essed)

§ | Qurricul um devel opnent Field trips were nore
= (Created nore as coll aboration connected to curricul um
X | progressed)
Presented curriculumto students
(Began to teach at a higher .
| evel and had hi gher Better teaching
expect at i ons)
. Field trips were nore
Eﬂ?f?éﬁ?a?t rr:gregsabout their connect ed to school
© curriculum
T | Representative for 5th grade O hers had to help with
- (Less connection as tine communi cati on
pr ogr essed)
Presented curriculumto students | Better teaching
(Motivated to extend teaching)
o I ncreased support from
55 Li nked school & col | aboration admini stration
S | Supporter in the background
S (Encour aged teachers to use More notivated teachers
— | curricul um nore)
o
Presented content to the I nfl uenced how prepared
v | students the students were to
E (Anmount of content varied with | earn and how connect ed
© each field trip & each teacher) the field trips were to
w the curricul um
F Curricul um devel opnent Mor e teacher ownership
© | (Mre involved in curriculum and i nvol venment with
g creation as col | aboration curriculum
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Table 2: Role and | npact Summary Table, cont’d
| npact on
Rol es (& Rol e Changes) Col | abor ati on
Content resource Ri cher content

Mentor for field trips
(Began to take nore of a

Mor e organi zed field days

o | eadership role)
S | Organi zer-inforned vol unteers Mor e organi zed vol unteers
Presented content to students
(Began to teach to different Better teaching
| ear ni ng styl es)
< | I ncorporated accurate and high Rai sed the bar for
9 | level content students and teachers
— | Brought students to vol unteer More vol unt eers
Y Presented content to students Exposure to nore science
Content resources for curricul um
Vari ed dependi ng on mentor Ri cher content
2 | expertise
O n n
< |Related to students Connections nade with the
g students
Suggested changes in trip I mproved field trip
structure structure
. . Good use of site
Site coordi nator [ eSOUr Ces
= . . . . Organi zed flow of field
Q -
J Organi zer-during field trips trips
o
s | Bringing together of resources Good use of human
resour ces
Medi at or during mneetings Snoot her fl owi ng neetings
Encouraged integration of field Field trips flowed nore
trips with the curricul um
Curricul um devel opnent Mor e teacher invol venent
(Less involved in curriculum with curricul um
© | creation as collaboration
‘S | progressed)
< | Coordi nator-set up neetings Hel ped keep col | aboration
b functi oni ng
® | Researcher Moni t ored progress of

col | aborati on

Mentor during field trips
(Taught nmore to different
| ear ni ng styl es)

Better teaching
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Formal Educat ors-El enentary Level

Karen’s Rol e

One of the nobst inportant roles that Karen played
was to help the nenbers of the collaboration gain a
better understanding of the realities at the school
and the lives of the students so that we could all
find the best way to meke the field trips and
associated curriculum accessible for them Kar en
expl ai ned how she was able to bridge the gap between
t he col |l aborators and the students’ needs:

That has been nmy role, to conmuni cate how to get
the content across. | don’t think it is so nuch
telling ya'll what the content is, although | did
tell you a list of [objectives] and |ots of ideas
fromny classes. The biggest challenge always is
how to actually get that into their heads and
have it truly gel and stick. Anybody can | ook
into a book and see. | can provide that. But ny
role has been to say to the group, “this would
probably really work, this would probably really
help to get it to stick or make it work” (KI4,

5/ 14/01).

The background of these particular students was
especially inportant information to wunderstand in
order to teach them nost effectively. Karen stated,

And that is | guess where | come in and Linda
conmes in. Their social maturity, their
interests.the kind of books they are reading,
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what is funny to them what is interesting to
them..(KI'1, 10/24/00).

She was a continual advocate for her students and
their interests and abilities. She was very good at
standing her ground when she thought that a certain
decision was not in the students’ best interests. For
exanpl e, she constantly nmade sure that the content
level of the <curriculum was not so high as to
di scourage or overwhel m her students.

In addition, as the fourth grade representative,
Karen acted as a liaison between the collaboration and
the other fourth grade teachers. Karen di scussed why

she felt particularly effective at this role.

| think | ama pretty good nediator.like taking
this and goi ng back to the grade |level fromhere
and presenting it in a way that does not make
peopl e feel burdened or overwhelned. | really,
really try to take it and make them feel like it
is conpletely integrated into exactly what they
are already doing. Because |I know how t hey
think. .So | have been the link. | feel
confortable with ny role. | have been able to do
that and soothe their anxieties and help them
accept sonething different and invest a little
effort (KI4, 5/14/01).

| ndeed, Karen did prove to be a very valuable link to
the other fourth grade teachers. Because of her
efforts, the other teachers presented mnmuch of the
curriculumand felt very satisfied wth the program
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Al though Karen helped <create the classroom
curriculum from the begi nning, she contributed nore as
the year progressed. M chael noticed this change and

expressed how encouraged he was by it.

Well, you | ook at Linda, and especially Karen
t aki ng much nore ownership of the program Karen
bringing in stacks of materials.taking it much
nore seriously. This isn't just a free day, this
is part of the educational program (M3, 2/2/01).

Karen nentioned that she enjoyed “creating fun ways of
learning” and this program provided a forum in which
she could do just that (KI4, 5/14/01). Wor ki ng on
integrating the field trip wth the curriculum
supplied a creative outlet for Karen.

Li nda’s Rol e

Linda, as the fifth grade representative teacher
fromthe elenentary school, perfornmed nmany of the sane
roles as Karen, but for the fifth grade. In the
pl anni ng neetings she would tell the rest of the group
about their science curriculum needs. She would
explain to us about any special situations with her
students, or how to nodify activities to best suit the
chil dren. She also provided information such as the
best days and tines for the fifth grade trips. She

hel ped create the curriculum sone, but not to the sane
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extent as Karen. She was very dedicated and
passi onate about the program but did not seemto have
as nmuch tinme to contribute to planning the curricul um
as Karen did.

However, in the classroom Linda spent a lot of
time focusing on the curriculum wth the students,
often tying in a learning garden she created wth the
field trip topics. Towards the end of the year she
expanded the programs reach even farther by bringing
in sonme of the collaborators and other nentors to help
learn with the students in the school garden. Thi s
type of ent husiasm and ener gy for creating
extraordinary, alternative learning activities is what
made Linda a great asset to the collaboration.

The Principal’s Role

The principal said that because all of these
people were investing in her children, she wanted to
i nvest back. She wanted her role to be as “a
facilitator and a supporter” (PI1l, 10/23/00). She
came to the first planning neeting and nentioned that
she wanted to cone on one of the field trips.
However, she never was able to conme on any of the

field trips. She stated that she would like to be
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conpletely involved, but she had too nany other
responsibilities. Even so, she was a very supportive
princi pal . She allotted teacher devel opnent tine for
the teachers to plan the collaboration for the year
(the very first pl anni ng nmeet i ng), and al so
continually encouraged the teachers to connect the
field trips with the curriculum She al so desi gnat ed
resources so the teachers and students could be
i nvol ved. Furthernore, she passed information about
the programon to the school board.

Catherine’'s Role

As a retired teacher from the elenentary school,
Cat herine played an inportant role linking the schoo
with the rest of the collaboration. Because she had
brought her previous students to River Vista on field
trips, she really believed in the program and wanted
to help nmake it successful. She helped in any way she
could, from nentoring during the field trips, to
phot ocopying the curriculum to providing helpful
information for the trainings based on her experiences
as a formal teacher of students in that school. Karen
and Linda especially valued her added input about how

to structure the field trips and about what the
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students could handle. Karen pinpointed why Catherine
was val uable to the coll aboration,

Catherine's distance is good too. The fact that
she is both a teacher and a retired teacher is
really quite good. She is not too close to the
pi cture anynore, but she knows what the picture
is. That is really good (KI3, 4/4/01).

Catherine felt that her nobst significant role was
to connect the admnistration with the program and get
their support for it. She expl ained,

| feel like my role has been to be a |iaison

bet ween here and the school .to talk to the
princi pal or check with teachers on various
things or the central admnistration |ike the
adopt - a-school program | just feel like I like
to serve in that capacity...

| talked with [the person] who is in charge of
community relations for [the school district]
about getting adopt-a-school forns and getting
everyone who has contributed all of this tine
sone recognition fromthe district. | have
talked wth [the principal] at length | ast summer
to get this series of field trips approved as an
official part of the science curriculum She in
turn talked to the elenmentary curriculumdirector
and got it approved. | think just getting

of ficial approval and just making sure that we
coul d have things |like buses and the tine
allotted for 3 field trips (C 2, 5/23/01).

During the school year, she continually talked to the
princi pal and gave her updates on the field trips and

how the teachers were working with the curriculum
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She also wote up a sunmary of the collaboration’ s
activities for the district newsletter.

Catherine’'s role in linking the school with the
col | aboration was vital, because it created crucial
support from the adm nistration. It helped that she
was a retired teacher from the school, because she
knew who to talk to and the best way to go about it.
This was a role that probably could have been done by
one of the representative teachers, but they did not
have as nmuch time to do such tasks in their already
over burdened schedul es.

The O her Teachers’ Rol es

In the beginning, the other, non-representative

teachers did not play a large role in the
col | abor ati on. They mainly received the curriculum
and ot her information from their representative

teacher Karen or Linda, presented the curriculum to
the students, and then went on the field trips wth
their students. All of the fourth and fifth grade
teachers cane to the very first informational neeting,
but only the representative teachers, Karen and Linda,
cane to the other planning neetings. For the nost

part, the other fourth and fifth grade teachers
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appreci ated having a representative teacher and |iked
not having a major role in the coll aboration. Sam a
fourth grade teacher explained the inportance of
having a representative teacher:

Her being the liaison for you guys is very

valuable for nme. | can express “this is what was
good, this is what was bad.” W did that. Al

of the 4'" grade teachers got together. ..l like
having it with a representative. It kind of

frees us up to do other things, and yet still
have a voice (SI1, 12/8/00).

When asked if he would like to cone to one of the
field trip training days to learn nore of the content
of the trips, Sam stated that he would rather have
t hat i nformation di ssem nat ed t hr ough hi s
representative, Karen

As the collaboration progressed, nost of the
teachers played a bigger role in creating a successful
field trip experience for their students. Many of the
teachers began to create curriculum that coincided
wth the field trips and presented nore of the
curriculum that was provided for them Wil e the
teachers seened to increasingly gain ownership in the
program and they al | valued the field trip

experiences, they were happy to have a representative
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teacher do nost of the planning rather than add to

their already overburdened schedul es.

Formal Educat ors-University Scientists

Jane’s Rol e

Wth a background and interest in science, one
significant way in which the scientists hel ped shape
the field trips was through aiding in the devel opnent
of the science content and participation in its
di ssem nation. This role was denonstrated in the many
tasks that the scientists chose to undertake. Jane, a
very energetic and enthusiastic participator in the
col | abor ati on, assumned many di fferent
responsibilities.

The major way in which the scientists relayed
science content to the students was through what we
called the *“dog and pony shows.” These were
presentations that the two scientists gave to each
class before every field trip. The objective of these
presentations was to “prepare the kids to recognize
and feel and enjoy and observe what they are going to

see at River Vista” (JlI4, 5/22/01). In addition to
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the classroom curriculum that helped prepare the
students for the trips, these presentations were pre-
| essons designed to get the students acquainted wth
and excited about what they were going to |learn on the
upcoming field trip. The scientists wused this
classroom tine to introduce the science concepts that
the students would encounter during the field trinp.
Jane created nost of the visuals and other |[|earning
tools for these “dog and pony shows” and then
presented the content with Elissa.

In addition, Jane helped create nmuch of the
cl assroom curriculum and many field trip activities.
She was especially involved in the construction of the
last field trip's activities because it covered soil
life, her research specialty. During the nentor
training days, she helped prepare the volunteers by
giving them mni-lessons and other content resources
to learn from

Jane pl ayed an or gani zer role in t he
col l aboration by keeping all of the volunteers
i nformed about neetings and field trips. Mreover, by
the end of the year, Jane started to take nore of a

| eadership role during the field trip days. M chael
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noticed, “Jane was nuch better at being able to just
get on the bus and tell them where to go” (M4,
5/ 21/ 00) . Because she becane nore famliar and
confortable with the routine, she was able to help
orchestrate the field trip days when M chael needed
hel p.

Elissa’s Role

As with Jane, Elissa also provided input about
science content and helped in the creation of the
| earning materials. Her main goal for the science
content was to “keep out things that aren't really
accurately being portrayed.and try to nmake them a
little bit nore accurate or valid (E'1, 1/27/01).
El i ssa was nore adamant about keeping the content at a
hi gher level than Jane was, and this was one of the
nost significant ways in which Elissa influenced the
col | aboration and resulting education experience.

During the creation of the dog and pony shows,
Elissa was nost responsible for organizing the
present ati on. As Jane said, “she's done a lot nore
teaching, so she has got nuch nore of the forma
layout in her head” (JI2, 12/13/00). “She has an

ability to plot a sequence of what we are going to
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teach.to flow and what we need to cover” (JI4,
5/ 22/ 01). Because she had nore experience in
organizing simlar presentations in an effective
manner, she took on this responsibility.

In addition, Elissa was responsible for getting
many of her students at the community college invol ved
with the program She offered them class credit for

mentoring during the field trips.

| nformal Educators

M chael 's Rol e

M chael was our main contact person at the site.
An inportant role that Mchael played during the
pl anni ng phases of the field trips is that he would
tell the group what was feasible to do out in the
field. He shaped the field trip curriculum by
suggesting alternate ways of doing activities that
woul d be nost effective given the nature of the site
and the nunber of students that would be out on the
trails. For instance, on the last field trip we had
decided it would be good for the students to have a
study plot in the forest. But when M chael went out

to the predetermned area for the plot, he realized
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that it was not going to work because it was too
overgrown and the students would have to tranple over
a lot of vegetation to reach the plot. So, he decided
to create study plots along the trail. The students
still got the experience of evaluating the study plot,
but in a safer, nore efficient manner.

In addition, because of his knowl edge of the
field trip location, Mchael handled nost of the
| ogi stical work on site that needed to be done before
and on the field trip days. He nmowed the trails and
made sure the buses could get wherever they were
supposed to get. On the day of the field trips he
assigned nentors to each group of students and pl anned
out the route we would take and make sure everything
went snoot hly. Everyone was happy that Mchael did
this because he was good at it. As Jane said, “W get

there and M chael knows how to organi ze the groups and

say who is going to do what. He just seens to know
how to do that. It has worked every tinme” (JI3,
2/1/01). However, this was not a role that M chael

asked to do. He felt that everyone expected himto do
it, so he did. He explained,

It all sort of hits nme on the day that they cone.
It is very funny. Up until that day, Jane and
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Eli ssa and everything is being done and then they
get here and everyone just | ooks at ne .. How do
we do this now?” “Where do we go?” “Alright,
group 1 will go this way, and group 2..” That is
al ways very funny to ne. .But |I think the
expectation is that I amin charge when they get
her e.

| asked Mchael if he mnded having this role, and he
sai d,

| am very good at mnaking order out of chaos, so
it is arole that | amconfortable doing. |
don’t like doing it. But |I know | amgood at it,
so fine. And given just how much energy Jane
puts out and Elissa puts out and you put out
before..and the teachers..before getting here..ok,
can do this (M3, 2/2/01).

M chael s “organizer” role was not necessarily based
on his interests, but his expertise. It needed to be
done, and he was the best person for the job, so he
stepped up and helped. In a way we all co-constructed
his identity and role in the collaboration by the
expectations that we placed on him

In the collaboration there was no overarching
authority figure |leading the group. However, M chael
did act as a coordinator. Through the vast resources
of people he knew, he would bring people together to
work in the coll aboration. He said, “So ny role now,
| think, is to find people like you who want to do
this stuff and offer that opportunity and then step
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back and let it be your thing. And provide support,
but not control” (M1, 10/24/00). He would work on
getting enough volunteers and would help Jane prepare
and educate them before each field trip. He would
then suggest to the volunteers, based on their
individual interests and abilities, how they could
help some of the core collaborators prepare for the
field trips. For exanple, one of the wuniversity
student volunteers was an artist. So he told her to
help Jane if she was going to do sone kind of
educational illustration for the dog and pony shows.
Moreover, during the planning neetings M chael

woul d often act as a nediator and help keep everyone

on task. Everyone appreciated the fact that he kept
the neetings as efficient as possible. Kar en
commented, “It was nice to have him keep us on track

in the neeting, to keep us on the ball” (KI3, 4/4/01).
| think Mchael had this role because of a seemngly
innate ability to work well w th groups.

An additional duty that Mchael had in the
col | aboration was dealing with the nobney issues. Not
many financial resources were required for these field

trips because everyone volunteered their tine. Thus,
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nmoney was not really a huge issue. The school paid
for the buses to and from the site as well as paper
for the curriculum notebooks. However, there were a
few supplies that were needed for the field trips.
The site had received a grant from which sone noney
was allotted for the education program and it was

M chael s job as site coordinator to use it.

Getting noney out of our grant is a conplicated
process. Sone of that | don’t think has been
heard. | try to teach everybody just how
frustrating that is. Yes, we have noney for this
program but that doesn’t nean | can just spend
it at my whim | have all this paper work (M 4,
5/21/01).

These roles that M chael played were unchanging
t hroughout the coll aborative year. He was good at
them and no one else felt they had the know edge and
background to fulfill these duties.

Mentors' Rol es

The nentors helped guide the students on the
field trips and also provided occasional content
information for the curriculum The role that each
i ndi vidual nentor played varied from field trip to
field trip based on the topic of the trip. For
i nstance, sone nentors were avid bird watchers and

provided nore input on the bird field trip. One
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mentor that was a botanist created nuch of the

cl assroom curriculum for the plant and soil life field
trinp. The nmentors contributed what they knew best,
and then were at the trainings to fill in the gaps.

The nmentors were invited to the followup

nmeet i ngs. Not all of the nentors cane to these
nmeet i ngs, but those that di d, often  provided
suggestions on inproving the field trips. Because

they witnessed how the different groups of students
responded to the field trip activities, their input
was vital to making changes in how we structured the
trips.

Rel ating on a personal level wth the students
during the field trips was a constant role that each
of the nentors perforned. Many of the nentors
remarked how they <created relationships wth the
students that grew throughout the vyear. These
personal relationships with nmentors helped bring the
field trips to life. Their enthusiasm and know edge

energi zed and infornmed the students.
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Educati on Resear cher

My Rol e

One of ny main notivations for wanting to
participate in the collaboration was to encourage the
use of field trips as an integral part of the fornmal
school curriculum Because of ny educational research
background and firm belief that pre- and post-
activities surrounding field trips <can nmake an
ef fective educational experience, | was excited to
enter a collaboration that was eager to try this.
Oiginally, the scientists did not have specific
know edge of the virtues of integrating the field
trips in the curriculum So, one of ny roles becane
to help others understand sonme of the crucial points
in informal science education research. Jane
expl ai ned how ny description of what the research says
pi qued her interest in the field trips.

To be honest, it was your points of view, your

i nput .l would have always volunteered, but...it
is a challenge to try to coordinate their
curriculum the [objectives], the place-based
out doors hands-on site.that is a challenge and
that is exciting ...l didn’'t understand. You
were the one that really put a context to field
days that was intriguing to nme (JI1, 10/23/00).
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The teachers seened to know that integrating field
trips into the curriculum was beneficial, but were not
doing a lot of it. | initiated the curriculum
devel opnent associated wth the field trips. For the
first field trip, the scientists and nyself created
nmost of the curriculum wth sone input from the
t eachers. But then, after the first field trip, the
teachers developed nore and nore of their own
activities. Perhaps this was because they saw the
difference in having the preparation.

Another role that | ended up playing was that of
a coordinator. Oiginally, | had not expected to take
on such a role, but in a way it nade sense. I was
always the one with the npbst and l|atest information
because in addition to all of the neetings, | also saw
everyone for interviews and other research activities.
| wanted to have all of the information and see all of
the email correspondences for research purposes.
Thus, | becane the one responsible for setting up
nmeeting dates, and when anyone had a question about
sonething, | was usually the one they would ask. I
was described as, “the central hub that we all went to

when we weren't sure what else was going on” (ElZ2,
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5/ 22/ 01). For communi cation between neetings, we
mai nly used t he emai | [ist of t he primry
col | abor at ors. However, it would not be unusual for
instance if Jane said, “Wen you see the teachers,
tell them this.” | facilitated communi cation because
| nost frequently saw all of the coll aborators.

My role as a researcher was subordinate to ny

other roles in the collaboration. Nevert hel ess, the
research did play an inportant part in the
col | abor ati on. After each of the field trips,

anal yzed the students’ work and the general |evel of
preparation that each class received and reported this
back to the rest of the collaboration after each field
trip. W then used this information to assess what
the students had learned and to make changes in the
curriculumor to figure out where we m ght be | acking.
When discussing this process, Karen stated, “It helps
me. Qur field trips are really getting better because
we are learning” (KI2, 12/14/00). M chael al so
menti oned how the evaluation of the students’ work
hel ped the other teachers feel that this was a valid
educati onal program

Doi ng this kind of eval uation.what the students
are getting out of it.The feedback fromthat has
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helped a ot in terns of the collaboration,
because it has hel ped the teachers buy in nore to
the program (M4, 5/21/01).

In addition, after each interview or planning
meeting, | gave the collaborators a copy of their
transcripts to | ook over. Surprisingly, this had a
beneficial effect other than just to double check ny
transcri ption. If a person was unable to cone to a
meeting, the transcription proved a valuable way to
catch up on what was discussed. Furt hernore, sone of
the participants gained a better wunderstanding of
t henmsel ves and the other collaborators by reading
through the neeting transcriptions again. For
i nstance, Karen said that reading over the transcripts
“i's making nme renmenber how | used to be, it is nmaking
me see how | have changed, it is also helping ne to
assim | ate what other people have to say and how | can
bring that into this” (KI4, 5/14/01). Al though at one
of the neetings she felt frustrated that no one seened
to hear her when she talked about her students’
speci al needs, when she l|later read over the transcript
and she realized that actually ®“it was really
consi dered.” She said, “it was really inplenented

That was so nice, that that was heard” (KI3, 4/4/01).
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Readi ng over the transcript helped her understand the
other collaborators’ viewpoints and intentions a
little better. Catherine nentioned this benefit also,
she said it helped her “review how everybody 1is
thinking and what the key issues are that everybody
stressed” (Cl2, 5/23/01).

In sunmary, each of us played nultiple roles in
the coll aboration. Because the roles were not
dictated from the beginning, there was sone question
at first of who was doing what. Fortunately,
everything got done for the first field trip. By the
second field trip, the roles of each of the
participants were nore stable. There was no
overarching authority figure in the group, but several
of us took |leadership roles in different areas at
different tines. The roles were never set in stone
and did vary sone depending on interests or individual
time limtations. However, we had a good idea of who
was going to take care of particular tasks, and we
| ear ned to trust t hat ever yt hi ng woul d be
acconpl i shed. Because each of us was dedicated to the
field trip program soneone would always volunteer if

sonmet hing needed to get done. Al t hough this may not
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al ways be the case for other collaborative groups, our
group of collaborators seened to help each other and
even nodify our roles in order to acconplish tasks

when necessary.

Shar ed Vi si on

In general, the main goal of the collaboration
was to create a beneficial educational experience for
t he students. This vague main goal was shared by al
of the participants at the start of the coll aboration.
However, the collaborators’ original visions of what a
“benefi ci al educat i onal experience” | ooks ke
differed to sone degree, as did our visions of how to
achieve this goal. These differences were related to
the participants’ definitions of successful field trip

experiences and their definitions of |earning.
The Col | aborators’ Oiginal Visions

I examined the field trip qualities t he
col |l aborators nost valued by directly asking each
participant what their definition of a successful
field trip was, as well as through other coments and
actions. There are <certain characteristics of a

successful field trip that all (or nearly all) the
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col | aborators agreed upon. These responses consi sted
of both the qualities of the actual field trip
structure and the characteristics of the student
out cones.

Field trip structure:

Low student to nentor ratios
Corresponds with the classroom curricul um
Flexibility during the field trip
St udent out cones:
Excitement for the students
Experience the environnment
Learn the content

Al though the collaborators did agree on these
characteristics of successful field trips, sone of our
other areas of focus for developing the field trips
di ffered. These differences were minly due to
di verse backgrounds and experiences and distinct ideas
about what forns | earning should take.

M chael , t he i nf or mal educat or, consi dered
himsel f the “loosest” when it cones to the definition
of education and what “counts” as learning (M3,
2/2/01). He stated that he does not “have a fixed

imge of what counts as education in this program
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beyond getting the Kkids outside and getting them
engaged” (M3, 2/2/01). He added, “I do not have huge
goals for science for these kids. | want themto cone
away wth an exci t ement for observation and
engagenent . All of those are the foundation of what
would rnmeke sonmeone want to do science” (M 2,
12/ 14/ 00). He felt that nuch of the tension found
within the programlies in the participants’ different
definitions of teaching science. “Teach them
Science.with the big S or to have science as a part of
an experience that they have” (M2, 12/14/00). 1In the
first planning neeting he nentioned that he prefers
“to gather experiences rather than facts” (PM,
10/ 24/ 00).

In making the field trips successful, the factors
t hat he seened nobst concerned about had to do with the
site and the logistics of the trip. These incl uded
safety, low student to nentor ratios, and place-based
appreciation of the site. He also enphasized the
virtues of nentoring, which was one of his nost
i nportant personal goals for the program Thi s

involved |learning from each other and creating social
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bonds between all involved, including the students,
teachers, and nmentors.

The teachers appeared to have their mnds on all
aspects of the field trips. Due to their past
experience wth field trips, they were especially
concerned with the logistics of the trip. Al so, the
teachers seened to be the nobst worried about making
the learning experience relevant to the students’
lives and backgrounds. Mst of the teachers desired a
| earni ng experience t hat met their district
obj ecti ves. However, sonme of the teachers did not
seem to have learning as a main goal for the field
trip.

The scientists were not originally as concerned
about the role of logistics in a successful field
trip, and were minly worried about affective and
educational goals of the trip. However, they soon
realized t he i nportance of havi ng al | t he
organi zational issues to be in order. Jane and Elissa
had sonewhat differing views on learning, largely due
to the fact that they both learned in different ways.
They both |ook at science and nature in a holistic

manner, but Elissa finds it easi est to store
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information in her mnd by namng and categorizing
organisns. It is not as vital for Jane to have a nane
for an organi sm By the end of the school year, Jane
began to believe there were many different ways of
| ear ni ng. She nentioned that she canme to this
under st andi ng by watching sonme of the teachers. She
states, “Linda rewards whatever and however they [the
students] are relating.So |I try to enulate her” (Jl4,
5/22/01). This realization also helped her relate to
the other nmenbers of the coll aboration. She realized
that sone of +the different 1ideas about what the
educational field trips should look |ike were due to
each of our own different ways of |earning. Jane
began to nor e clearly under st and t he ot her
col | aborators’ Vi ewpoi nt s by gai ni ng a better
under st andi ng of what kind of |earners they were.

M/ main goal was to nake the field trips flow
wth the classroom curriculum This is due to ny
reading of educational research that professes the
virtues of having connected and continuous | earning
experiences. | believe that |earning can take many
forms, sonme of which cannot be adequately expressed

with content-focused tests. To me, sone of the nobst
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I npor t ant learning is an affective increase 1in
interest and appreciation for science. So, | wanted
to focus on making the learning interesting and
relevant for the children. However, | did worry about
the field trip objectives tying into district science
obj ectives only because | knew the pressure the schoo
was under not to “waste tine.” | did not originally
pl ace as much enphasis on the logistics of the field
trips. This was probably because | had never had to
coordi nate hundreds of students and many nentors on
field trips before.

So even though each of wus had a different

enphasis in mnd for the field trips, we all agreed

that it should provide a beneficial educationa
experience for the students. As Jane said, “l think
we are all on the same page. | think we probably have

different nechanisns for getting where we want to go,
but that only enriches the soup” (JI2, 12/13/00). The
col | aborators’ di fferent priorities pl ayed a
significant role in the negotiation and devel opnent of
t he shared vi sion. The following is a description of
how the participants cane to better understand and

share a nmore unified vision of how the educational
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experiences should be structured as well as how the
col | aboration could best function to acconplish this

t ask.

Devel opnent of the Educational Experiences and
Qur Shared Vi sion

Field Trip Organi zation and Logi stics

There was not nuch controversy over the genera
field trip topics. The field trip topics were chosen
at the beginning of the school year based on the
col l aboration’s resources and goals. The chosen
topics for the field trips were as foll ows:

1°t field trip (fall): water and aquatic insects

2" field trip (winter): birds

34 field trip (spring): plants and soi
These topics were chosen by the group for several
reasons. First of all, they are the nost | ogical
topics for the site based on the avail abl e ecol ogica
resour ces. In addition, the teachers suggested a few
of their science objectives such as ecosystens, water
quality, and deconposition, which coincided with these
resources and helped create the field trip topics.
Qur “people resources” in the group also hel ped shape
the topic selection. Because of the many vol unteers
that were avid birders, it was advantageous to have a
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bird field trip. Additionally, Elissa had an interest
and background in insects, which is largely why we had
a slight insect focus during the aquatic life field
trip. And Jane has a research background and passion
for soil Ilife, which was extrenely useful for the
third field trip.

The order in which these topics were covered
during the field trips was largely determ ned by what
was best available at the site at specific tinmes. For
i nstance, we wanted to present an overview of the site
during the first field trip, which easily flowed wth
the water ecosystens topic since we visited the ponds,
the river, and the greenhouse. The bird field trip
was best during the wnter when nost birds were
mgrating to the site, and the plants were nost
accessi bl e during the spring.

One point of contention occurred when we failed
to strictly keep on topic during the first field trinp.
Al though the official topic was water and aquatic
i nsects, the students did visit the birding shelter at
the pond and | ooked at birds during the trip. One of
M chael’s goals for this field trip was to give the

students an overview of +the site, which included
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inportant places such as the birding shelter. The
scientists did not object to including other topics
because one of their goal s was to show
i nterconnections anong the organisns. |  was not
particularly worried about nmaking a stop to the
birding shelter or even discussing the birds which the
students obviously were l|ooking at while we were
presenting the ponds. Research in informal education
states that an environnentally new place creates a
“novelty effect” which directs students’ attention
toward the environnment and away from structured
|l earning activities (Falk, et al., 1978). Becom ng

geographically famliar with the site was inportant

for the students’ future |[earning. However the
teachers did not like how we drifted from the agreed
upon topic. Sam one of the fourth grade teachers,

expl ai ned why this worried him

One of the huge parts that the kids | oved about
this was the 15 mnutes at the bird shelter. But
that is a whole other field trip. And they m ght
becone..and | don’t know because | haven’'t been
with themyet.they m ght becone a little bored on
the next field trip and say ‘we have al ready done
birds.” Even though it was only 15 m nutes. So
maybe just to keep it totally separate, that way
it can | eave themwanting nore (SI1, 12/8/00).
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Karen reiterated how inportant it was to keep her
students’ interest peaked.

Wien we did the birds that tinme, we hadn’'t
studied that yet. It was like revealing a
secret. | didn't want themto know the prize
yet. You save those, they are precious (KI4,
5/ 14/01).

The teachers were especially concerned about keeping
the students’ interest |evel high, because they had
never taken a series of several field trips to the
sane pl ace. Fortunately, the teachers reported that
their students were still very interested on the bird
field trip despite having gone to the birding shelter
on the first trip.

After the teachers communicated their concern
about straying off topic during the field trips, the
rest of the collaborators had a better understanding
of why it was inportant to stay on one topic. So, on
the second field trip we tried to stick to the thene.
However, some other organisns were discussed during
t he field trip, but only as bei ng in
interrelationships with birds (the field trip topic).
Everyone was happy with this field trip and thought it

was successful .
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On the third field trip, the discussions did
drift a little nore to insects than had been pl anned,
even though the official field trip topic was plants.
Because it was springtine, the insects were abundant
and the students were all very interested in them
The teachers did not mnd that we strayed off topic
this tinme though. Karen expl ai ned why she believed it
was appropriate to stray off topic during the |ast
field trip.

W were ready to integrate nore at the end.

felt confortable with that because it was our
last trip of the year. And when we did go off
track we were really back-tracking to what we

al ready knew. We weren’t going to sonething that
was comng up... This tinme, when we strayed we
went to insects, which we had al ready studi ed.

We noted the rel ationships, the birds, soil life
and plants as nore of interrelationships. W had
touched on all of that, but nowit was just
gelling. So it was just taking it a step

forward, it wasn’'t conpletely foreign. So I I|ike
that, particularly for the last field trip (KI4,
5/14/01).

The teachers becane confortable wth the students
maki ng connections between organisns and between
topics we had already discussed. Perhaps in future
years, we need to stop at the birding shelter and | ook
at the ponds during the first field trip, but not

di scuss the birds in any detail. That would hel p ease

148



the teachers’ concerns during the first field trip. |
do not know that we all cane to a totally shared
vision of how the field trip topics should be
organi zed. W all still have our own perspectives and
interests in how the topics are discussed. However ,
t hrough conmuni cati on and an increase in understanding
of the teachers’ perspectives, in the end, we had nore
of a shared vision of how to approach the topics. W
found a way to incorporate everyone' s ideas and make
everyone happy.

Another initial point of contention had to do
with finding the right |evel of structure and
organi zation for effective field trips. The first
field trip was very structured. The students had many
stations that they had to get to at certain tines, and
the stations were often very far apart. M chael was
the one that originally laid out the plans for the
day, which was surprising because of the comments that
he had nmade about field trips during our first

i ntervi ew. He st at ed,

| probably should have said this about the field
trips in the beginning, what | nost |ike about
the field trips for these kids is giving them
space. It is hard to have an unsuccessful field
trip to River Vista. |If you just |eave the kids
al one, just guide themthrough so that they don’t
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hurt thenselves, |let them observe, that is a huge
success. .l want to build on that basic
experience. Gve themtine outside, give them
unstructured time. O nmake the structures |oose
enough that they don't feel |like they are being
forced to do what the adults want themto do.

Let themclaimthis place as their place (M1,
10/ 24/ 00) .

Despite these views, Mchael created several stations
for the students to visit so that they could get
acquainted wth the site and so that they would not
get too crowded together. He knew that it would be a
ot of walking, but thought it would be necessary
since there were so nmany students com ng on each day.
In the planning neeting he pointed the route out on
the map and said, “this would be wal king, this would
be trekking. People |ike you, team |eaders have got
to just keep on, keep on noving” (PML, 10/24/00). At
that tinme Elissa replied, “Yeah, but they are supposed
to be looking at stuff, aren't they?” (E  PM,
10/ 24/ 00) . She was worried that the students would
not have enough tinme to stop and | ook at things. The
scientists were interested in the students having tine
to look at many aquatic insects in the greenhouse.
The cl assroom teachers and | did not really express an

opinion at this time as to how to structure the field
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trips. Real |y, none of us knew exactly what would
wor K.

After the first field trip experience, there
seened to be a general feeling anong the coll aborators
that the field trips should not be so highly
structured. The teachers thought that the students
were too pressured for tine. Karen comented, “We
were rushed.lt was too nuch and too fast and not as
exploratory.self-initiated expl oratory” (KI 4,
5/14/01). Al of the nmentors were exhausted after the
field trip also. |In agreenent, M chael stated,

One of the things that | saw fromthis visit is
that we don’'t need to launch themon a really

| ong hike. W can spend nore tinme just going
slowy.Ilt is a real challenge to get them spread
out on the site and noving in a sequence. Either
we need to get rid of the idea of stations so
that they can nove in different patterns, or
figure out a better way to get them spread on the
site (M2, 12/14/00).

So for the second field trip we devised a
scavenger hunt for the students to do, whi ch
elimnated the need for set stations. The students
were given nore freedom to spend tinme |ooking at
what ever they were interested in. Everyone agreed
that this field trip format was far superior to the

previ ous one. M chael explained,
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| think the structure of it was better..that they
did this scavenger hunt. | think that worked
much better than having stations that they go to.

.lLt engaged themin the learning. They weren’'t
just having to get fromone point to another and
t hen soneone tell them what was happeni ng. They
had things that they had to do. And it was kind
of a gane.to get those scavenger hunt things
together. It also was a little |ess structured
so that they could nove at their own pace. Al
they had to do was cone to the bird shelter at a
particular tinme. The rest of the tinme they just
wander ed.

.Kids that age need boundaries. So maybe that is
the distinction.boundaries versus structures.
think the kinds of activities that we have

devel oped for them are nore boundaries for their
experience as opposed to a structure. (M3,

2/ 2/01).

W all did cone to an agreenent on the nost
effective level of structure and organization for the
field trips. In this instance however, we did not
cone to an agreenent by considering everyone’'s
differing viewpoints and comng to a best conprom se
In this case, we all cane to a shared vision by tria
and error. Through experience, we all happened to
agree in the end that there was one clear best way to

do it, at least for these students in this context.
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Content Level of the Curricul um

The major divergence of opinions involved the
| evel of the content that was to be incorporated into
the field trips and surrounding classroom curricul a.
Everyone agreed that the students should Ilearn
sonething on the field trips, but the group nenbers of
the collaboration disagreed on what that sonething
shoul d be. In nost cases, the scientists tended to
push for higher content Ilevel than the teachers
t hought was suitable. The informal educator and |
were usually sonewhere in the mddle of the continuum

These conflicting ideas about the content |evel
were discussed sonewhat before the first field trip
but were largely gl ossed over. El i ssa nentioned that
she felt she was getting mxed signals from the
t eachers. She comented that in one instance they
would say that it “was great.it was fine” and then
|ater say, “it was too nuch” (EI1, 1/27/01). In the
begi nning, nost of the teachers’ suggestions about the
content level cane in the form of stories about how

| ow their students were, rather than direct conplaints
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about the content being too high. This was probably
out of politeness because the group was not as
confortable with each other at first.

Wiile the collaborators’ t houghts were not
originally openly stated to the rest of the group,
they did individually discuss their feelings with ne
in confidence, as the researcher. The teachers tended
to agree that the first field trip and surrounding
cl assroom curriculum were often too conplex for nost
of the students. Some of the teachers protested that
sone aspects were too “abstract for the kids” (R 1,
12/8/00), that we “tried to cover too nuch,” and that
the scientists “expected a little nore than they [the
students] were capable of” (LI2, 12/14/00). Most  of
the conplaints were about the inclusion of a taxonony
| esson and the scientific nanmes of the insects. At
first, the scientists suggested that they should
“chal l enge the ones that m ght be nost interested and
drag the others along” (JI1, 10/23/00). M chael
suggested that because they are university professors,
their expectations of what the students need to know
are higher. The scientists struggled over “how nuch

of the nenorization, how nuch of the jargon, how nuch
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of the vocabulary they [the students] need in order to
go out in the field and actually observe and be able
to understand what they are observing” (J12,
12/ 13/ 00). El i ssa enphasized that she did not want
“to assune for them [the students] that they cannot
| earn” (EI2, 5/22/01).

After the first field trip, the rest of us, wth
the exception of Elissa, did agree that the content
was too difficult for the students at tines. Eli ssa
coomented that the teachers’ expectations of the
children were too |ow She suggested that if the
teachers had reinforced the topics nore, then the
students would not have had so nuch difficulty wth
the subject matter. By the second and the third field
trips, the topic of content |evel was discussed at
| engt h. | suggested to Karen that we openly discuss
with the rest of the collaborators some of the ideas
she had relayed to nme during an interview about her
students’ needs. She stated, “I would actually
appreciate it if you shared ny comments about our
uni que needs/popul ation” (KE, 12/5/00). Thi s hel ped
open the dialogue about expectations related to the

content | evel.
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So, in the next neeting the teachers nore openly
expressed their perspectives on the content |evel. I n
support of their perspectives, M chael encouraged the
others, “Are you hearing these classroom teachers say
we need to keep it nore limted, we need to keep it
nore focused” (M3, 2/2/01). Appreci atively, Karen
noted, “M chael has always been extrenely respectful
to what it is like in the trenches in here” (KI3,
4/ 4/ 01) . Karen also valued the way that Jane paid
attention to what they were saying. She comment ed,
“she [Jane] actually kind of listens to ne, a lowy
school teacher.you know, saying what these kids are
like from this age group and this culture. And she

has been reinforcing and receptive and encouraging for

me to share suggestions and nmade ne feel like | was
not overstepping ny bounds. She made ne feel okay
about it (KI2, 12/14/00). In return, Jane appreciated

the fact that the teachers expressed their concerns.
She said that Karen especially had been “forthright in

sone of the things she has said, and that has been

really valuable to ne. She is outspoken. | think she
does it to be constructive, and | like that (JI3,
2/1/01). After the second planning neeting, Karen
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felt that "“everybody got heard” and that “we had nade
it [the curriculum better” (KI 3, 4/4/01).

After t hese di scussi ons, sone of t he
col | aborators’ viewpoints regarding content |evel did
begin to incorporate the ideas of the other
col | abor at or s. Jane was really trying to learn from
the teachers what was appropriate for the students.
She began to discuss topics wusing many different
met hods of teaching such as denonstrating wth words,
pi ctures, analogies, both visually and verbally. I n
addi ti on, al though they still did not want to
frustrate the students, the teachers did begin to
realize the inportance of having high expectations.
Sam nentioned that it was good for the students “to be
chall enged and realize there is nore out there to
learn” (SI2, 5/16/01). Sone of the teachers were
surprised to see what their students could |[earn.
This was the case for one exercise that required the
students to categorize different i nsects. Sam
expl ai ned,

| was worried ahead of tinme that it was going to
be too difficult for the students to be able to
di stingui sh between each one of the categories,
but it wasn't. So the kids actually put them
where t hey bel onged. | thought it was above the
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kids' level, but it turned out that it wasn't
(SI1, 12/8/00).

Through comuni cation and experience wth each
other in the collaboration, each of us |earned at
| east some of the virtues of the others’ perspectives.
Wiile these small, yet significant viewpoint changes
were made, the collaborators, especially the teachers
and t he scientists, still seened to possess
fundanmentally differing views regarding the |evel of
the content. The scientists still pushed for higher
| evel <content, while the teachers still maintained
that they did not want the curriculum to be too
chal | engi ng.

Despite the different opinions about content
levels, we found ways to integrate everyone' s ideas
into the field trip experiences and classroom
curriculum because we each had a basic know edge of
each other’s viewpoints. For exanple, for the second
field trip (birds), we had first decided to do a
“scavenger hunt” for specific birds on a list. Thi s
list was intended to give the students nore focus
during the trip, as the teachers requested. The
scientists suggested adding nore conplex itens to the

scavenger hunt list. These included certain behaviors
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and ecosystem relationships to look for, such as
mutualism parasitism and commensalisns. El i ssa
enphasized wusing the scientific ternms for these
i nteractions. She did not want us to be too limting

and assune that the students could not |Ilearn the

“bi ol ogy words.” At first, the rest of us were nore
rel uct ant about stressing the technical terms...
especially comensalism El i ssa suggested that the

words are not that technical and we adults just had a
phobia because we did not know what comensalism
meant. This was probably true.

In the end, during the dog and pony show the
scientists prepared the students for the field trip by
introducing these terms and witing the term and the
representation of the ternms using pluses and m nuses
on the board. For instance mutualism is a +/+
(meaning both organisns are benefited by the
interaction), parasitismis a +/- (one organisns is
benefited, one is harned), and comensalismis a +/0
(one organism is benefited, one is not affected).
Bot h t he t echni cal ternms and t he pl us/ m nus
representations were placed on the scavenger hunt

lists. Although the teachers thought that the content
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could be too high level, they agreed that the
scavenger hunt was good because it was flexible. | t
was set up in an open-ended manner, so that the

students had many options and could go as far as they

want ed. If they noticed a conplex relationship, then
that was great. If they sinply noticed a bird, then
they could just wite that down. The teachers

appreciated the fact that the scavenger hunt included
conplex and basic skills so that everyone could be
successful and everyone could be challenged wthout
bei ng overwhel ned. The scientists were happy that the
concepts and ecological terns were introduced.

Al though the resulting field trip curriculum did
not | ook exactly like what any of us had originally
envi sioned, we all agreed that final product benefited
the nost students possible. The field trip was
flexible enough to let the students be creative, but
gave just the right anount of focus. There were
conpl ex and nore basic concepts from which to select.
The students could either wite out their data or draw
it if they were nore inclined to do so. The scavenger
hunt did indeed prove to be successful. The students

were engaged and on task and often surprised the
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adults by what they had | earned. Everyone seened
pl eased with the end product. See Figure 1 for an
illustration of the conflict over the content |evel

and the outcomes that resulted fromthe coll aboration

Figure 1: Conflict Over the Content Level
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Oiginally, I was probably the one nost
interested in connecting the field trips to the
cl assroom curricul um Because of ny know edge of
education research, | have a firm belief that field

trips are nore neaningful and successful if they are
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an integral part of the curriculum Several studies
have shown that students will learn nore if they are
cognitively, psychologically, and affectively prepared
before the field trip and they receive followup
activities afterwards (e.g., Oion & Hofstein, 1994).

Fortunately, all of the primary participants in
the collaboration agreed that it was a good idea to
have pre- and post-field trip activities for the
cl assroom M chael, the informal educator, especially
stressed that we connect the field trips with the
cl assroom curricul um He had an understanding of the
pressures that the teachers were under to help the
students perform well on the standardi zed assessnent
tests. He said, “Tell us what you need to help you
get your kids through that” (M1, 10/24/00). He
enphasi zed that we need to,

make the field trip part of that process rather
than sonething that takes away tinme fromit. It
shouldn’t be just tinme out fromschool. It
shoul d be an enhancenent of what is going on in
the classroom (M1, 10/24/00).

To start wth, the scientists went into each
cl ass before each of the field trips to give a mni-
| esson (the dog and pony show) in which the they

reviewed concepts that would be discussed during the
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field trip and to let them know what to expect. \Wile
this did really help the students prepare for the
trip, it was not the sane as having the field trip as
a part of the classroom curriculum So, we decided to
put suggested curricular activities in a notebook for
all of the students.

We put forth great effort to nake the curricul um
useful for all the teachers. The collection of
cl assroom activities included science activities as
well as many |essons in the other subject areas. The
princi pal had explained to us that, “what has happened
traditionally is that the subjects that were tested on
the state accountability tests is what we put the nost
enphasi s on. You m ght do science every other week”
(P12, 5/31/01). Because the school, and thus the
teachers, put a lot of stress on the state tested
subj ects of mathematics and reading, we included many
| earning activities that were directed towards these
objectives while also covering the relevant science
content. For instance we would include reading
passages and questions that were about relevant
sci ence topics. W were hoping that by doing this,

the teachers would realize they did not have to take
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away too nmuch tinme to teach science, since they were
al ready under great pressure with the other subject
ar eas. This integration still appeared to Dbe
necessary even though Linda infornmed us that, “science
is going to be tested on the [state standardi zed test]
in two years. So now they are giving us perm ssion to
teach science again” (LPML, 10/24/00).

In addition, | also wote out all of the state
objectives that each activity net, whether it was in
sci ence, mathematics, reading, or another subject. In
hopes of gaining the teachers’ support and excitenent
for the program we provided these corresponding
standards in order to show the teachers that these
were academcally relevant activities. In the
planning neeting for the first field trip Linda
encouraged the idea of witing out the objectives,

That woul d be very hel pful for the teachers that
are not as enthusiastic about science..that would
be perfect. Then they can see..especially the two
new fifth grade teachers are very concerned about
going by the book. So that would be great for
the objectives to be there and they coul d see
(LPML, 10/24/00).

The list of corresponding state objectives was also
given to the principal in order to create support from

the adm ni strati on.
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For the first field trip curriculum both Linda
and Karen provided |essons for the notebooks. Li nda
suggested a mapping activity of the site, which |
hel ped create. And Karen provided a biologica
i ndicator key for a water quality activity. Catherine
al so suggested a food web activity. The scientists
and | developed the rest of +the activities and
background information. The scientists and | did much
of the work for the curriculum notebooks, because we
had the nost tine to work on them W did not mnd
doing this because we really wanted the field trips to
be part of the school curriculum Karen acknow edged
that the teachers knew they should integrate the field
trips into the curriculum but often could not or did

not .

You have done a | ot of legwork with the notebooks
that we probably would not do on our own. And it
is true that we know that field trips need to tie
in and be related. But you have been vital wth
actually providing us with those resources.with
actually making it happen. Teachers know the
tal k, they just don’'t necessarily wal k that wal k.
You helped us to do it and nade it easy to do

t hat .we just need nore help, we need nore
resources, and you have done that (KI4, 5/14/01).

Wth this in mnd, the scientists and | created the

cl assroom curriculum wth sone suggestions from the
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representative teachers, Linda and Karen. The two
representative teachers, approved the activities
before they were put into the notebook. However, the
other fourth and fifth grade teachers did not make any
suggestions (although they were welconme to do so), and
the notebooks full of activities were just given to
t hem Linda and Karen were to explain the curriculum
to these other teachers.

Despite the effort and thought that we put into
the curriculum for the first field trip, some of the

teachers, especially in the fifth grade, did very few

of the activities. The fourth grade teachers
presented several curricul ar activities in the
cl assroom each doing four or nore. However, two of

the fifth grade teachers did very few activities, and
two other fifth grade teachers who taught only
| anguage arts did none. Cat heri ne suggested these

expl anati ons,

They have to know that they are accountabl e and
maybe [the principal] had not talked to them
before about the fact that this is what she
expected themto teach. They could have just |et
science slide because so nuch pressure is on the
[ standardi zed test] subjects, and they didn't see
it as a way to address reading, and math, and
writing. Maybe sone are just unconfortable with
science and reluctant to teach it no matter how
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you present it to themor the tools that you give
them (Cl 2, 5/23/01).

One fifth grade teacher, Sally, who taught
science did not seem at first to view utilizing the
trips in the curriculumas a priority. For instance,
she was explaining to ne why she wanted the fifth
grade field trips to be on March 8 and 9 rather than
the planned February 22 and 23. She showed ne the
calendar and said that March 6 and 7 are their
practice-standardi zed tests and March 10 is spring
br eak. She said “the kids will really need a break
after the [practice tests] and they wll be wld
before spring break, so that is why those dates are
good for the trip” (Journal entry, 1/18/01). From
these comments, it seenmed to ne that at least this
teacher viewed field trips as a blowoff day rather

t han educational. | wote in ny journal,

This really disappointed me. | actually was a
little angry because so many people were putting
intheir time and effort to nake these field
trips educational and fitting it into the
curriculum (Journal entry, 1/18/01).

This sane teacher did few activities for the
first field trip and seenmed unhappy going into the
trinp. Sally and her partner teacher nade comments
that they did not know what was going on. It was
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obvious that we needed to do nore to educate,
encour age, and excite the teachers about the program

| believe that there was a lack of explicit
communi cati on between Linda and the rest of the fifth
grade teachers. Karen had nentioned that there were
“sonme team problens in the fifth grade this year

There are sonme personality conflicts, and different

styl es..t hat IS goi ng to have an I npact on
communi cati on” (KI 3, 4/ 4/ 01) . The | ack of
communi cation was indeed noticeable. For instance,

one of the fifth grade teachers did not even know that
there were reading and | anguage arts activities in the
notebook for the first field trip. Because Rachel
only taught |anguage arts and reading, she did not
even see a need to open the activities. Moreover, she
added, “I didn’'t even know what they were going to be
| earni ng about. So if I had known that | could have
maybe pull ed sonething in” (RI1, 12/8/00).

The communication in the fourth grade was nore
effective than in the fifth grade. For instance, Sam
mentioned that Karen “was great about comunicating”
and hel ped him by showing him how he could use the

not ebook (SI2, 5/16/01). He commented on how havi ng
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Karen as a representative 1in the collaboration
benefited him

Karen, being on ny grade |level, had nmuch nore
contact with it. And to be honest, when we were
given materials, that is one thing. But to have
sonebody who is actually been at neetings with
you made a huge difference. Because then | could
|l ook at it and say ‘I get it but which one should
| do first? How should | do this activity? Wy
am | doing this one?” And she was able to tie it
all in and get nme into it. Just having a

physi cal person there.l could walk 5 steps and
she is there. She has already been in the
meetings with you, and she knows why you chose
what you did. That was invaluable to nme. That
made nme, or inspired me to do the activities much
nmore so than if it had just been a sheet of

paper. So the fact that you guys included her
made a big difference for nme (SI1, 12/8/00).

Karen described the efforts that she went to in order
to make the other fourth grade teachers feel

confortable with the curriculum

| really, really try to take it and nmake them
feel like it is conpletely integrated into
exactly what they are already doing. Because |
know how t hey think. They think ‘oh no, this and
the TAAS.” So | have been the link. | feel
confortable with ny role. | have been able to do
that and soothe their anxieties and help them
accept sonething different and invest a little
effort (K4, 5/14/01).

So while having a grade |level representative
teacher in the collaboration was successful for at

| east sonme of the fourth grade teachers, it was not
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enough for sone of the other teachers to have a
representative. This was especially true when their
representative was not as communicative as she could
have been. They needed nore direct information and
ownership to buy into the program and really have
their heart into it. This made ne realize that you
cannot just inpose curriculum changes on to teachers
if they do not buy into it. You have to involve them
and educate them They have to understand why it is
inportant or they will just do whatever they want (or
what ever i s easier).

W made it a goal to help notivate the other
teachers to get nore involved with the second field
trip. We used the scientists’ presentations as a way
to encourage the teachers to work with the curricul um

Jane suggest ed,

| don’t see how they [the teachers] want any nore
t han they have to do, because they have to do so
much. So we have got to make it not sonething on
top of everything else.lf they would give that
time that we cone and do the presentation, just
that time alone, if we are good we ought to be
able to get them hooked so that they then use the
materials (JI2, 12/13/00).

Addi tionally, Catherine nmade sure that t he

princi pal hel ped encourage the teachers. She said,
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| was concerned because at the first field trip
it seenmed |like sone teachers had not prepared
their students..So | did talk to [the principal]
about that concern because so nuch work had gone
into all of the pre- and post-activities and
field trips here that | wanted the kids to get
the full benefit. So she said she would take it
upon herself to talk to the teachers and stress
that this was the science curriculum that this
was goi ng to be what they would inpl ement before
the February field trip (Cl2, 5/23/01).

Catherine did not do this to get any of the teachers
in trouble, because this would have really hurt our
rel ati onships with them W just wanted the teachers
to know that the principal supported the curricul um
Karen al so suggested, “The nore organi zed and the
nore prepared we are, the better. That is where the
teacher needs to not stress out” (KI2, 12/14/00). So
we gave ourselves nore tinme, and we Dbrought the
curriculum to the teachers earlier for the second
field trip because there were sone teachers who |iked
to plan nonths in advance. In addition, before the
second field trip, we tried to increase the anount of
communi cation with the other teachers and encouraged
their input nore. Once they becane nore know edgeabl e
about the program and of the -curriculum notebooks,
experienced the field trips, and becane nore famliar

wth R ver Vista, they seened to gain nore ownership
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in the program and started participating nore.
Furthernore, through an increase in comunication,
there was a greater understanding and respect between
the other teachers and the rest of the collaborators.
As Jane stated, “we all knew each other and knew a
little bit nore about each other and knew how each of
us worked. They knew us better, we knew them better”
(JI4, 5/22/01).

On the second field trip, one of the biggest
changes was seen in the teachers’ attitudes and
participation, especially Sally’s. Wth nuch nore
time before this field trip, Jane personally handed
each of the fifth grade teachers the bird curriculum
and a synopsis of the presentation the scientists were

going to give in class. They seened very appreciative

of this information and conmmunication. Sally said,
“good, this wll help nme plan” (Journal entry,
2/7/01). This comment was relieving because from her

previous comments it seenmed that she did not have any
interest in connecting the field trip wth the
curricul um Furthernore, Sally, who teaches science
and nmathematics in fifth grade, did nore pre- and

post-activities for this field trip than she did for
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the first one. Wen | visited the fifth grade
teachers to tell them what to expect on the field
trip, Sally nmentioned that the students had been
qui zzing each other on the birds (Journal entry,

2/ 19/ 01). She even gave ne a reading passage and
guestions that she had devel oped for the curricul um

This teacher, who nentioned that she had never done a
bird unit before, said she was, “looking forward to
it” and was “eager to get started” (Journal entry
1/30/01). This was an amazing transformation from
bei ng the *“unhappy” teacher fromthe first field trip.

As Karen said, perhaps Sally did know to integrate the
first field trip into the curriculum (and naybe even
wanted to), but just did not have the resources, tine,

or information about the program and field trips to do
so.

Even Rachel, who teaches |anguage arts in the
fifth grade, put nore effort into connecting the field
trip to the curriculum She made efforts to relate
the field trip to a book the class was reading.
Despite the changes that we made in comrunication, the
one fifth grade teacher that teaches all subject areas

to the gifted class still only had her students
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conplete a few of the pre- and post-activities.
However, the rest of the fifth grade teachers taught
much nore of the curricul um

The fourth grade also did nuch nore preparation
and followup for the second field trip. When |
visited, the fourth grade hall was covered in bird
pi ctures and stories. Al so, one of the teachers told
M chael that she wusually did not do nuch science
because she does not feel confortable with it, but she
is doing nuch nore science this year (Journal entry,
2/ 27/01). It is evident from comrents such as this
one that the planning and curriculumwas of help to at
| east sone of the teachers. Because the fourth grade
was about to take the witing portion of the state
standardi zed test, all of the classes did many of the
witing activities that were included in the
curricul um notebook for practice. For instance, one
of the teachers nentioned that her students wote a
narrative about ‘one day | woke up and | was a bird...
and said that, “it was one of the best witings that
t hey have ever done” (Journal entry, 2/19/01). The

students’ experiences wth birds through the field
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trip curriculummmde it easier for themto wite about

t hat topic.
You could really tell the difference that the
cl assroom preparation made. The students were nuch

nore interested and on task during these field trips.
Sone of the classes did bird reports before the field
trip, and during the trip the students would say, “I
wote about that bird” or “that was ny bird” and then
they would tell the rest of the group about that bird
(Journal entry, 2/26/01).

Despite the progress nade wth the classroom
curriculum between the first and second field trips
all of the classes did |ess preparation and foll ow up
in the classroom for the third field trip. Wen asked
about this, Linda said, “It was [the standardized
test]. It was all because of [the standardi zed test]
(L14, 5/21/01). Unfortunately, we had sonme scheduling
conflicts for the third field trip. The teachers
wanted to do it after the |ast standardi zed assessnent
tests were taken, but we needed to do the trips before
the local university schools got out because nany of
our volunteers were from the university. This forced

us to schedule the field trips only a couple of days
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after the elenmentary school assessnent tests. Wrried
about the students’ ability to concentrate on the
field trip so soon after the state assessnent test,
M chael asked the teachers in the planning neeting,
“But how will the kids be? WII this be an effective
experience? Just to do it is not really the point”
(MPMB, 4/5/01). Karen assured us that the students
would be in fine formfor the field trips.

The field trip did end up being an effective
experience for the students, but perhaps not as
effective as it could have been. The teachers did not
have nmuch time to prepare their students ahead of tine

for the field trips, because they were busy preparing

for the standardized tests. Al t hough we tried to
incorporate sonme mathematics activities in the
curriculumto aid in this preparation, still not nuch

of the curriculum was presented. There was too nuch
pressure on the assessnent test for the teachers to
spend energy on the field trip.

Anot her possible reason there was a disparity in
the anount of classroom activities done over the
course of the three field trips may be in part because

of the different ways that the curriculum was
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di ssem nated. For the first field trip, Catherine and
| made copies of the curriculum for all 225 students.
Because this was tine consum ng and costly, we decided
to allow the teachers to make copies for their own

cl asses of only the activities they were interested in

doi ng. However, this was |ess convenient for the
t eachers. In our last interview together, Sam
expl ai ned,

The pre-activities actually | think were better
at the first field trip. They weren’t quite as
wel | organized for the final trip. | think part
of that was just nore that you wanted the
teachers to have nore choice in what we wanted to
do. So we found sonme good stuff. | would just
say that because the activities weren't as
structured, we probably didn’t do as nany of

them For exanple, the whole packet was given to
us for the first one and we sinply gave those out
to each kid. But for the second one it was a
little bit less structured. And the third one
was just handed to us and we deci ded what to
Xerox. | don't know if that was for budgeting

i ssues or just to give us nore freedom W did
sone pre activities, we just did a little bit

| ess than we did on the first field trip.

Researcher: Because they were not run off?

Sam Yes, to be quite honest. |If they are

al ready done there for us it is a lot easier to
go ahead and say turn to page so and so as
opposed to making sure we have exactly what we
want ahead of tinme. It just facilitated the pre-
activities a lot nore on the first field trip
(Sl2, 5/16/01).

177



He added,

And | guess this is a little bit selfish.l am
sure that | am perfectly capable of nmaking

copi es..but having those done ahead of tine as it
was for field trip nunber one facilitated it a
ot nore and made it easier as a teacher. So if
that could be done for all three field trips,
think that would be great (SI2, 5/16/01).

It was interesting to find out that for at |east one
teacher, nerely having to nmake copies of sone parts of
the curriculum for students was a barrier to preparing
the students for the field trip. | am still not sure
if this was a display of a lack of notivation and
ownership in the field trip experiences, or sinply due
to a lack of tine.

Even though fewer activities were done in the
cl assroom when conpared to the second field trip, al
the classes still did sone activities before and after
the field trip. Furthernore, nore of the teachers and
mentors hel ped in devel oping the classroom curricul um
Li nda and Karen, as well as sonme of the other teachers
provi ded several activities for the curriculum The
teachers’ ownership and involvenent in the program
i ncreased throughout the year. As Karen stated after
the last field trip, “the teachers have becone nore

and nore enthusiastic about this partnership!” (KE,
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5/8/01). She added, “lI amvery, very pleased. | like
the way the teachers have gotten nore into it. They
have created nore on their own.added to it. Even sone
of the nore reluctant ones have” (KI4, 5/14/01).
Several of the nentors also helped to create the
classroomcurriculumfor the last field trip.

Because of inproved conmmunication and experience
with the collaboration, the other teachers’ notivation
and dedication towards the program increased, as did
their invol venrent and support, causing us to have nore
of a shared vision about the classroom curriculum
| ndeed, this dedication resulted in nore use and
contribution to the classroom curriculum However,
having the vision of a field trip integrated in the
classroom curriculum and a desire to achieve that
vision is not always enough. Tinme and other pressures
at the school such as standardi zed assessnent tests
limted how far we could get with that vision. See
Figure 2 for an illustration of the curriculum
chal l enges that the collaboration faced and a
depiction of the role <changes wthin the other

t eachers.
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Figure 2: O assroom Curricul um Chal | enges
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Was the Shared Vision Achi eved?

From the very first field trip, everyone in the
col | aboration agreed that we had achi eved our original
mai n  goal of creating a beneficial educat i onal
experience for the students. It corresponded wth our
broad definitions of a successful field trip. There
were |ow student to nentor ratios and the field trip
was incorporated into the classroom curriculum The

field trip was exciting for the students, and they did
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| earn about the environnent. Karen expl ai ned how even

this first field trip was successful for her students.

The aspects of the field trip such as the cl ose
ratio of attention and the things we are doing on
the field trip and the pre and the post.all of
that really adds to the learning. W have a | ot
of kinesthetic, untraditional style learners...In
my opinion, this collaboration and these trips
make nore of an inpact with these kinds of
kids..culturally, economcally different kinds of
ki ds who cone up agai nst nore environmnent al
problenms. | think this has nore of an inpact on
t hese ki ds because for whatever reason they tend
to have a different learning style. This is
perfect for that |learning style (Kl 4, 5/14/01).

Despite this acconplishment, none of us were
satisfied wwth the experiences just being successful
We believed that the experiences could be better, and
we wanted to maxim ze the utility of the vast array of
resources available. As seen in the previous exanples
of how we devel oped the educational experiences, our
individual visions for the field trips evolved over
the year while becoming nore simlar to one another.
As Jane explained, “the first one had a | ot nore rough
spots here and there. W were still figuring things
out too. As it went on, between the teachers getting
nore together and we were nore together, it got
better” (JI4, 5/22/01). Karen agreed that the field
trips have “just evol ved. They have grown and grown
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and grown” (KI4, 5/14/01). When asked what she
thought nmade the field trips inprove Karen replied,
“I't is just really refined and worked out and planned
here....W have so nmuch input and are |earning so nuch
from each other and previous experiences” (KlI4,
5/ 14/ 01).

Al though we probably did not each possess the
exact sanme idea of how to structure the field trip
experiences, our visions were much nore shared by the
end of the year. Despite our different priorities,
cultures, teaching and |earning styles, and pressures,
we did cone to a mddle ground. Sonetinmes it was
because of conprom se, and sonetinmes it was because we
were learning and creating sonmething better together.
A conbination of comunication and listening in order
to really understand others’ viewpoints hel ped nost in
synchroni zing our intentions. In addition, ownership
and dedication to nmake the field trips better and a
sense of community, which grew over tinme also
contributed to a nore shared vi sion.

Utimtely, to gain a conprehensive picture of
whet her or not the main goal of the shared vision was

achieved, it is necessary to take a closer |ook at the
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students’ experiences. The students’ experiences
during the field trips and wth the supporting
classroom curriculum were explored through their
schoolwork, their letters to the nentors, and the
teachers’ and nentors’ responses. For the students

the positive outcones of the program were displayed in
three major areas including cognitive, affective, and
soci al gai ns.

Cogni tive Gai ns

The students’ schoolwork and thank you letters to
the nmentors denonstrated substantial gains in science
content | earning. The |earning that occurred ranged
from sinple to nore conplex concepts. The nore
straightforward concepts included the names  of
or gani sns and general characteristics of t hese
or gani sns. For instance, on student recalled, “I
| earned that Northern Mockingbirds are grey but when
they fly they have white paches under their wngs.”
Moreover, Linda nentioned that she noticed that back
at the school “they are out in the gardens or out in
the playground finding bugs now. And they can tell if
they are beetles and they can name thent (LI4,

5/ 21/ 01) .
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Hi gher-1evel concepts that the students nentioned
included understanding the relationships between

organisns and adaptations of organisns to their

environment, as well as application of their new
knowl edge to their |Iives. For exanple, one student
remarked, “My nost favorite thing to see was the

tortise shell and it was cracked open by a predator

that ate it.” Linda commented about her students,

They have a know edge of creatures they never
knew before, or never could relate to before, or
that never nattered before. It is really funto
see now that they can see plants and the insects
on it, and they can see the relationship between
the plant and animal (LI4, 5/21/01).

In addition to what the students learned on the field
trips, Kar en stated t hat because of t he
col l aboration’s support, her own teaching in the
cl assroom was “getting away from the bottom of bl oonis
taxonony and nore to truly application and analysis
and synthesis (K4, 5/14/01).

Based on the students’ witings, the fourth grade
increased in cognitive gains from the first to the
second trip. The fifth grade conpleted fewer witing
sanples for the second field trip, so it was difficult
to conpare the students’ | earning. Both the fourth
and the fifth grades nmade reference to the nost
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interrel ationships and other conplex concepts in the
third field trip witings. This is probably, at |east
in part, due to the changes made with the curricular
content level, and nore notivated teachers as the
col | aboration progressed. In addition, the three
field trips visited the sane site, so we were able to

bui | d upon and connect the curricular content.

W were ready to integrate nore at the end...\W\
noted the rel ationships, the birds, soil life and
plants as nore of interrel ationships. W had
touched on all of that, but nowit was just
gelling. So it was just taking it a step forward
(KI4, 5/14/01).

Furthernore, the students becane nore aware of
science careers and science as a practice in general

Many of the students commented on how they wanted to

have jobs like the scientists that they net. One
student said, “Maybe sone day | wll be entonol ogist
i ke you”. Anot her student added, “The field trip

made nme feel excited because learning so many new

t hi ngs. | didn’t know that learning plants could be
so nmuch fun. | want to be a scientist when | grow
up.”

The students |earned certain science skills such
as observing, data recording, and how to use different
types of tools in science investigations. Several of
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the nentors noticed that the students’ observation and
data recording skills inproved over the year. El i ssa
noted that the students “seened to have nore of an
i dea of what they were supposed to be doing. By the
third trip they were looking for a place to wite
stuff down..Sonme of them even without the format, were
witing down | ocation and descri ptions” (El 2,
5/ 22/ 01). Jane added, “l think they were a lot nore
savvy about |ooking for things, having sonme concept of
what they were |looking at, and being able to identify
sone things..They were really finding nore stuff and
focused a little better” (JI4, 5/22/01). Because the
students were taught the skills needed to be
successful on the field trips, they were nuch nore
engaged. Linda expl ai ned,

And on the field trip we tal k about being
observant and there are certain skills and
processes that they need to be |ooking to fine
tune. And once we get into the field, they don't
have to even think about what they are supposed
to be doing.they are doing it because they are so
intoit (LI2, 12/14/00).

Affective Gains

Gains in the affective domain relate to enotions,
attitudes, appreciations, and values. Several studies

have reported significant affective gains by students
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that have taken field trips including increased
interests, attitudes, and notivations towards the
subj ect of science (Benz, 1962; Flexer & Borun, 1984,
Oion & Hofstein, 1991; Stronck, 1983). Simlar
out cones were denonstrated with these students.

The field trips were a val uabl e supplenent to the
cl assroom curricul um because they stinmulated an
interest in and generated enthusiasm for |earning
sci ence concepts. In fact, Linda said that her
students “want to do research after they cone back”
(Sl 4, 5/21/01). She said, “it is really fun to watch
because they really do get into it” (SI2, 12/14/00).
Jane noticed that the students seenmed to gain interest
over the course of the three field trips. After the
last field trip she noted, “these kids were really
nmore into finding things and | ooking at stuff on this
trip. | think they had a higher |evel of appreciation
and interest” (JI4, 5/22/01). The students’ interest

in future science learning was often displayed in

their witings. They would make comrents |ike, “the
next time we go | hope that I will be able to see ny
bird the Anerican kestrel.” In their letters to the

mentors, the students would sonetimes seek further
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information by asking questions such as, “I just want
to now if you will rite back and discrib what kind of
sound it makes when it is calling it mate.”

The students felt pride in their own |earning.
One student expressed her sentinents, “the field trip
made ne feel good about nyself because | was |earning
new stuff and [a nmentor] was calling ne a scientist.”
This gratification from |learning and increased
interest in science is inportant at the elenentary
school |evel, where the foundation is created for the
students’ evolving attitude toward the study of
sci ence. The developnent of a positive mnd-set
towards science is especially critical for these
students who are from backgrounds that are largely
underrepresented in science careers.

Furthernore, the students gained an appreciation
and respect for living organisns and the environnent.
They expressed a need to take care of the environnent

and its inhabitants and started to realize how |iving

organisnms are beneficial to humans. One student
wote, “lI have liked |ooking at things and watching
things and now | know how inportant plants, soil,
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water, and birds are to the world.” Anot her student

adds,

The field trip made ne feel appreciative for
[iving things outside. Because before when
didn’t know better | use to kill the insects.
But the field trip made ne realize how nmuch
insects help us in many di fferent ways.

Equally inportant is the fact that the students

had an enjoyable experience during the field trips.

W were all surprised and elated to read student
statenents such as “lI had one of the best days of ny
life.” Furthernore, the students created a positive

connection to the site. As the students becane nore
famliar wth the site through their repeat ed
experiences on the field trips, the nmentors noticed
nore pl ace-based ownership in the site. They enj oyed
visiting certain places that they Iliked and were
famliar wth. Jane recalled, “It was nice to hear
the kids say ‘this is where we saw redw ng bl ackbirds
last tinme’” (JI4, 5/22/01). Many of the students
mentioned having a favorite space at the site, and
nost of the students were eager to visit again. Linda
sai d,

They keep wanting to go back, which is quite
i npressive. There was never a conpl ai nt about
goi ng back like ‘oh, not again.” It was |like
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‘oh, what are we going to see this tine!” They
are very eager, and that is really amazing (LIA4,
5/ 21/01).

This outconme is vital, because when students
perceive a field trip as a fun experience they wll be
nore likely to participate in this type of |earning
activity later in life, when they are no longer in
school (Anerican Association of Mseuns, 1998). In
fact, sonme of the students made comments such as, “I
wish | coud come nexst year with ny famly” and “I
enjoy [the site] and maybe 1'Il cone in the summer.”

Soci al @i ns

Not only did the students make a connection to
the site and nature in general, they also fornmed bonds
with the nyriad of people involved with the program
Because of snmall group ratios and nmultiple visits to
the site, the students and the nentors forned strong
friendships in many cases. Both the students and the
mentors |earned each other’s nanes and anticipated
being in the same group during future trips. One

student in a letter to her nentors illustrates,

| want to thank you for guiding us around [the
site]. | have had a lot of fun with all four of
you because you hel ped ne nmake a vel crow pl ant
crown. [A nentor] told us about kill deer,

[ anot her nentor] told us about a poi senus plant,
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and [another nentor] helped ne catch a bug. It
was a fun day wwth all of you. | hope | get you
next tine.

Jane also noticed, “a lot of the kids recognize ne and
are confortable enough to cone up and say hello and
share sonething” (JI4, 5/22/01). The students enjoyed
sharing their learning experiences wth the nentors,
often nentioning it as their favorite part of the
field trip. One nentor, Beth, shared her experiences,

| had the sane group cone through every single
time. And that was excellent.that was incredible
| think because | knew their nanes, they knew ne,
t hey knew what we did, they knew the ganes, they
knew the places we liked to go together. | knew
about their famlies..and that hel ps make big
connections | think (BI2, 5/23/01).

The teachers also expressed the countless
advantages of the nultigenerational aspect of the
mentor popul ation, from the inspirational high school
and college students to the nurturing “grandnotherly

types with the Audubon.” Karen commented,

| can’t believe what [the students] say. They
are obviously very touched by how friendly the
vol unteers are.And for themto have one day with
a big person giving thema whole | ot of strokes
is just huge.it benefited and notivates themto
learn too (K4, 5/14/01)

I n addi ti on, t he students profited from

experiencing the field trips with their classnmates.
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Their menories of the trips were often connected to
t he experiences t hat t hey shar ed W th their
cl assmates. For instance, one student wote about how
she and a friend hunted for pecans during one of the
field trips. They also learned many things
vicariously by wtnessing their friends’ encounters
with the environnent. Several statenents were nmade in
the students’ witings such as, “[My friend] found a
feather next to the greenhouse.” The social aspect
with their peers helped nmake the field trips nmenorable
| earni ng events.

Although the three mjor areas of benefit
including cognitive, affective, and social gains can
be identified, they cannot be easily separated from
one anot her. The inpact that this field trip program
had on the students can best be understood by | ooking
at each student’s holistic experience. In their
letters, the students rarely referred to just a fact,

an enotion, or an interaction. Each field trip was an

entire experience for them Their experiences were
connected to people, information, enotions, and a
pl ace, all intertwined and reinforcing each other. A
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sanple of this effect is displayed in a student’s
post-field trip letter:

| learn that a lot of plants were nostly on the
ground of the Upper trale view and | |iked the
sow bugs or rolly pollys. | liked the way [a
mentor] told me how fun and he said | ama good
exspolre. | amand | love the way it felt and |
ki nda standed taller that day. | felt a |lot
proud of ne. | liked the way | found things.

This student connects some of the organisns that
he saw, I|earned about, and was interested in to
particular places at the site. The ability to
experience learning first-hand in the environment gave
a context to the information that he was |earning.
Al so, this student had a good |earning experience and
felt pride in his own |earning and observation skills
| argely because of a nentor’s positive comment. e
can only imagine the full extent of the effects this
sinple interaction wll possibly have on this
students’ notivations towards science and learning in
general. As seen in this exanple, the richness of the
field trip site and the personal interactions with the
wel | -trained nentors hel ped nake this a whol e | earning
experience, which allowed the students to gain not
just cognitively, but affectively, and socially as

wel | . It is difficult to say how long these positive
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effects Wil | | ast. However, W th conti nued
rei nforcenent (such as upcomng field trips to R ver
Vista), these experiences are likely to be solid
bui | di ng bl ocks for future successes in science.

Negati ve Qut cones

Al though nost of the outcones for the students
were positive, there were a few negative responses
mentioned in the students’ schoolwork and letters to
the nentors. Most of the students’ negative reactions
to the field trips involved environnmental disconforts.
Some of the students comented that the tenperature
outside was too hot or too cold. There were also
conpl ai nts about nobsquitoes, gnats, and other insects.
Because the site is the city' s biosolids processing
facility, there were comments about the field trip
being “stinky,” but the students seened to get used to
this after the first field trip. In addition, the
students conpl ained about being tired because there
was too much wal king during the field trip. After the
first field trip we reduced the anmount of wal ki ng, but
the students still protested about this aspect on all
three field trips. Despite these few negative

responses from the students, | believe that the nmain
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goal of creating a beneficial educational experience

was achi eved.

Benefits of the Coll aborators

In addition to the benefits the students
received, t he adul ts partici pating in t he
col l aboration acquired nany benefits. One of the
defining characteristics of a collaboration is that it
is nmutually beneficial to the participants (Wner &
Ray, 1994). \Wether or not the participants benefited
fromthe coll aboration helps explain their actions and
notivations throughout the year and has inplications
on the level of commtnment the individuals wll
exhibit in the future. Table 3 contains a brief

summary of the collaborators’ benefits.
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Formal Educat ors-El enentary Level

Al though all the classroom teachers that were
i ntervi ened reported benefits due to t he
col | abor ati on, the teachers that nost directly

participated in the coll aboration benefited nost.

Al | of the teachers gained science content
know edge, often during the field trips right along
with the students. Karen describes one of her
| earni ng nonents during the third field trip.

| was really proud of nyself because |I knew sone
t hi ngs, because you had prepared ne. |

recogni zed lanb’s quarters. And | even got to
have a little question with Beth about a plant.
She had thought sonmething was nesquite, and |
guess | had grown up enough around nesquite to
know it wasn’'t nmesquite. It was sonething el se.
That was really fun. W were |earning and we
were the grown-ups and the kids saw that. | had
been trained a little and she had been trained a
little. We could teach and learn in front of
them That is great because they see us getting
excited (KI4, 5/14/01).

The scientists helped the teachers 1|ook at
science as nore of a system rather than a collection
of facts. Karen explains how the scientists taught
her to take specific facts and content areas and apply
them on a |arger scale: “[Elissa] is remnding ne to

take that [information] into a bigger cycle and al ways
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take that and apply it to the big picture. O course
Jane does too, the two of thenmi (KI4, 5/14/01).

The teachers also gained know edge about better
teachi ng practices. For instance, the collaboration
and resulting field trips reinforced the value of
hands-on, experiential |earning. Li nda says, “l have

al ways been an advocate for it, but nowl amtotally a

firm believer” (LI4, 5/21/01). Linda also realized
that a |low student-teacher ratio 1is Kkey. She
explains, “lI can't serve the students the way they
need to be served and the way that | want to serve

them when there is 20 or so in ny classrooni (LIZ2,
12/ 14/ 00).

The teachers that primarily participated in the
col l aboration, Karen and Linda, |earned nore about the

process of collaboration. Linda says that she |earned

“that | have to be flexible, that ny way isn't the
only way” (LI4, 5/21/01). She says that it is
inportant to “be open to different approaches.” She

al so stated that, “the different conponents that cone
in teaches nme sonething every tine about people, about

humans” (L14, 5/21/01).
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Al of the teachers received resources in the
form of backgr ound i nformation, handout s, and
not ebooks with curriculum activities. The support
from others in the collaboration also benefited the
t eachers. As Linda states, “W need a lot of help
The interest in it is very encouraging. It makes ne
feel good about teaching.that we have that opportunity
and partnership” (LI2, 12/14/00). Karen reiterates,
“I't is nice to have a remnder that there are other
sources rather than just workbooks. There are people”
(K4, 5/14/01). Karen goes on to describe how the
support t hat she received from others in the
col | aboration hel ped her with the difficult reality of

teaching fourth graders.

Peopl e are going to reinforce this with ne, so |
feel nore supported and not |ike | am barking up
atree. It is people helping ne with ny reality,
and they have hel ped a | ot.Sonmetinmes you get a
little tired. You get a little..not hopel ess, but
you get a little like *scrap this, we are just
going to get to the bare nicks and bones.’” But
with all of this wonderful support | am given
renewed hope on truly effectively communicating
certain things that | probably woul d not attenpt.
That is wonderful. | am being taught that ‘yeah,
you can do this, you just need a little help, you
need sone resources, you need a little support’
(KI4, 5/14/01).
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Over the course of the coll aboration, Karen cane
to the realization that she needed the kind of support

and extra notivation that the collaboration provided.

VWhat | |ike about this is that it is inspiring ne
to not take the easy route, wite it off, or just
do wor kbooks, or not address that area. Teachers
need renewi ng.we need inspiration. That is what

| think about when | think about nyself in this.
Once again, just |like when | cone back froma
great workshop, ‘yeah, that is why | chose to do
this and love this. ©Ch yeah, | do really like
teaching.” The fact that | need renewal and
inspiration and support and resources..l need to
rem nd nyself to have that and to keep doing
that. | want to be the kind of teacher that
survives.l amgoing to find out what is healthy.
And this coll aboration has definitely hel ped ne
to realize that.that | want to stay on a higher

pl ane and really that | need that (KI4, 5/14/01).

Linda also expressed how the collaboration and the
support structure behind it gave her a sense of

encour agenent about teachi ng.

| really had becone quite discouraged with public
education. And River Vista has been one of the
nost positive things we have done this year as
far as showing ne that there is still sonme hope
for public education. As |long as we can have

t hese ki nd of partnerships and coll aborati ons,

t hen maybe there is hope still (LI4, 5/21/01).

This sense of support, in addition to the science
content and the |essons | earned about teaching, hel ped

inprove the formal educators’ teaching abilities.
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First of all, the teachers felt notivated to go
further with their science teaching and really use the
field trip days as |learning experiences. Li nda
expl ai ns,

The preparation that you all help us with before
| eads us intoit. The |lessons they cone in and
do, the workbook.that is all key. | think that
gets the teachers on the right track. Because
teachers, we get |azy about it too. A field trip
is kind of.it can be a blow off day (LIZ2,

12/ 14/ 00).

Kar en adds,

| think that it keeps the teachers on their toes.
You know wi th our popul ation, the reading, the
mat h, and the witing are first. Social studies
and science are on the backburner. This is
forcing us to keep those upfront, nake sure our
kids are up to date in those areas (KI1
10/ 24/ 00) .

Karen explained how she also Dbecane nore
notivated to teach at a higher level and to have
hi gher expectations for her students.

Researcher: Can you describe to nme the | evel of
preparation your kids had?

Karen: Birds, that is pretty rote, it is
pictures to words. But with Elissa and Jane
comng in and tal king about those rel ati onshi ps
and bi gger picture ecosystens, and cycles, and
herbi vores, it has gotten wider. So the teaching
has gotten better. Like those review sheets |
just gave you. | amforced to get away fromjust
t he know edge.
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Researcher: You are tal king about your teaching?

Karen: My teaching is getting away fromthe
bottom of Bl oomis taxonomy and nore to truly

application and anal ysis and synthesis. It is
nore of the bigger picture. | amtrying it out
on them | amtrying to have higher expectations
for them

Researcher: Because of what Jane and Elissa have
done? O are you just trying to do nore, or..?

Karen: Well, they have taught ne and rem nded
me. It islike it is worth it because we are
going to see it.lt just gives nme nore incentive
to take it to a higher plane in an area | m ght
not normally, because | have no reason to (KI4,
5/14/01).

Karen al so nentioned that she wote in her self-
appraisal for the principal that the collaboration
hel ped her teaching by allowing her to integrate the
field trips into the state standards and tests and
ot her cont ent areas while mking the |earning
relevant. This was inportant because there is so nuch
pressure to focus on the state standardized tests and
the content areas that are tested.

An additional benefit that the teachers reported
was a sense of enjoynent. Al of the interviewed
teachers nentioned that they had a good tine on the

field trips. Linda and Karen enjoyed working with the
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other people in the collaboration. In an interview
Karen affirnms,

| really liked neeting you all.l have enjoyed our
col | aboration. | have enjoyed participating in
it and looking at it as you were, as a fly on the
wall. | liked the adult side of it. | guess
teachers.that is so often our conplaint.we are
with kids a ot and sonetines we want things on a
hi gher plane. It is just nice to be around
adults. | like talking about things that | am
usually on ny own on (Kl 4, 5/14/01).

Karen also specifically nmentioned that she took
pl easure in “creating fun ways of learning” (KIA4,
5/ 14/ 01). In agreenent, Linda states, “I amdriven by
trying to do sonething exciting and different, and
these field trips neet all of that” (LI2, 12/14/00).
The principal and elenmentary school in general
benefited due to the inproved science teaching and
i ncreased teacher notivation. The students’ and
t eachers’ broader exposure to science, and the
cognitive, social, and affective gains of the students
al so benefited the elenmentary school as well as the
school district. The school gained recognition in the
district for the collaboration, and portrayed it as an

exanpl e partnership in the district newsletter.
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Formal Educat ors-University Scientists

As with the elenentary teachers, the scientists
al so benefited by learning content and nore about
education and collaboration, and by inproved teaching
and a sense of enjoynent.

Even though the scientists were often thought of
as the *“content specialists,” they learned a |ot
during the collaboration and resulting field trips.
They |earned new science content such as information
on different kinds of birds or macroinvertebrates. In
addition, they gained a better understanding of the
material they had previously known, because they had
to teach it to a different audience than they were
used to.

Bot h Jane and El i ssa gai ned a better
understanding of public education at the elenentary
school level as well as the working conditions for
el enentary teachers. Jane describes how working in
the collaboration helped her beconme nore aware of

public education in this comunity.

It has been very nice to be around sone kids and
to have a reality check on schools and teachers
and kids. | can isolate nyself fromall of that
very easily in this academc ivory tower. That
has really been good for ne to understand at a
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community level a little bit about what is going
on in a comunity that I amnot a part of, or am

not used to being a part of. | have now, in a
way, becone a little part of that comunity (JI4,
5/22/01).
M chael reiterates, “It has helped them [Jane and
Elissa] to understand the school better. | think it

has been really good for both of them to understand
what that kind of education is like” (M4, 5/21/01).
During the collaboration, Jane and Elissa also
gai ned insight on the stresses and demands put on the
t eachers. Jane remarked, “l1 have a real appreciation
of the hard, unrewarding work that teachers put
in....That was good for nme to understand, because I
didn’t understand that Dbefore” (J1r4, 5/22/01).
Elissa also nentioned that she |earned about the
“strains the teachers have wth [the standardi zed]
tests (El2, 5/22/01). Furthernore, Jane gained a
better understanding of why science cannot always be a
top priority to the teachers. O her classroom
subjects such as mathematics and reading appear on
standardi zed tests, so these are often enphasized.
Al so, many of the teachers did not have science as a
specialty or did not have nuch science in college, and

so they did not have an extensive understanding of
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sci ence. Once she understood this, she shared this
i nsi ght with the other vol unt eer mentors that
participated on the field trips. Jane stated in a
followup email to the volunteer training that took

pl ace before the second field trinp,

Sonme of the five fourth grade teachers and five
fifth grade teachers are nore confortable
teachi ng "birding" or "science", so sone children
wi || have had nore opportunity to | earn about
these birds. At present, science is not a tested
curriculumfor either the 4th or the 5th grades.
Qur phrasing as nentors shoul d probably never

i ncl ude "you should know this" or "your teacher
shoul d have taught you this." Teachers are

al ready constrained and pressured as to what they
have to teach. W as nentors are there to
enbel I i sh whatever they have managed to present.
We can certainly share our passion for birds,

pl ants, nature, the out-of-doors (JE, 2/19/01).

Jane truly began to understand and respect the
teachers’ perspectives, and she helped share this
know edge with others in the coll aboration.

Moreover, Jane especially learned a |ot about

teaching and | earning. In particular, Jane began to
better under st and t hat peopl e have i ndi vi dual
differences in their optinmal |earning styles. After

the «classroom teachers discussed their st udent s’
di fferent i ndi vi dual needs with al | of t he

col | abor at or s, t he scientists began to nor e
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consciously incorporate different ways of teaching in
their lessons to the students. Jane explained how she
noticed inprovenents in her teaching during the second

field trip.

We have progressed in addressing the needs of the
different kids. That was one of ny objectives
for the second [field trip].to try to understand
to have kinesthetic, visual, verbal, to repeat
things a nunber of tinmes, to try to do all of
that a little better.l felt like | was |earning
and | was doing a little better (JI3, 2/1/01).

Furthernore, the students thenselves also hel ped
reinforce the inportance of finding different ways to
engage different people in |earning. Jane expl ai ned
how this was a real challenge during the field trips
and how she had learned to try to keep her mnd open
to different ways of approaching the | earning events.

Any teaching I do ever, | will be nmuch, nmuch nore
aware of how to engage everyone’s | earning
style.l have learned that directly fromthe kids.
It blew ny mnd when the kid grabbed the map and
was focused on that. She was not really engaged
and then she grabbed the nmap, and she was the nap
gui de the rest of the norning. The other tine
was when the little boy was bored and he said, ‘I
am bored.” And when we got to Mchael and he
gave himthe collection sack.wow That little
boy was totally engaged then (JI4, 5/22/01).

In addition, Jane’'s extensive interactions wth

Elissa during the collaboration helped enphasize to
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Jane the differences in the ways in which people
| earn. Their learning differences becane apparent as
they tried to figure out the best way to present the
science material to the students. Jane explains the
differences in the ways that she and Elissa understand
and renmenber science concepts.

Elissa and | have actually butted heads, always
in a collaborative and | earning way, in how we
learn. We do that every tine. | learn nore from
stories and will renenber things and don’t have
to have nanes. She |earns by having things
named. | can’t say how she does it, because that
is not the way nmy brain works. But when she has
t he nane, then she renenbers the context. She of
course focuses on that. | focus on story
telling. Wich is probably good, because then we
had to try to strike a balance in how we present
this.l have learned to think of a different kind
of process fromher (JI4, 5/22/01).

Jane also learned nore about field trips and how
to make them nore educationally useful. | provided
her information from nmy studies of informal education
and better ways to integrate field trips into the
cl assroom curricul um Both the elenmentary teachers
and | enphasized the inclusion of sone of the state
objectives into the field trip curriculum During the
col l aboration and three field trip experiences, Jane
focused on having “pre-activities and post-activities
to reinforce.to prepare them to see through their own
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eyes the npbst possible when they are at River
Vista..And then to reinforce what they have seen
afterwards wth those activities” (JI1, 10/23/00).
She st at es,

It is a challenge to try to coordinate their
curriculumand the [standardi zed st at €]

requi renents, the place-based outdoors hands-on
site.that is a challenge and that is exciting.
didn’t understand.you were the one that really
put a context to field days that was intriguing
tome to try to inprove on (JI1, 10/23/00).

Another way in which the scientists benefited
from the collaboration was through the pleasure that
they received from their partici pation. Jane

especially enjoyed working with the people in the

col |l aboration. In our second interview she renarked,
| like all of ya'll. | like working with all of
the people involved. | really enjoyed getting to

know Cat herine nore. That has been a real

pl easure. And Karen and Linda are just
delightful, so different and yet so delightful
And of course M chael and [others] have been | ong
tinme partners and col |l aborating partners, so |
know that it is always going to be really a

pl easure working wwth them And that nakes it
exciting (Jl2, 12/13/00).

Both of the scientists also commented on how they
enjoyed wtnessing the collaboration’s successful

results. Jane articul at es,
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| was delighted wth the energy on the part of so
many people. So | think the collaboration, in ny
opinion went really well. There was a real
diversity fromretired teachers, to teachers, to
col l ege students, to high school students. That
was a real pleasure to see happen, the whol e
concept of nmentoring really did happen. So, that
is ny first joy in the whole thing (JI2,

12/ 13/ 00).

Eli ssa commented that what nptivated her was that the

col | aborati on was “doing sone good. There have been
positive outcones. The kids have | earned. The
teachers have learned” (ElI2, 5/22/01). Jane added

that this experience has increased her faith in

col | abor ati on. She explains, “this doesn't cone
naturally to ne. | really prefer doing things by
nmysel f” however, “it has been an absolute pleasure to

work with our core team .Ilt was definitely well done.
That is a trenendous relief. It showed ne that

col | aboration can work” (JlI4, 5/22/01).
| nformal Educat ors

Even after just the first field trip, Mchael
menti oned how he had already “learned so nmany things”
(M2, 12/14/00). He discussed how he [|earned many
pragmatic ways to inprove the field trips, such as the
best ways to get the groups of students around the
field trip site and how to structure the field trip
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days. He also | earned nore about the people involved
in the coll aboration, and “of what people are good at
and what they are not so good at” (M2, 12/14/00).
This helped him direct people to do different tasks
for the field trips.

M chael also gained nore insight into his own
teaching practices and beliefs about education. He
had thought that a mmjor goal in education should be
to devel op a consciousness in people, and he felt that
this experience was an affirmation of that process.
He found it very satisfying “to see the fourth and
fifth graders begin to develop a consciousness of
their own place in the world and of other organisnms in
the world, and that they live in a place as opposed to
just anywhere” (M4, 5/21/01). He also realized that
he had set up the university courses he teaches wth
that sanme goal in mnd. In addition, this experience
with the students challenged himto always try to find
nore valid ways to assess | earning. He explains,

Education i s about |earning and not neasuring.
That is why exans to ne are kind of ridicul ous
and artificial ways of gauging learning. And we
need structures that |let us evaluate | earning as
opposed to neasuring know edge. That is the
chal l enge for nme (M4, 5/21/01).
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He explains how he wtnessed so nuch |earning
fromthe students, and everyone el se that participated
in the field trips, and that this was difficult to
measur e. The fact that they were able to discuss
topi cs toget her was proof of their |earning.

These kids, the fourth and fifth graders.what is
neat to see is that they can cone to ne and tal k
about bl ood weed or tal k about turkey vultures.
Then | wll talk to a professor who is talking to
this other person who may know sonet hi ng about
this.they are all talking froma comon ground
(M4, 5/21/01).

He goes on to discuss how fornal sci ence
education is designed to be limted, because it does
not often provide opportunities for the students to
explore and discuss their learning as in inform
education situations such as this one. He also
states, “l certainly learned the limtations of fornal
scientific practice in exciting these kids” (M4,
5/21/01). He believes that field trips to Rver Vista
can help the students becone engaged with a place and
nature and ecology. “Wat we are trying to do is open
up a world to thenmt (M4, 5/21/01).

The collaboration experience also benefited
M chael because of the excitenment and satisfaction of

acconplishing his goals for the site. H's mssion for
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River Vista was to increase partnerships and creative
prograns while enpowering people to make a change. He
explains his pleasure in seeing this goal being

realized.

To see all of those people enpowered, that is the
nost satisfying thing to ne. | have al ways

envi sioned River Vista as a place where we can do
stuff like that. And to see it actually
happening is really an exciting thing (M4,
5/21/01).

M chael also explains how he enjoys working with
the people involved in the collaboration and how the
people have made the collaboration a joyful and

successful endeavor.

That building of community is why it has been so
much fun around here. W have attracted these
characters.Jane, Elissa, you...It is just a
delightful group of people to be wwth. And al

of this other stuff we get done is just an
outflowi ng of the fact that we all basically |like
each other (M3, 2/2/01).

The volunteer nentors that helped guide the
students during the field trips also received severa
benefits from the experience. They | earned science
content know edge from the nmentor training days that
Jane provided before the field trips, as well as
during the field trips from other nentors in their

gr oup. Beth remarks, “we always had the material that
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we needed to tell them [the students]. If not, | knew
| would learn it on ny way from everyone else” (BI2
5/ 23/ 01). The nmentors provided support for each
other, so that no single person felt l|ike he or she
needed to know everything before the field trips.
Catherine stated, “lI have been very grateful for those
who know nore than ne.to give ne the confidence to go
out and help the kids on the field trips” (d2,
5/ 23/ 01). Anot her nentor nentioned that with “each
different group that he was wth, the different
mentors that were there, he would learn different
things. One person would know these plants, and ot her
people would know different things” (ElI2, 5/22/01).
The nmentors all had different backgrounds. There were
hi gh  school st udent s, coll ege students, bi rders,
botani sts, retired teachers, and nmany nore. Everyone
had different background content know edge, so they
| earned from each ot her

The mentors also |earned nore about the students
and elenentary education during the nentor training
days. Beth stated, “knowing what they are |earning
and what you can do for them to help them was
hel pful” (Bl 2, 5/23/01). The nentors also |earned
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about the students and their specific needs during
their time together on the field trips. Bet h
explains, “we had different Ilevels of kids. You
woul dn’t know if you get the really sharp group or the
| ower group. But it is easy to accommodate” (Bl 2,
5/ 23/01) .

Catherine, who is a retired teacher from the
el enentary school, also noted that she gained a better

under st andi ng of informal education.

| learned that | |love the informal teaching, the
hands-on and the outdoor teaching, especially in
science. Science is the real world and how it
works. You can get a limted anmount of know edge
from books, but you need to be out init, and I
amglad that | have had the freedomthis year to
concentrate on that (Cl 2, 5/23/01).

Catherine felt that she was not able to do nuch
informal science teaching when she was a classroom
teacher in the elenentary school, and she was happy to
be able to do nore now.

The vol unt eer ment ors also really enjoyed
t hensel ves during the field trip days. During the
course of the year, the returning nmentors, from many
wal ks of life, got to know each other personally and a
sense of comunity began to devel op. Cat heri ne

remarks, “I have benefited by getting to know sone
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neat people on the team and | really appreciate their

| evel s of expertise. | appreciate their |evels of
dedication. It has been just a neat tine to work on a
fun project” (C 2, 5/23/01). The nentors were also

gratified when they knew that the program and what
they were doing to help was valuable to the students.
The nmentors all had a general |ove of nature, and they
enjoyed sharing this with the students. After the
field trips, the students wote letters to their
mentors, thanking them and telling them what they
| earned. These letters were often really touching for
the mentors to read.

Sone of the college students that participated as
mentors for the field trips did receive sone extrinsic
rewards for volunteering. They received credit in a
course that they were taking. The other volunteer
mentors did not receive any external benefits, except
maybe the free donuts at the trainings and on field

trip days.
Educati on Resear cher

Wile researching and participating in the
col l aboration, | too benefited in many ways. Besi des

the valuable information I gathered from the research
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| gained personally as well. For instance, as wth
the other participants, | also |learned a great anount

of science content from others during the field trips
and from helping to prepare the curriculum After the
field trip about birds | reflected in ny journal about

how | was astonished at how a whole new area of

i nterest was opened up to ne.

All of this work towards the field trip has nmade

me very interested in birds. | amactually
surprised because | have never been that
interested in birds. | bought a bird field guide

and | amstarting my life list. You really do
learn a lot fromhaving to teach sonethi ng
(Journal entry, 2/9/01).

In addition, I | earned nore about f or mal
education, the students, and the teachers. | becane
keenly aware that the students were often at various
| evel s academi cally even though they were in the sanme

class. After one field trip | wote,

Fromthe fourth grade, the two groups | had
differed greatly in cognitive ability. 1| even
had one kid that did not know his letters, while
the other group was taking great data. This was
an astoni shing and sort of sad revelation to ne
(Journal entry, 11/16/00).

| never realized just how cognitively different two
students could be and still be at the sanme grade

| evel . This nade ne realize what a tough job the
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teachers must have teaching at such vastly different
| evel s. Moreover, through getting to know the
teachers at the school on a personal |evel, | becane
nore aware of the pressures that bonbarded them
Because of my greater awareness and appreciation
of the challenges in formal education, | feel that ny
ability to teach elenentary students in both fornal
and informal settings has inproved. | suppose | had
al ready known that students have different preferred

ways of learning, and that it is necessary to adapt

i nstruction accordingly. However, | had never really
experienced it in such a real manner. From ny
experiences on the field trips, | feel Ilike ny
teaching inproved over the year. | reflected upon

this devel opnment in ny journal

At first | felt like nore of a tour guide than a
teacher on the trips, just pointing out

interesting things. Now | feel like | amletting
the kids be nore in control of their |earning and
what interests them | ask better questions of

the students and | know nore ways to engage the
different kids, whether it is witing, or

drawi ng, or collecting, or discussing (Journal
entry, 5/5/01).

| gained much know edge and insight into both teaching
and learning through this experience. My experience

in the collaboration has made me realize the
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i nportance of observation and apprenticeship in both
pre-service and in-service professional devel opnent.
Getting to know the practitioners and spending tine in
both the formal and informal educational settings has
provided ne a deeper understanding of the different
practices, perspectives, and politics in each of these
fields.

Anot her fortunate outcone of the collaboration
was that | really enjoyed nyself. First and forenost,

| took pleasure in getting to know all of the people

i nvol ved. | was able to get to know many different
people from various walks of life wth diverse
i nterests. Many of the collaborators are sure to
always be ny life-long friends. | also thoroughly

enjoyed working with all of the students over the
course of the year.
Furt her nore, I enjoyed the field trips and

experienci ng nature. After one of the field trips |

coormented in ny journal, “l never knew how beauti ful
those birds were up close. | was loving it as nuch as
the kids were” (Journal entry, 2/6/01). A sense of
ownership and passion grew each time | visited the
site.

220



In  summation, we all benefited from the
col | aborative experience in our own distinct, yet
simlar ways. Every person in the collaboration
| earned sonething, whether it was science content, or
about different practices 1in education, or about
col | aboration in general. In addition, each of us
inproved our own teaching abilities in sone way.
Furthernore, this was an enjoyable experience for all

t he col | aborators.

SUMVARY

Multiple stakeholders in science education,
including formal educators at the elenentary and
university | evel s, i nf or mal educat or s, and an
educati onal researcher, canme together for the purpose
of creating educational field trip experiences. I n
the beginning, the «collaborators had no clearly
defined roles. However, nore defined, although
flexible, roles did evolve out of our individual
interests and expertise, as well as our specific
notivations for participating in the program

From the start of the collaboration, the main

goal of «creating beneficial educational experiences
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for all the students was shared by all of the
partici pants. However, the collaborators’ vision of
what a “beneficial educational experience” |ooks I|ike
differed to sone degree, as did our visions of how to
achieve this goal. As we devel oped the educational
experiences, our individual visions for the field
trips evolved over the year while becomng nore
simlar to one another. We cane to better understand
and share a nore unified vision of how the educati onal
experiences should be structured as well as how the
col | aboration could best function to acconplish this
task. Communi cation, and the time to communi cate were
maj or factors in achieving a nore shared vision.
Effective communication allowed us to gain a better
under standing of each other’s viewpoints. I n
addition, communication helped notivate the other
teachers by providing themw th nore information about
the program and our intentions. A conbination of
communi cat i on, openness to understanding others’
viewpoints, as well as a heightened sense of ownership
and dedication to make the field trips educational
contributed to a nore shared vision and Dbetter

educati onal experiences for the students. Table 3
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provides a summary of the roles that the collaborators
pl ayed, changes t hat occurred W thin t he
col l aborators, and their inpact on the collaboration
and resul ting educational experiences.

The collaboration’s result, the integrated field
trip experiences, produced a multitude of positive
outcones for the students. An exploration of the
students’ schoolwork, their letters to the nentors,
and the teachers’ and nentors’ verbal and witten
responses revealed cognitive, affective, and social
gains in the students.

The three main areas of benefit for all of the
col | aborators were:

1. Learni ng-Thi s i ncl uded | earni ng sci ence
content, learning about different cultures
in education, |earning about better teaching
practices, and | earning about coll aboration.

2. | mproved teaching capabilities-This included
teaching at an appropriate level for the
students, adapting to different |earning
styles, and integrating field trips into the

curricul um
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Enj oynent and pl easure-This i ncl uded
enjoynent from working with the others in
the col |l aboration, enjoynent from seeing the
students |earn, and enjoynent from watching

t he col | aborati on work.
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Chapter V. Discussions

CONCLUSI ONS

The main goal of the collaboration was to create
beneficial |earning opportunities for the students by
integrating field trip experiences into the elenentary
school curriculum This is exactly what happened.
The students benefited cognitively, affectively, and
socially from these educational experiences. Not only
was the curriculum inproved, but many of the
educators’ perspectives on teaching and |earning were
transforned in a positive way as well. These dramatic
changes within the elenmentary school did not occur
because of noney or power. These changes are
attributed to interactions of individuals within a
col | aborati ve environnent.

As found in other collaborative research (e.g.,
Barufal di, 2000; Mattessich, et al., 2001; Spector, et
al ., 1995), the critical conponent to the success of
this collaboration was the participants’ shar ed
Vi si on. Al though this vision was broad in scope and

sonewhat vague at the start of the collaboration, it
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devel oped into a nmuch nore defined and truly shared

vi sion through negotiation and experience.

Influential Factors in the Creation of Shared Vision

Throughout the coll aborative journey, there were
sever al factors that significantly affected the
progress towards a shared vision and a successful
col | abor ati on. These factors i ncl uded tinme,
conmmruni cati on, under standing others’ per specti ves,
dedi cation and ownership, as well as the collaborative
envi ronment .

Ti me

An  enornous amount of time is needed for
col | abor ati on. Time was the primary limting factor
in what this collaboration could achieve. Time often
l[imted the extent to which we could comunicate. | f
we had nore planning tinme, | am sure that we could
have created an even Dbetter curriculum and we
certainly could have inplenmented nore of t he
curriculumin the classroom had we nore tine. Because
of the pressures on the teachers to spend nost of
their teaching tinme on the subject areas that are

tested on the state assessnent tests, less tinme was
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available for preparing the students for the field
trips. The anount of tinme that we had at our disposal
al so affected the speed at which we were able to gain
a better understanding of each other’s perspectives.
| found that as our collaboration progressed,
the way in which we used our tinme evolved. Some
aspects of the collaboration began to take less tine
over the course of the partnership. We | earned nore
efficient ways of doing things and better ways to
di stribute jobs. Al so, we becane nore focused. At
the beginning we all had nmany grandiose ideas.
However, once we realized the state of affairs of the
coll aboration and its limtations, we focused on nore
realistic and attainable goals. Mor eover, at the
beginning we spent a lot of time getting to know one
anot her, becom ng aware of each other’s perspectives,
and learning to trust one another. These activities
were not as time consumng towards the end of the
school year.
Wile we spent less tine on sonme collaborative
activities, we invested nore tine on others. As | ess
time was spent trying to understand each other’s

perspectives and learning to trust each other, nore
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time was spent socializing and enjoying the community
of peopl e. This fact was evident when conparing the
tone of the planning neetings. Al of the neetings
were social in nature, but in the latter neetings you
could sense that everyone was nore confortable and
friendly with each other. There was nore joking and
sharing of stories. Karen describes,

We are nore confortable now, so there is nore
hunmor. But we do know what the bottomline is
and what the outline is better, so we can have a
l[ittle nore fun. | guess last tinme we got out
the maps and tal ked about ideas and all. And the
col | aborations has gotten nore fun because we
know each ot her better, we know we have a sense
of hurnor.and we know we all care about it and
enjoy it (KI4, 5/14/01).

In addition, as the collaboration devel oped, it
was evident that we needed to devote nore tine to
communi cat i on. Because of m sunderstandi ngs and | ack
of information transm ssion, we had to spend nmuch nore
time comrunicating, especially with the teachers that

were not primary participants in the collaboration.
Communi cat i on

Comruni cation was the nost tinme-consum ng aspect
of the collaboration. Al t hough tel ephone calls and
email were often efficient nmeans of communication, it
was the face-to-face communication that al | oned
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everyone to  Dbest be heard. Yet , I n-person
comuni cation takes nuch tine. But it was a good use
of tinme. Effective comunication was vital in the
process of analyzing how the field trip experiences
wer e progressi ng. Communi cat i on of each
col l aborator’s perspectives and viewpoints helped
inprove the field trip Ilearning experiences. Qur
group’s communicating skills inproved throughout the
year as we saw the need because of msinterpretations
or other confusions. W had a fairly outspoken group,
but the collaboration also had to be set up so that
everyone felt like they could and did have a voice
In addition to verbalizing our needs and thoughts, we
also all needed to be open to this conmunication and
act as respectful listeners.

Once the core group was conmunicating, we
realized t hat what was | acki ng was better

communi cation with the other teachers outside of our

core group. Because the other teachers often only
received indirect comunication, it needed to be
cl ear. W found that it was inportant to have an

organi zed and conmmunicative representative teacher

This communication largely determ ned whether or not

229



we had nutual wunderstanding and whether the other
teachers had notivation and ownership towards the

program
Under st andi ng Ot hers’ Perspectives

Under st andi ng t he ot her col | aborat ors’
perspectives was a key ingredient to creating a nore
shared vi sion. Time and experience working with the
different coll aborators, and especially effective
communi cation, aided in creating nutual understanding
of each others’ perspectives. Once we had a better
idea of people’'s different priorities, the different
pressures they were under, and why people nmade the
suggestions that they did, we were better able to
incorporate these rationales into our own schema of
how t he educational experiences should be structured
Having a  better understanding  of the others’
perspectives helped us realize that we were all just
trying to create the best educational experience
possi bl e. Wth a trust that everyone had good
intentions, we were able to listen to each other’s

i deas nore openly.
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Dedi cation, Mtivation, and Owmership

The core col | aborators (1.e., t he t wo
representative teachers, the two scientists, t he
informal educator, and nyself) were all eager to
col | aborate from the beginning. W all joined the
col | aboration voluntarily and had a part in its
formation. Plus, we all believed that the educationa
experiences that we were creating were going to be
beneficial as well as educational. This fact was
crucial in making the collaboration successful. | t
made us work hard at working together and trying to
under st and each ot her.

However, we found that you can have dedicated
outsiders, but the classroom teachers have to buy into
the curriculum Wen it is all said and done, they
decide the level of inmpact a curriculum is going to
make. They have to feel like it is the best thing for
their students and they nust have the adequate
resources to do it. The teachers nost involved in the
col l aboration (the two representative teachers) were
nost notivated to use the curriculum Thei r
notivation canme from partici pating in t he

col |l aboration’s creation of the curriculum They had
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ownership in the curriculum Furthernore, they
received inspiration from getting to do interesting
and creative curriculum planning and from formng
comunity bonds. The other teachers that did not
participate in the collaboration, did not know the
t hought put into the educational experiences, did not
know nost of the coll aborators or where we were com ng
from They had no real reason to be dedicated to the
program or be notivated to use the curricul um

W found that it was inportant to have an
organi zed and communicative representative teacher
The coll aborating teachers were key to notivating the
other teachers in their respective grade |evel. They
could speak to their needs and their fears because
t hey knew them and already had a trust built up. They
could show them how to use the curriculum so that they
woul d not have to figure it out for thenselves.

It took nore tinme and experience for the other
teachers to be notivated to work with the curricul um
But, at the end of the year alnost all of the teachers
felt dedicated to the field trip program and were
eager to participate the followng year. At the close

of the collaboration’s first school year, the core
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col |l aborators were even nore dedicated to the
col | aboration than they were at the start, because
they saw that it was successful and they received nmany

benefits from col | aborati ng.
Col | aborati ve Environnment

The biggest influence on the success of the
col | aboration was the individuals. The col |l aborators
by and l|arge, determ ned whether or not anything was
acconpl i shed. However, the institutional environnments
involved in the collaboration did have a significant
i nfluence. The field trip site, Rver Vista, is a
mul ti-purpose site that was built wupon partnerships,
and thus was prined for collaboration. Creating such
partnerships was actually in the informal educator’s
j ob description. In addition, the supportive school
adm nistration was also key to the success of the
col | aboration. The principal provided funds for buses
for the field trips. She al so encouraged all of the
teachers to use the curriculum that the collaboration
creat ed. She even dedicated one of the teachers’
i nservi ce education days at the beginning of the year

to help plan for the coll aboration.
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Despite the fact that the participants were eager
to collaborate, there were sone aspects of the context
in the elenentary school that worked against a
successf ul i npl enentation of the program For
exanple, the teachers had the least flexible tine to
meet for collaborative events. Except for the
beginning of the year neeting, the teachers did not
have any tinme that the school set aside for
col | abor ati ng. They had to use what |ittle persona
time they had to neet and plan the curriculum
Furthernore, the district-wi de enphasis on the subject
areas that are tested on the state standardi zed tests
was a |limting factor in what the coll aboration could
acconpl i sh. Many of the teachers were skeptical about
spending tinme on anything that did not directly
prepare their students for these tests.

As with the elenentary school, the universities
that the scientists were affiliated with were not
exactly handing out rewards for participating in the
col |l aboration. The tinme that they spent collaborating
cane fromtheir personal tinme and tinme that could have
been used for research or ot her pr of essi onal

activities nore valued by the university.
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So, in this case, there was a m xture of positive
and negative environnental factors that affected the
outcone of the collaboration. There were indeed sone
i npedi nents that the dedicated individuals in the
program had to work against to create a successfu
col | abor ati on.

These inportant factors that influenced the
col | aboration coincide with the findings from other
col | aborative research (e.qg., Bar uf al di , 2000;

Mattessich, et al., 2001; Spector, et al., 1995).

| MPLI CATI ONS

My recommendation for creating a collaboration in
science education or any other field is to first and
forenpst have a shared vision. A vague shared vision
is enough to bring groups of people together, but nust
be defined in order for the collaboration to progress.
In order to define and devel op shared vision, based on
my findings of this study | recomrend:

= Dedicate anple time towards collaboration in
order to effectively comunicate and get to

know one anot her.
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= Communicate openly and often in order to
gain understanding, as well as build trust
and rel ati onshi ps.

= Strive to wunderstand each perspective so
that they can be incorporated into the
Vi si on.

= Find ways to foster the notivation and
ownership that is necessary for persevering
t hr ough negoti ati ons t owar ds a shared
Vi si on.

= Cultivate a positive and encour agi ng

col | aborati ve environnent.

PROVOTI NG THE DEVELOPMENT OF SI'M LAR COLLABORATI ONS

It is inportant to keep in mnd that every

coll aboration wll be different because of different
participants, di fferent pl aces, and di fferent
situations. Each collaboration will have to figure
out the best way of working together and will have to

do the collaborative work of comunicating and
striving to understand the perspectives of the other

coll aborators in order to forma shared vi sion
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However, in light of the conponents deened
essential in this collaboration and their concurrence
with inportant factors in other collaborations as
illustrated in the education literature, | have a few
recommendations for encouraging the devel opnent of
other simlar collaborations. First and forenost, you
need people that are notivated and commtted to
col | abor ati ng. One way to increase the nunber of
col | aborators IS to t each educati on students
(preservice, and inservice) how to collaborate.
Al t hough a course on col | aborati on woul d be
appropriate in any departnent, and certainly other
potenti al col | aborative participants such as
scientists, informal educators, and researchers could
benefit significantly from a greater know edge of
col | aborative skills, it is the teachers that need to
understand the Dbenefits of col | aborating during
curriculum devel opnent because they wll determ ne
whether or not it gets presented to their students.
Educators should be given insight into devel oping
shared vision using skills such as ef fective
communi cation and understanding others’ perspectives

and cul tures. They need to Ilearn about their
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col | aborative resources, including conmmunity nenbers
in informal education and at local colleges and
uni versities. Mor eover, teachers need to |earn about
the potential Dbenefits of «collaboration, both for
t hensel ves and their students. In addition, it would
be advantageous for teachers to Ilearn about the
benefits of integrating informal |earning experiences
into the school curriculum and the role that
col | aboration can play in this endeavor.

Furthernore, there needs to be a systemw de
effort to help prine institutions for collaboration.
Key personnel at education institutions need to be
educated on the virtues of collaboration in education.
Honme institutions need to provide educators with tine
specifically dedicated to «collaboration and nore
rewards for their collaborative endeavors. This wll
hel p encourage collaboration anong science education
practitioners by creating a nore collaborative

envi ronnent .

FUTURE OF THE COLLABORATI ON

W did a lot of the “dirty work” in this first

year of collaboration. W opened the doors of
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communi cation, we got to know each other, and created
better ways to inplenent educational experiences. I n
future years the collaboration should be able to start
with fewer inpedinents to success.

And al though we had a successful year, the future
of the collaboration is always uncertain. The process
and outcones of the collaboration will 1ikely change
as the collaborators gain even nore experience and as

the coll aborative structure is nodified. A few of the

teachers, as well as the principal, wll be changing
school s. | wll be leaving as well. Havi ng new
people nove in and out of the collaboration will be a

chal | enge. The coll aboration is bound to be at |east
different. As Barufaldi (1998, p. 5) states,

Changes in goals and objectives, funding
patterns, support, human resources, personnel,
and state and Federal nmandates, may give rise to
t he rethinking of purpose and m ssion, which may
eventually result in a newy created vision
within the system

Steps should be taken to ensure the collaboration
continues beyond the term of the current key players.
For instance, whoever is with the collaboration next
year wll have to continue to put effort towards
communi cation and understanding others’ perspectives.
This will need to be a continual process, no natter
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who is included in the collaboration. Jane suggest ed
having a retreat before the next school year with al
of the fourth and fifth grade teachers. She hopes to
use opportunities like this to get to know all of the
teachers so that she knows how to best help them and
so that they will be nore notivated and dedicated to
t he program

Furthernore, new collaborators nust be educated
about our work to date. Though, with each new person
joining the collaboration cones new and fresh ideas.
In fact, when asked about these changes, nost of the
present collaborators were not worried. M chael said

i n response,

the fixed point wwll be this place. It is

here. .And that is why | think this will work,
because this is a neat place and it is going to
continue to attract neat people..This program just
feels so creative and positive that we wll find
a way to make it continue” (M3, 2/2/01).

So the collaborators m ght change, and the roles

m ght evolve; but | doubt that the overall goal of
creating effective educat i onal experiences Wil |
change. Even in the face of major change, | have
faith that the «collaboration wll transform and

progress into sonething even better because of the
experience that we have gained, the bonds that we have
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formed, and the dedication that so many people have to
t he col | aborati on.

In fact, as | am now witing ny concluding
remarks on the study, the collaboration is in its
fourth year since the study began. Al t hough | have
not been a part of the collaboration since the first
year, | am aware that it ~continues to be very
successf ul . After the second year, the collaboration
won the Excellent Partnership Award for the elenentary
school . And in its third year the collaboration won
the Excellent Partnership Award for the entire school
district. Qovi ousl y its achi evenent s and
acknowl edgenent have grown over the years, despite

changes in sonme of the key collaborators.

FUTURE RESEARCH

This study set out to answer the question, Wat
are the issues and experiences that energe as fornal
education, informal education, and education research
are  brought t oget her to form a collaborative
relationship for t he pur pose of creating an
educational field trip experience? | believe it has

succeeded in doing so. However, in the process, it
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has raised nmany nore questions including sone
pertaining to this particular case, as well as those
pertaining to the larger discipline of collaboration
wi t hi n educati on.

This study focused on the first year of
col | abor ati on. It would be interesting to find out
how t he col | aborati on progresses in the years to cone.
How will the collaboration change as the coll aborators
within it change? How can the collaboration’s inpacts
expand further than just the fourth and fifth grades
while still keeping it intimte and effectively
communi cat i ng? s it possible to expand the
coll aboration based on the resources that are
currently available? WII the collaboration be able
to continue on a volunteer basis, or wll personnel
need to be hired for its continuation?

Furthernore, each of the collaborators nentioned
that one of the benefits that they received from
participating in the collaboration was that they
| earned much about teaching and | earning. However,
will the participants’ inproved teaching and |earning
skills and know edge carry over into contexts other

than the domain of the field trip curriculunf For
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instance, wll the scientists carry over sonme of their
newly acquired teaching skills to their wuniversity
cl asses? WIl the elementary teachers start to
integrate all of their other field trips into their
curriculun? It would also be very interesting to know
what |ong-term benefits, if any, the collaboration’s
resul ting educational experiences have on the students
that participated in the program

The findings from this case are not beneficial
t owar ds grand general i zations for ot her

col | aborations, because the situation changes wth

different collaborators, in different environnents,
and under different circunstances. However, it would
be interesting to synthesize information about
different collaborations, in different contexts, and

fromdifferent perspectives. Wat mght enmerge froma
nmet a-anal ysis nmay have greater inpact on education
reform efforts, because nore generalizations could
t hen be nmade.

Even though the study cannot be directly
generalized to other collaborations, the issues that
arose in this case can be used as springboards for

further 1nvestigations. For instance, before |
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started this study | was under the inpression, based
on educational research (i.e., Kaspar, 1998), that the
teachers in the collaboration did not integrate field
trips into the curriculum because they did not view
them as educational. However, | found that the
teachers in this collaboration, for the nobst part,
understood that it was inportant to integrate field
trips into the school curriculum they just did not
have the tinme and resources to do so. As Karen
stated, “it is true that we know that field trips need
to tie in and be related...we just need nore help, we
need nore resources” (KI4, 5/14/01). The teachers
needed support. This leads to the question, would
teachers in general be nore apt to utilize field trips
as an integral part of the school curriculumif given
nore tinme and support? \What kind of assistance and
resources are nost beneficial in helping teachers
integrate the field trips?

In addition, this is an exanple of a rather
smal | -scal e col |l aborati on. In this case, t he
smallness of the <collaboration may have nade it
possi ble to succeed. It allowed us to get to know

each other, understand each other’s perspectives, and
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communi cat e nor e effectively. The secondary
participants in the collaboration, (i.e., the other
teachers not directly involved in the collaboration)
were nmuch harder to reach due to less direct
communi cat i on. It took much Ilonger to wunderstand
their needs and for them to gain ownership and
dedi cation towards the program What does this nean
in ternms of having larger-scaled collaborations that
affect entire school districts? How can nore far-
reachi ng coll aborations be created while still keeping
the trust, ownership, and communication that was so
inportant for this snmaller collaboration? Is this
possible, or is it necessary to have several snaller

|l ocal coll aborations to be effective?

CLCSI NG REMARKS

After having participated in this collaboration |
am optimstic about the prospects for systemc reform
in science education, and | am convinced that
coll aboration is the Kkey. | sincerely hope that |
have provided constructive insight into the nature and
process of coll aboration between these stakeholders in

sci ence educati on. I am confident that this case can
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function as an exanple of how collaboration can be an
effective t ool for sci ence educati on reform
Furthernore, | am hopeful that this case can provide
insights to practitioners in other fields wishing to

bri ng about change through col | aborati on.
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Appendi x A

Rel ationshi ps of the Participants in the Study
to the Collaboration
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Figure 3 Rel ationships of the Participants in the
Study to the Coll aboration
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Appendi x B

Data Col |l ection Ti netabl e
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Table 4: Data Coll ection Tinetable

Dat e

Event

Data col |l ected

Late 10/ 2000

Interview 1 for all
partici pants except

ot her teachers

Sem - structured
i ntervi ews/ Audi o

Recor di ng

10/ 24/ 2000

Pl anning Meeting 1

hservati on/ Audi o

Recor di ng
11/ 2000 Field trip 1 None
Interview 2 for
Sem -structured
Early primary participants
i ntervi ews/ Audi o
12/ 2000 and interview 1 for

ot her teachers

Recor di ng

12/ 14/ 2000

Fol | ow-up neeting for

Field trip 1

hservati on/ Audi o

Recor di ng

hservati on/ Audi o

1/ 10/ 2001 Pl anni ng Meeting 2
Recor di ng
Docunent
Late 1/2001 Pi ck up not ebooks
Retri eva
Late 2/2001-
Field Trip 2 None

Early 3/2001

Early 4/2001

Interview 3 for

primary participants

Sem -structured
| nt er vi ews/ Audi o

Recor di ng
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Early 4/2001

Pi ck up not ebooks

Docunent

Retri eva

Pl anni ng Meeting 3/

hservati on/ Audi o

4/ 5/ 2001 Fol l ow-up for Field
Recor di ng
Trip 2
Early 5/2001 |Field Trip 3 None

Late 5/2001

Interview 4 for
primary participants
and interview 2 for

secondary participants

Sem -structured
| nt er vi ew Audi o

Recor di ng

Late 5/2001

Fol | ow-up for

hservati on/ Audi o

Field Trip 3 Recor di ng
Docunent
Late 5/2001 Look at not ebooks
Retri eva
Late 10/ 2000 Document
Emai | Correspondence
-Late 5/2001 Retri eval
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Appendi x C

Sanpl e Interview Transcripts
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Excerpt fromKaren Interview 4 — 5/14/01

Researcher: How was that trip conpared to the first
two?

Karen: They are getting mxed in. Everybody |oved
the birds. W were all well trained and so were the
volunteers. So | guess the biggest difference is
between the last two and the first one. The first one
wasn’t as fun as the second two.

Researcher: Wat did that have to do with?

Karen: W were rushed. The greenhouse was not a
happy experience, | have already tal ked about that.

It was too nmuch and too fast and not as
exploratory.self-initiated exploratory. But the
second two.beautiful. So to me it is really conparing
to the first one. The birds was great too.

Researcher: And in the first one you nentioned that
you woul d prefer to stay nore focused on topics, ..we
had done a bird station. Wat about in this |ast one,
we didn’'t always stay focused on plants because a | ot
of the insects are interesting to them

Karen: We were ready to integrate nore at the end.
felt confortable with that because it was our |ast
trip of the year. And when we did go off track we
were really back-tracking to what we already knew. W
weren’'t going to sonething that was com ng up. Wen
we did the birds that tinme, we hadn’t studied that

yet. It was like revealing a secret. | didn't want
themto know the prize yet. You save those, they are
precious. It is ny carrot. This tinme, when we

strayed we went to insects, which we had al ready
studied. W noted the relationships, the birds, soi
life and plants as nore of interrelationships. W had
touched on all of that, but now it was just gelling.
So it was just taking it a step forward, it wasn't
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conpletely foreign. So | like that, particularly for
the last field trip.

Researcher: Can you describe to ne the |evel of
preparation your kids had, conparing the three trips?

Karen: Well, it is hard to say. Birds, it is pretty
rote, it is pictures to words. But with Elissa and
Jane comng in and tal ki ng about those rel ati onshi ps
and bi gger picture ecosystens, cycles, herbivores...

It has gotten wider. So the teaching has gotten
better. Like those review sheets | just gave you. |
amforced to get away fromjust the know edge.

Researcher: You are tal king about your teaching?

Karen: My teaching is getting away fromthe bottom of
bl oom s taxonony and nore to truly application and
anal ysis and synthesis. It is nore of the bigger
picture. | amtrying it out on them | amtrying to
have hi gher expectations for them

Researcher: |s that because of what Jane and Elissa
have done, or is it just because with tine you are
trying to do nore or..?

Karen: Well, they have taught ne and rem nded ne. It
islike it is wrth it, kind of, because we are going
to see it. Everybody got a 50 on this first quiz.the

science review. | wasn't surprised. | got on the
board and wote a bunch of notes and we tal ked about
it and then we did it again. It had all been seen

before, but it just takes that long to gel. So they
took it again and truly the majority of themgot a B

or higher. It just gives ne nore incentive to take it
to a higher plane in an area | mght not normally
because | have no reason to. | hate to say that, but

it is the truth

Researcher: Can you explain to nme what the reason is,
that you have for these topics?
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Karen: Well, because we have seen it, we are going to
see it again. | want themto have the reason to | ook
forward to it next year. | want themto be notivated
to wite a thank you letter. | want themto feel a

bi gger sense than “I can identify a bird.” | want
themto have nore of a.l do care that they can take
this to other places. They can use this in witing,
they can use this in math, they can use this in
et hi cal considerations and nake a choice. | amnore
notivated personally to do it because we are going to
actually, kinesthetically get out there and see it and
do it and see a difference. In conposting and
recycling...in ny roomwe do those things. On the
field trips we see those, and do those, and tal k about
t hose, and people are going to reinforce this with ne.
So | feel nore supported and not like |I am barking up

atree. | wll give an exanple. MW first year, | did
a unit on humane education. It was |ike knocking ny
head against a wall. That is the area of nurturing

ani mal s..and they have a whole curriculumw th that.
Studi es have shown that if you don’t learn to |ove,
then you wll not be |oving.just respecting life. |
attenpted this with some 6'" graders.alone. There were
no field trips, there were no volunteers, there was

nothing else. It was ne alone in the classroom
couldn’t take the comments that | was hearing. | can
see it in Jane and Elissa when the kids yell out “oh,
my daddy shot one of those.” It is hard. And when
you are al one and you know that no one is going to
reinforce or take it along and connect it...l said
“ok, we will not be discussing this again this year.”
It turned into a button to push with ne..”let’s talk
about how we strung up that cat.” It was sick. And
one sick kid in the roomaffects everyone. Now | have
nore of a reason. It is worth it togo alittle

further and a little higher.

A: So is that sonething that is harder for you to do
outside of these trips?
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Karen: Yeah, it is because | amnot going to have
hundreds of adults making an individual inpact. | am
not going to have their personal input. It would
sinply be ne lecturing to them That just goes on
dead ears. This experience, this collaboration nmakes

it effective. Not that | lecture, |I don’t have to.
can just apply. It is comng out of themnow |
don’t have to say, “this is why this is a good thing”
or “this is why we care.” | don’t ever want to preach

to them it always cones back to haunt you if you do.
They know. But if you do it in a nore inferring why
it wll cone back to you in a beautiful way. They

wi |l say “Sonmebody plucked that flower, it is going to
die now \What good is it now?” And | will say “Let’s
put it on the conpost pile, that is the good | know to
do with that.” They are starting to get the picture.
They really are.

Excerpt fromlLinda Interview 4 — 5/21/01

Researcher: So how was the last field trip conpared
to the first two?

Linda: | thought it was very good. | never thought
of which one was best.

Researcher: Did you have a favorite one?

Linda: | liked themall. | like different parts that
we did. | really thought that they identified the

pl ants, they were pretty good about that and they had
gotten better about the bugs and the birds. | think
they all grew upon each other. | don’t think there

was any one that was better than the others. They

i nproved, but because of the students’ retention of
their information | think. It got better because of
t hat .
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Researcher: \What about the structure of the field
trips, which one did you prefer..or which aspects did
you prefer?

Linda: | liked the scavenger hunt a lot. | think
that is a great idea for themto have sonethi ng
specific to look for. | amtrying to remenber if |ast

tinme was a little looser in the scheduling..about
getting sonewhere at a certain tinme. That |ends
itself to us better to have a little flexibility |ike
that. It seens that there were nore volunteers the

| ast one. It seened |like there was enough adul t
supervi sion, which was great. O course | had Jane,
whi ch nmakes a big difference, but | had her last tine
too. She is really good with ny difficult boys. [If |
have | earned anything it is that student/teacher
rati os are a huge part of the success. Wen we do
things in the garden and there is only 2 adults with
24 kids, it just doesn’'t work. You just can't do it.
But with the way we have it set up over there, it
really makes a huge difference.

Researcher: As far as the amount they can learn or..?

Linda: Both. They have easy access to an adult so
they can ask for information. |If | have to pull off
and reprimand one of ny chall enged children, then
there’s other adults that can take over and continue
with the rest of the group. That is a huge thing

because nobody m sses out that way. |If | amhaving to
chew on a kid and I don’t have any backup, then they
all kind of have to wait for me to finish. It is a

real drag. That happens often in the real world.

Researcher: And did you find that the volunteers were
know edgeabl e?

Linda: Yeah. | amtrying to renmenber..on the bird

one, | can’t renmenber who was our birding one..but I
think this one, they were the nost.we had Bob, he was
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really good as well. He really knew his plants. So |
think they were nore infornmed this tine.they knew
their plants better than sonme knew their birds.

Researcher: And what about as far as handling the
ki ds?

Linda: Oh, yeah. They were really very good. No
problens at all.

Excerpt from Sam Interview 2 — 5/16/01

Researcher: Do you think the | evel of preparation for
the field trips was just a good for the |ater ones?

Sam Yes. Especially having been to River Vista
several tines. Also, it was part of our science
curriculum So they had already | earned sone about
soil in our own curriculumbefore they got there.

Researcher: Can you tell nme a little bit about
communi cation..do you feel like you had all of the
informati on that you needed?

Sam  Yeah, absolutely. Having Karen as our |iaison
between was really helpful. That neant that | didn't
have to go to all of the neetings to find out what was
going on, but | could ask her if |I had a
question...”Wat should | do about this or that?” She
was great about comrunicating to us. And then
yourself as well ..comi ng in and aski ng what we need.

Researcher: Wuld you suggest doing the three field
trips to River Vista again next year?
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Sam Yeah. At first | was really worried about it.

| thought, “Gosh, the kids are going to get bored.”
But they didn’t. They really enjoyed it. | think
especi ally having those hands-on activities at the end
kept themreally interested. There is a lot to see
there. | think it was very val uabl e.

Researcher: Did it hold your interest?

Sam Absolutely it did. | learned as nmuch fromthe
experts that we had wal king with us on each field trip
as the kids did. Yes, it was nice.

Researcher: Even though we had covered sone of the
same stuff in the three field trips..because you had
mentioned in the first one that you woul d rather not
have the birds...?

Sam Yeah, we had sone carry-over. So we had the

bi rds when we were supposed to be focusing on insects.
But it is difficult not to because you have kids
wal ki ng around and | ooki ng at sone wonderful birds.
You can’t tell themnot to look at it. But as far as
t he pl anni ng goes, maybe the Audubon society nenbers
could be there just for the bird one as opposed to
during the insects.

Researcher: But did you think that was a problem
because you nentioned that...

Sam |If you are going to nmake a change, that is one
change that | would suggest. Because then the kids
say “We have al ready done that.”

Researcher: Do you think on the second field trip
that they were kind of |ike that...

Sam No, | was worried that they were going to be
bored, but no they still seenmed very interested.
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Researcher: Wat do you think the students got out of
the field trips?

Sam Oh, a lot. Science should be hands-on and when

it is not, it is bookish and it is not real. Having
sonet hing tangi ble that you can say “we are going to
| earn about soil.” And | was able to use that even in

our own science books. W are |earning about all the
different layers of soil and | was able to tell them
“and you are going to go out and |l ook at this” “you

are going to see this and touch this.” That nakes a

worl d of difference. They cone back excited about

sci ence as opposed to just reading a page.

Researcher: And what did you get out of the field
trips?

Sam | learned a lot, to be honest. Several nanes of
insects and plant life that I was not aware of.

think also it just reinforced to ne the value of the
hands-on activities that we just tal ked about. That
is sonething |I |earned.

Researcher: How do you think the field trips can be
i nproved?

Sam | guess the only change that | have suggested so
far is not having the Audubon society nmenbers there
during the insects. Save themfor the birds day. And
| guess this is alittle bit selfish,.l amsure that |
am perfectly capabl e of making copies, ..but having

t hose done ahead of tinme as it was for field trip
nunber one facilitated it a |lot nore and nade it
easier as a teacher. So if that could be done for al

three field trips, | think that would be great. If it
can’t, then that is fine. It isn’'t sonething that
can’'t do.
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Excerpt from Rachel Interview 1 — 12/8/01

Researcher: Good. And what did you think about these
data sheets? How did that work?

Rachel: It was just so hard, | think because there
was so much stuff. M kids rarely wote anything down
because we were constantly going and seeing and they
were picking up stuff. Finally by the end we had a
l[ittle bit of down tinme and the girls were like."let’s
get out our journals and jot some notes down.” But by
that tinme they had pretty nmuch, not really forgotten
because she hel ped themrecall a bunch of information,
but...It just seened kind of hard for themto stop
every tinme and wite sonething dowm. | think they got
just as much fromnot witing stuff down. Picking it
up and touching the duckweed and picking the berries.

| think that was nore helpful. But at the same tine,
they need to wite it down so that they know | don’'t
know, that is a toss up.

Researcher: If there is anything el se you can think
of ...

Rachel: If you can conme up with ideas for
classificatory or persuasive, narrative, or howto.we
coul d al ways use sone ideas. | guess nore, instead of

just science books, nore story books. For instance, |
was readi ng Janes and the G ant Peach.that would be a
good way.

Researcher:

Rachel : And you mght want to talk to Sally, she also
t eaches science. | don’t even know if Linda has

tal ked to her about what she has been doing with the
books. And | don’t know if she has them or knows. So
you mght want to talk to her about it.
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Researcher: Gk, that sounds |ike a good idea.

Rachel: | will show you our pictures..ny boyfriend had
a canera and he actually let the kids take the

pi ctures. [pictures of the field trip up on the
wal | ]

Researcher: And how did you find the scientists that
cane to the cl assroonf

Rachel : Kind of abstract for the kids, | thought.
Researcher: Do you nean it was above their heads?
Rachel : Probably. | can’'t even renenber what they
tal ked about, but it was higher-level things for the
kids. They were just spewing it off, |ike kingdom
and... | don’'t know if they have | earned those words.

Researcher: |In what ways can they hel p make those
presentations better?

Rachel: | don’t know. Especially if you are going to
be using those big terns, maybe show them But |

don’t know how they could show them | |iked how they
brought in sone of the critters to show.

Excerpt from Catherine Interview 1 — 10/24/00

Researcher: So what can we do to make this a
successful field trip?

Cat herine: The one com ng up?

Researcher: Yeah
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Cat herine: Success now, as far as school is
concerned, the bottomline is the [state assessnent]
test. So making sure that there are sone key

obj ectives addressed in the pre activities and the
activities out here and post-activities. But it wll
be successful if their learn basic

sci ence..observation, witing down what they observe,

cl assifying when they get back, following up with sone
type of project or activity where they draw on what
they | earned here. Since science wll be taught as a
[state assessnment] test in the next year or two we can
justify getting themprepared. | like the idea of
just teaching them science out here. |If the rest
happens, fine.

Researcher: And so what benefits do you see in us
having this collaboration, where we are working with
the teachers and the site, and all of the different
aspects of it.

Catherine: A great benefit in collaboration..as a
teacher | amvery limted in nmy know edge..an in-depth
know edge of science or any subject. | ama
generalist.l knowa little bit about a whole | ot of
subjects. So I am always | ooking for people who are
experts in their fields. | want to draw theminto the
experience in the classroomso the kids can benefit
fromnore than | can give themor teach them This
field trip out here has just been phenonenal because
we have experts fromthe university and Audubon

soci ety and Master Naturalists and sone ot her

organi zation..what is it called...R ver Watch. Then
there were high school students fromtheir science

cl asses that had a | ot of know edge too. Any tinme you
can pull together a teamto neet a single objective it
is powerful.

Researcher: And do you envision any problens with
this coll aboration...any possi bl e drawbacks or...
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Catherine: Well, comrunication.keepi ng communi cati on
open is really hard when you are working with so many
di fferent groups and to nmake sure we are all on the
sane page---That we all do have the sane objective in
m nd and that we are going to actually follow through.
There may be sonme that will and sonme that don’t. And
there may not be.lets see, how can | put it.sonmeone
checking up that they are. That just happens.

think that just keeping communication open and making
sure that people feel confortable and confident. A

| ot of teachers that don’t have science backgrounds,
or even an interest in science, they m ght not be so
interested in participating but have to. So getting
them ent hused and participating in the pre and post-
activities | think is a challenge. It is always easy
just to cone out and bring the kids. But to nake it
val uabl e you have to do the pre-activities so that

t hey know what they are |looking for to |l earn and the
post-activities too.

Researcher: So, what is notivating you to continue to
participate in the collaboration, because you are
clear and free!

Catherine: | know | amfree! | don’'t know, | am
possessed | guess. (laughs) This was the nost fun
thing last year. This was the project that | was nost
excited about and | just want to see it continue.
enjoyed all of the people that | worked with and | saw
that it was really valuable for the kids. | just
wanted to be available to assist in whatever way was
appropriate to enhance the programor go in and teach
one of the classes’ pre-activities or post-activities-

--if they want nme to, | don’t know what they want ne
to do. O to be trained to help actually |ead out
here. | amjust very enthusiastic over the whole plan

of the program

Researcher: Wat do you personally hope to get out of
this?
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Cat herine: Hmm.personally... Wll, | would like to
see..Ok this is personal, not what is going to happen
at school. O course | want to see the science
program enhanced at school, it is faltered, it has
been put on the backburner for too long. So that has
been a goal, to get science enhanced at school. |

want to learn nore. | amcurious. | haven't given up
| earning. Wen | cone out here for these trainings
and on field trips | learn sonething new, so that is

sort of a personal satisfaction for ne.to be involved
in |learning new things or helping to expand a program

Excerpt from Principal Interview 1l — 10/23/00

Researcher: Earlier in the year you and the 4'" and 5'"
grade teachers cane out to River Vista—+ think it was
during your inservice days.

Principal: R ght

Researcher: | was just going to see if you could
speak to what pronpted you to cone out.

Principal: Well, last year when this got started,
Linda is very nmuch into the environnent, so she said
sonething to nme about |ast year. And she was |iKke,
‘“WIIl you support us? And | said, ‘Yes | wll’ . But
| really didn’t know too nmuch about it. But | heard
bits and pieces. They cane back and they were |iKke,
‘The kids loved this’. And I got sone pictures and we
did alittle newsletter article about it. And | began
to get nore and nore inforned about it. | still am
not as informed as | would like to be, 1'd like to
conpl etely understand everything, but | just have too
many ot her responsibilities.
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Researcher: O course...

Principal: But this year when they said they were
going to carry it on from4'" to 5'" and wanted to get
the 5'" grade teachers involved, and that there was
going to be this planning neeting, then I, yes,
definitely want to go. | did go, and | learned a | ot
nmore than | knew before. But | had to | eave before
all of the planning was done, there was anot her
meeting | had to go to. So, that’'s what inspired ne
to get nore involved and it was a chance for nme to

| earn about what was goi ng on.

Researcher: And, that tinme, for the teachers, that was
during their inservice?

Principal: mm huh.

Researcher: Wat woul d they have been doing
otherwise, if they hadn’t cone out there?

Principal: They probably woul d have been working, as
a grade level, planning units of study for the
year ..doi ng the sane thing.

Researcher: And, is that sonmething, going out to the
site and everything that you do for other field trip
sites?

Principal: No

Researcher: And why do you think that this one is
different?

Principal: Well, this is part of our community, in
River Vista, that’s one reason. | think that there
are a lot of places that classes go for field trips
that are just set up as a field trip kind of place.
So going there to | earn about what they have to offer
is different than this. This is a project that is
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goi ng on between our school and the |local university
and other universities and researchers. | feel |ike
this is a situation where your business or group is

investing in our children and that makes ne want to

i nvest back.

Researcher: You ve approved 3 field trips this year
for the 4'" and 5'" graders?

Principal: R ght.

Researcher: And that is a significant anount for one
pl ace.

Principal: R ght.

Researcher: And | was going to see why that was that
you did approve that nmany.

Principal: Because it is close, it is sonething that
is in our comunity. It is sonmething that | think we
are very lucky to be a part of, to have the
partnership that we have—all of those things.
Probably nore that anything, that we are nei ghbors.

Excerpt from Jane Interview 2 — 12/13/00

Researcher: \What aspects of the field trip do you
feel went particularly well?

Jane: | was delighted with the energy on the part of
so many people. So | think the collaboration, in ny
opinion went really well. There was a real diversity

fromretired teachers, to teachers, to college
students, to high school students. That was a rea
pl easure to see happen, the whol e concept of nentoring

267



really did happen. So, that is ny first joy in the
whol e thing. The second thing that went really well

is that | learned a lot. That is a personal pleasure,
to learn that nuch. | |earned about how the
teachers...what they have to deal with. | at |east
got a taste of that. And then | learned a | ot of the
material itself. So that is fun for ne. | had never
done aquatic benthic macroinvertebrates. So that is
personally and selfishly fun. | guess there is, in

your mnd, always roomfor inprovenent. But given
that two days were rainy and we were traumati zed by
the possibility or very wet kids and what to

do..... and two days were clear but chilly....everyone
adapted and nade the best of it. And it went quite
well. And then we got the gift of it didn't actually

rain from10 to noon. That was a real blessing. But
again, that enthusiasmand spirit really pleased ne.
Peopl e coul d have been down or negative, and they
sinply weren't. They just said "Ch, we'll do with

what we've got." So that was neat. All the teachers
that canme seened....of course we are all on our best
behavi or when encountering each other....but they

seened to enjoy it. That was a real pleasure. The

ki ds obvi ously enjoyed being out there and | can't say
that | felt that everyone of them went away w th many
concepts of macroinvertebrates, but they certainly
went away with sonme appreciation of sone of the life
that is going on in different bodies of water. |
think all of themw || take that home with them So
that is nice to feel....l hope | amright on that, but
| feel 1 am And sone students were just absolute
jewels. They would ask a question and give a context
for asking that question which neant that they really
had t hought about what they were going to see...or

t hought enough about it that now when they sawit, it
makes sense to them So that was an absol ute delight.

Researcher: You were nentioning that you | earned a
| ot about the teachers..... what specifically...?
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Jane: Well, as | went around | called themall saints
for a nunber of days. They work |ong hours, never
seemto have a nonent to thenselves. | admre that
they can stay centered and functioning as a teacher
rat her than just becom ng insane. This is what |

mght do. | really admre the way they dealt with the
cl asses. Sone classes, it seened nuch easier to keep
those kids focused. Oher classes, it seened really
hard to keep the kids focused. And they all did such

a wonderful job. | really admre them It just
brings it...not having children nyself, | don't get
into elenentary school. So it has been a very |ong

time since | have been involved. So | really admre
that effort that | saw those teachers put into it. |
hope, and this is one of the areas | think we can
inprove on...it was one of the things I

| earned. ... being a scientist, | had forgotten that
everyone doesn't have a fairly extensive basic
under st andi ng of science. So the teachers that didn't
do science as a specialty or didn't have nuch
science..... and it made ne think back when | taught

bi ol ogy to nonmajors. | realize now at the tine |
taught biology at the university to nonmgjors | said |
amgoing to assune this may be the only biol ogy they
ever get. And | tried to present it in a context that
woul d give themthings to renmenber that they could
actually use or enjoy rather than just |earning about
coel ons and acoel ons and things that bore ne to tears.
And this made ne think, oh this is true. That may
have been the only biology that sone teachers get.

So, one of the things that | would like to try to do
in the next field days, and sone of the teachers have
said this, is to give them nore heads up, nore
under st andi ng of what we are trying to cover....try to
give themthe basics so they can then enbellish those
basics for the kids.
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Excerpt fromElissa Interview 1l — 1/27/01

Researcher: Considering that you are vol unteering al
of these late nights, | was wondering what notivates
you to help with the field trips

Elissa: Insanity probably. Just kind of being in
education, you end up realizing the need for it. And
being in science, |I |ike science. And one of things,
if you like sonething, and appreciate it, then you
want to share that know edge and you want people to
understand it and understand it properly. It is the
kind of thing where a ot of science is taught
inproperly and a | ot of concepts are either not done
or done very poorly.there is a |ot of general public
know edge that is conpletely erroneous about things.
They have very cut and dry ideas about science and
things that are just conplete msinformation. | get
that in ny college students. And to try to undo the
ki nd of damage that is done by teaching them sonething
wrong, basically wong, is very difficult. The sinple
concepts that they were taught were black and white,

gl ossed-over as if it were that the people that were
teaching it to themdidn't understand it or they just
thought it is just alittle white lie and they w |

figure out the truth later. It gets so ingrained
because it is taught to them over and over again as if
this is the way it is. It is a wong interaction, it

is a wong way of looking at it. To get themto
change that around..because once they have built up
their entire infrastructure of know edge around these
erroneous pieces of information and the erroneous
links that they have made, .to get themto undo that
means they have to break down everything they have

| earned. And they don’t want to do that.your brain
doesn’t want to do it, doesn’t want to accept the
foundation is wong. It is really hard to get themto
learn it properly. So if we can get sone basic stuff
early on done right, maybe we can head this off so
that it is easier for themlater to understand stuff
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properly. It is just so difficult to get people to
relearn. There is no point really in having sonmeone
| earn sonmething wong in the first place. It is
better not to teach it to themat all, and have them
cone in with a clean slate. But unfortunately, that
i s not what ends up happening. You tend to renmenber
sonmet hing nost strongly the way you first |earn
sonething. That inprint tends to stay. It doesn’t
matter how many tines you tell themsonething, it is
different fromwhat they thought it was when they
first cane into the class, and over 50% when that
test comes up, they go back to their first inpression
of it and get it wong. It is really hard to fix
those little problens that seem so i nnocent before,
but really have | arge repercussi ons down the road.

Researcher: So what do you think that you can do to
help fix that.if that is one of your reasons for
vol unt eeri ng?

Elissa: Well, | amtrying to inplenent a programin
what ever input | can give into what is going on, where
sonet hing can be done in a better way than what is
bei ng done now. | can try to keep out things that
aren’t really accurately being portrayed.try to make
thema little bit nore accurate or valid in terns of
how it is being used. | have tried to head that off
inthe past a little bit. 1 try to see if we can, by
interacting with the kids, help themsee a little bit
nmore of what science is really about. Let them see
that there are things out there that you don't often
t hi nk about and don’t often seem i npressed about ..t he
things that you are nost famliar with can be
interesting.there is other stuff to | ook for and that
you really need to know what you are | ooking for and
you will see lots nore stuff than you did before.

Researcher: So why specifically at River Vista,

because there are a | ot of places where you could
vol unt eer ?
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El i ssa: Because | know people out there and because |
have been going out there on field trips. Because
Jane and [her husband] are involved and they are just
sort of down the hall. It is sort of a fortuitous
thing where it all kind of canme together because | had
been going out there for nore than 10 years. | had
been going out there for years. It is a neat place
and they needed help and so there | was.

Researcher: This nmay sort of get out what you were
tal ki ng about before, but what role do you think
scientists could or should play in el enentary
educati on?

Elissa: | think they can provide information on how
to present topics..provide a schene on how to present
information better than it typically has been, and in
a nore updated fashion, and in a nore realistic
fashion so that you are not teaching them wong stuff.
It is not a matter of making it nore conplicated or
anything, but it is a matter of making it accurate. |
mean there are sinplifications that are done that are
just wong. You can sinplify things without making it
wong. So that is kind of the way to | ook at

sonet hing. And people outside of the field won't
realize it, they will think something is just sinple
and very easy. They think it is too conplicated, so
they will just say this. But to them they think it
m ght nmean the sanme thing, but it doesn't really. It
really doesn’t, it is a very different sort of thing
when scientists see it. No, you are not saying the
sane thing at all. Teachers that don’t know that

m ght think that it doesn’t matter, and it can. That
is one of the things, as an expert in that field, you
can provide input and say “you really should not
present this information this way, you should not be
using these ternms in the way that you are doing that.
You really should be using this set of ternms or doing
it this way and finding ways to make that accessible
to them” And the teachers know their classroom but
as a scientist you know that field. So bringing those
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2 together and having both sides being able to see
each other’s side a little bit and saying “Ok, we need
to have these things in there, how about | rearrange
it this way, what do you think? 1Is that ok or is it
still wong?” Having that sort of a thing going on is
sonet hing that scientists can certainly contribute to
el emrentary educati on.

Excerpt from M chael Interview 3 — 2/2/01

Researcher: How do you think the collaborative
process i s working?

M chael : Thank god you are there. | think that

you’ ve hel ped with that with facilitating
communi cati on..keepi ng an eye out for potenti al
problens |ike the bird pictures disappearing. These
materials.just like you said, the materials made a big
difference this time. The teachers had to deci de what
to photocopy. And I think that is a |lot of your

doing. The collaborative process, | think we are al
just feeling our way through that. | amreally out of
it really. Jane has taken.l can’'t be a big part of

t he col | aboration because | don’'t have the tine or
focus. Jane and Elissa have really junped in there to
do a bunch of stuff. So I don't have to be in there..l
don’t want to step on their toes. They are into it,
so that is great.

Researcher: Do you nean with the pre activities and
stuff?

M chael: It all sort of hits me on the day that they
cone. It is very funny. Up until that day Jane and
El i ssa and everything is being done and then they get
here and everyone just |ooks at nme .”how do we do this
now?” “VWhere do we go?” “Alright, group 1 wll go
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this way, and group 2...” That is always very funny to
me. |t happened the last tinme too.

Researcher: And do you think they were supposed to
have planned it before?

M chael: Oh no, we had talked it out before. But I
think the expectation is that I amin charge when they
get here. That is always a surprise to ne, especially
on the last visit. So nuch of it was done beforehand
and all that preparation. But when it got here, that
initial nonment was chaos. Teachers saying “I didn't
know t hat” And | know they knew it. But everyone is
thrown out there at the beginning. And it always
seens to cone back to nme to get everybody in order

get the teans set up. No, don’t go in now, one team
at atime go to the restroons.to get that flow going.
And once that flow gets going, it is fine and | don’t
have to do as nuch, especially the last visit. Once
we got everybody up to the site there was really not
much for ne to do so that | could float between and
keep an eye on things. The first 15 m nutes was
chaos. But | think it will be that way every tine.

Researcher: |Is that a role that you woul d rather not
have?

M chael: Chaos | never like. | amvery good at
maki ng order out of chaos, so it is a role that I am
confortable doing. | don’t like doing it. But | know

| amgood at it, so fine. And given just how nuch
energy Jane puts out and Elissa puts out and you put
out before..and the teachers...before getting
here....ok, | can do this. But conmbining that with
havi ng snacks for everyone ready and coffee and maki ng
sure people get nanetags on and all of that stuff,
those nornings are hectic for nme. But, that’s
alright. That is part of ny job.

Researcher: Well, and it has been nentioned that we
don’t really have very.like at the beginning we didn’'t
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set out roles.this is your job, this is your job...
VWhat are your comments on that? Do you find that that
is a problenf

M chael: No. | would rather work that way. That |
t hi nk makes some fol ks invol ved here anxi ous because
they like to have clearly defined roles. | think for

creativity, to let those energe with people’s
interests and their strengths.just let that energe.
But if you dictate it at the beginning...like Kathy
and say “Ok Kathy, here is what you are going to do.”
She doesn’t know what she wants to do. To |let her go
and hang out with Jane and offer sone hel p and maybe
fromthat will emerge sonething that she really wants
to do but didn't realize that she could do. To ne
that is what is neat about River Vista because | went
t hrough the same thing in creating ny job here.

never expected to do this. | never knew | could do
this. |1 don't know what this is. There aren’'t any

j ob descriptions for this. So | want to see that
happen for other people. Because so nany peopl e that
show up here like Kathy and other fol ks that are
transitioning fromjobs or school, the ones
transitioning fromjobs have tried to do that and
realized they are not that thing. They don’'t know
what they are. The university students are al

| ooki ng for that box, and we all know there aren’t any
really useful boxes that way. This can be a pl ace
where people sort things out for thenselves. This
program| think is a ...1 |like how we haven't defined
roles in a very fixed way. W have sonething to get
done and let’s get it done. And if Jane wants to do a
drawi ng, ..she was great, it was a beautiful draw ng.
Now, what | have done for this visit, because Jessie

who is one of the interns is also and artist, | have
said “Jessica, help Jane if she is going to do sone
kind of a drawi ng because it took Jane so long.” But

that was an experience in sonething that was good for
Jane and it al so gave an opportunity for ne to
recogni ze that Jessica could probably help with that.
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Researcher: Do you think that we have sort of begun
to formour own roles throughout the year?

M chael : Yeah, oh yeah.
Researcher: And what do you think those are?

M chael: | don’'t know if | have |abels for it. |
haven’t thought that much about the roles. | think
that, like | was sayi ng..communication, the kind of
coordinating that you do.the bringing the expertise on
mat eri al s, devel opnent. Jane and Elissa bringing al
of the scientific know edge and that kind of
creativity...being able to bounce that off of you and
you nore realistically saying “well naybe the teachers
are going to be nore interested in doing this” and
then they go along. The teachers giving nore
feedback. | think the teachers have changed their
roles, fromwhat | can see.

Excerpt fromBeth Interview 1 — 5/23/01

Researcher: Can you tell me sone qualities of what
you think of when you think of a successful field
trip?

Beth: Just to nake sure that they take back the

knowl edge. | know when | was taking the kids through,
my main goal is nore than menorizing specifics was to
make themlove it. Because if they love it, then they
will learn about it eventually, if not then. So
guess, just to have themtake back good nenories, fond
menories and think of science as a great, wonderful,
fun experience. Because a lot of themcane in the
first time with the attitude of “Ch, | hate science.”
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Then by the end they were liking it. So I always
pointed out “this is science!”

Researcher: In what ways did the trainings help to
meet your needs as far as hel ping you nake it a
successful field trip?

Beth: Well, they taught me a lot. | amno expert in
any of it, so to know the basic things that they are

| earni ng gives you a good place to start to know what
you should focus on or what you shoul d enphasi ze. And
al so, to get to know the other people that are here.
Because havi ng those connections is really neat.
Knowi ng what they are | earning and what you can do for
them to help them is helpful. They were very

hel pful .

Researcher: In what ways were the trainings falling
short of meeting your needs?

Beth: | don’t know. Not too nuch actually. [If you
had any question or anything you could just ask. |
felt really confortable with the kids. W always had
the material that we needed to tell them |If not |
knew | would learn it on ny way from everyone el se.

Researcher: So did you always feel |ike you knew what
was goi ng to happen on the field trip?

Beth: Pretty nmuch. | know that kids will be
kids.like that kid that junped in the pond. You don't
expect those things. They learn and they are fun. |
think that by giving thema |lot of roomto grow.nmaybe
it is just the way | have been school ed.w th giving
the kid a ot of roomto explore and nake their own

m st akes. But, by not being a teacher, a dom nating
teacher, but a hel pful friend that knows nore..l think
that is great. Everything went really well. W had
different levels of kids. You wouldn't know if you
get the really sharp group or the | ower group. But it
is easy to accommodate, | think.
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Researcher: Have you had a | ot of experience with
ki ds bef ore?

Beth: Yeah, | babysit a lot. | spent a lot of ny
life around kids. | love them | love taking the
tinme to be around them and teach them.especially to
| ove nature. Because | had a |l ot of that when | was
little.introduction to nature and bei ng outdoors and

loving it and protecting it. | think that is what
really has stuck through the years nore than
anything.the love for it. If you love it then you

will take care of it and |learn about it. That is what
| want to pass on.

Researcher: How is the organization of the field
trips progressed? How is the organization of this
|ast field trip conpared to the first two?

Beth: OCh, | think it is a lot better to have just the
one focus and the rest of the tine to do whatever,
then to try to shuffle everybody through at a certain
time and certain thing. A lot of the tinme they wll
be conpletely enthralled by sonething and you have to

say “oh, we have to nove on.” It is better to just
let themjust sit there with whatever they go wow
about. | think the last field trips were a | ot better

in that sense.

Researcher: |In what ways do you feel you were
personal ly able to have an inpact on the way the field
trips were structured?

Bet h:  Each individual can give sonething different.

| really enjoyed being with the kids, because | think
t hey have a good tine when we have our ganes and they
come out learning things. | think everybody has a | ot
to do with it.howthe trip goes and how you are goi ng
to teach it or show t hem around.
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Appendi x D

Col | aborati ve Events Ti netable
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Tabl e 5: Coll aborative Events Tinetable

Dat e Event

8/ 10/ 2000 Meeting with al

10 teachers and princi pal

10/ 24/ 2000 Pl anning neeting 1

Early 11/2000

Dog and pony shows for field trip 1

11/11/ 2000

Mentor training for field trip 1

11/ 2000

Field trip 1 (insects and aquatic life)

12/ 14/ 2000

Fol l ow-up neeting for field trip 1

1/10/ 2001 Pl anni ng neeting 2

Early 2/2001

Dog and pony shows for field trip 2

2/ 17/ 2001

Mentor training for field trip 2

Late 2/2001-
Field trip 2 (birds)

Early 3/2001

Pl anni ng neeting 3/

4/ 5/ 2001
Foll ow-up for field trip 2
4/ 21/ 2001 Mentor training for field trip 3
4/ 2001 Dog and pony shows for field trip 3

Early 5/2001 Field trip 3 (soil and pl ant

life)

Late 5/2001
End of the year dinner

Fol | ow-up neeting for field trip 3/
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