ABSTRACT

Title of Dissertation: A CASE STUDY OF URBAN STUDENT AND
TEACHER EXPERIENCES SURROUNDING
AN OUTDOOR ENVIRONMENTAL

SCIENCE FIELD TRIP

Peggy L. Preusch, Doctor of Philosophy, 2009

Dissertation Directed By: Dr. Emily van Zee
Associate Professor Emerita
Department of Curriculum and Instruction
University of Maryland, College Park

Field trips provide opportunities for students to experience many different
contexts beyond the classroom, and are a popular choice of K-12 teachers in the US.
Recent interest in learning that occurs at informal science educatienscemth as
museums, zoos and aquariums has stimulated studies of the relationship betwewn learni
in and outside of schools. Although many studies focus on the teachers, the contexts,
and/or the studentduring the field trip, only a few look at the entire process of learning
by including the classroom setting before and after the field trip.

This study was designed to develop understandings of the student process of

learning during and surrounding an environmental science field trip to an outdow. sett



John Dewey’s extensive writings on the relationship between experienceaarndde
informed the analysis, creating a focus on active and passive elementexjpehence,
continuity within and across contexts, the interactive nature of the experrehteea
importance of subject matter. An exploration of environmental education (EE),
environmental science (ES), and nature study as content revealed the coespéiiite
subject matter of the field trip that make its presentation problematic. An schaol

was chosen to contribute to the research literature about urban student learnidgon out
environments.

During the field trip, the students’ active engagement with each other and the
environment supported meaningful remembrances of the field trip experiences during
interviews after the field trip. The students accurately described pladtanimals they
had observed in different habitats during the field trip. They also made conn&ations
their home life and prior experiences in the outdoors as they discussed thapfiahdi t
drew pictures that represented their experiences. One student integrated his outdoor
experience with a language arts assignment as he reflected deeplyielu tiigp.

One implication of this study is that educational experiences in outdoor natural
environments are complex in ways that contribute to lack of continuity betweace
lessons in an elementary classroom and environmental science field tripetrong t
relationships between schools and informal settings that recognize théhstrafnigpth
contexts in terms of student learning processes surrounding field tripesxqesr are

needed to strengthen the educative process for field trip participants.
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CHAPTER I: INTRODUCTION
Statement of the Problem
Field trips to science-related educational sites have a long tradition as a
alternative to school activities at all grade levels in the US. As resolecesb scarce,
however, administrators and teachers must decide whether such excursioograteey
time, effort, and funding required. Advocates for field trips need documentation of what
students learn and how that learning occurs. In addition current interest in tbgspobc
life-long learning has created the need for increased understanding of tiveglediects
of experiences beyond the classroom. Recent concern about the amount of time that
children spend indoors versus time spent in the outdoors has also generated interest in the
frequency and quality of educational experiences that children have in the sutdoor
(Louv, 2006; U.S.Government, 2008).
In the last two decades, researchers have developed a variety of understandings of
the educational value of the field trip experience. Many research stadiesdn
museums as the context of learning during the field trip (Bamberger,&0@6; Cox-
Peterson, Marsh, Kisiel, & Melber, 2003; Finkelstein, 2005; Flexer & Borun, 1984;
Gilbert & Priest, 1997; Griffin & Symington, 1997; Schneider, 2003; Tal & Morag, 2007,
Tran, 2006). Fewer studies have focused on science centers (Falk & Storksdieck, 2005;
Tal, 2001), parks (Brody, Tomkiewicz, & Graves, 2002; Knapp, 2000; Schneider, 2003),
natural environments (Falk, 1983; Orion & Hofstein, 1991, 1994; Orion, Hofstein, Tamir,
& Giddings, 1997; Simmons, 1993, 1994, 1996; Tal, 2001), school-yards (Cronin-Jones,

2000), and aquariums (Falk & Adelman, 2003).



Studies of field trips vary by context and also by the focus on different aspects
and perspectives of the learning process in these contexts. Some focus on'teachers
thoughts about field trips (Finkelstein, 2005; Schneider, 2003; Simmons, 1993, 1996; Tal,
2001) and motivation to take students on field trips (Kisiel, 2005; Michie, 1998). Some
studies focus on the teaching strategies used at the informal context (Ban&b&ial,

2006; Cox-Peterson et al., 2003; Tal & Morag, 2007; Tran, 2006). Others explore what
students learn through analysis of self-reported learning (Cox-Peterdqr2€03);

student construction of knowledge with analysis of concept maps (Anderson, &ucas,
Ginns, 2003); student construction of knowledge via links to prior knowledge and
experiences (Bamberger & Tal, 2006); student learning and behavior connectlans to t
newness of the context (Falk, 1983; Falk & Balling, 1982); to mention a few studies.
There are only a few studies that explore the stysl@aessof learning, that ishow
students learn, including science experiences in the classroom beforesatikedit!d

trip (Anderson, Lucas, & Ginns, 2003; Griffin & Symington, 1997).

Thus, several reviews of the research literature suggest that moes sitithie
learning process including both the informal field trip context and the formal school
context are needed (Dillon, Rickinson, Teamey, Morris, Choi, Sanders, & Benefield,
2006; Falk & Dierking, 2000; Pugh & Bergin, 2005; Rennie, Feher, Dierking, & Falk,
2003; Rickinson, 2006). This study is designed to address this gap in the literature by
developing an understanding of the students’ learning process including classroom
science lessons and the field trip experience at an informal science@uaeater in an

outdoor setting.



Using Dewey’s concept of an educative experience to interpret the dataldpdeve
descriptions and understandings of three different perspectives of this learning
experience: that of the students, their teacher and the informal site edlicatohoice
of an urban school setting and students provided the opportunity to study a particular
group of students and their process of learning, with recognition that although the urban
school setting would not be representative of all school settings in the US, it would
contribute to the field trip literature for urban students.

This study of students’ meaning-making process surrounding a field tripad ba
on social constructivism, with the verbal and physical interactions between the
participants, the teachers and students considered to be part of the students’-meaning
making process. Their engagement with the environment and connections made by
students to prior knowledge and experiences were developed as important indicators of
the ways in which they made meaning of the experience.

In the following sections in this chapter, | develop the conceptual framework f
the problem. | chose particular aspects that John Dewey discussed in hissvainog
the nature of educative experiences for the analysis of elements of thers@dhniat
might have contributed to the students’ learning process.

The characteristics of an “educative” experience described by JoheylRegy
presented in the following section on framing the research problem. A discustien of
key attributes of outdoor contexts for learning is followed by a presentatiop of m
motivation to undertake the study and the epistemology of the study. Finally, thegpurpos

and research questions for the study are presented.



Framing the Research Problem

The experiences of the students and the teachers during the field trip and in the
classroom are the unit of analysis for this study of the students’riggsrocessBecause
the field trip did not occur as an isolated incident in the lives of the participantss it
considered to be part of a continuum of experiences that have potential for connections to
be made during the individual’s meaning-making process. John Dewey’s thobights a
the relationship between experience and education were used to develop a framework
within which the students’ learning process or meaning-making processbzmdme
the focus of this study. There are also ongoing interpretations, discussions and
applications of Dewey’s thoughts in the field of science education and resedrch tha
provided further and more current insight into Dewey’s philosophy of education
(Fenstermacher & Sanger, 1998; Hawkins, 2000; Howes, 2008; Lemke, 2001; Miller &
Boud, 1996; Wong, Pugh, & the Dewey ldeas Group at Michigan State University,
2001).

In the next sections, | discuss the Deweyan characteristics of anieglucat
experience that | chose as applicable to this study of an outdoor field trim¢garni
process. | then present key aspects of environmental education and/or enviabnment
science education that are relevant to the teaching and learning of scieeat®mhahe
field trip. Finally, the outdoor context of learning is discussed as important to thimgng
educative process of all children and an experience that might be missingaalittysof

our society and ecosystems.



Dewey and the “Educative” Experience

Dewey writes that a continuity of experiences provides the opportunity to rethink
and develop depth of understanding of subject matter. He suggests that development of
curiosity toward the subject matter is an important part of the forward motion of the
learning process, especially if there is a progression of ideas involvedyDewe
1938/1997). He also suggests that in an educative situation, there are both moments of
activity and others that are more passive, both of which are equally important to the
overall effect of the experience (Dewey, 1916/2007). Another element of exgerienc
important to Dewey is the interactive nature of an experience, with humans aots abj
the environment providing a context for an educative experience that involveg tbie us
the senses (Dewey, 1934/2005). Dewey also mentions the importance of the teacher’s
role in connecting experiences to subject matter and helping the student to continue his
forward motion into the subject matter (Dewey, 1938/1997).

Dewey wrote extensively about the difference between what he considered to be
“educative” and “mis-educative” experiences. The following quotations seteeted
from Dewey’s writings to develop my interpretation of his ideas about expesnce
educative in this study. These include Dewey’s thoughts about the active and passive
elements of an experience, the importance of development of continuity in ¢garnin
experiences, the interactive nature of an experience, including the use ofsthe sad
connections to subject matter.

Active and passive elementdn the following quote fronbemocracy and

Education Dewey (1916/2007) suggests that there are two elements of an experience, the

active and passive:



The nature of experience can be understood only by noting that it includes

an active and a passive element peculiarly combined. On the active hand,

experience isrying—a meaning which is made explicit in the connected

term experiment. On the passive, itiglergoingWhen we experience

something we act upon it, we do something with it; then we suffer or

undergo the consequences............ The connection of these two phases of

experience measures the fruitfulness or value of the experience. (p.117)
Although Dewey differentiates here between the active and passive congpoinant
experience, he also suggests that it is the connection between the two thatvataata
the experience. The connective process thus described evokes for me aegdteade in
an educative experience that is important to one’s meaning-making process ooaducati

In the continuation of this description, Dewey places the entire experience into
education via a connection making process: “Doing becomes a trying: amesqianith
the world to find out what it is like; the undergoing becomes instruction---discovery of
the connection of things” (Dewey, 1916/2007, p. 117). This description moves the
“undergoing” of an experience into a more active process of making meaningfithrou
connections. Both elements, active and passive, are thus very important to making an
experience an educative one.

| think that the combination of the active and passive elements of an experience
provides a more complex way to look at learning than is commonly found in many so-
called contexts for learning. In my experience the active, doing elenyaanised for,
but the different ways in which the passive elements might be supported are Iyst alwa

considered by the teacher, or facilitator of the learning process. In addéipresence



or absence of a guide during the passive phase is something that should be considered
important to the successful process of facilitated learning.

Continuity. Dewey discusses the importance of continuity for an experience to
be truly educative. IEducation and Experien@938/1997), Dewey proposes that an
experience alone is not educative and that it must provide forward impetus into more
learning.

..., If an experience arouses curiosity, strengthens initiative, and sets

up desires and purposes that are sufficiently intense to carry a person over

dead places in the future, continuity works in a very different way. Every

experience is a moving force. Its value can be judged only on the ground

of what it moves toward and into. (p. 38)

This quote is taken from a discussion about the qualities of a present experience, and
followed a paragraph description of the effects of spoiling a child to the present
experience. Inthat case, Dewey proposes that a major effect ohgatea child’s

wishes is that the child expects certain things to happen, and loses the@p#ityevere

in adverse situations. This situation contrasts with an experience and developme
curiosity when forward motion is created into the subject matter. Curiosityharttksire

to learn more about a subject is thus a potential outcome of experiences that are
continuous, or related.

The importance of continuity to the educative process is interwoven throughout
Dewey’s writings. He cautioned against experiences that were not wellctedne
making the statement that: “Again, experiences may be so disconnected from one

another that, while each is agreeable or even exciting in itself, they are ndt linke



cumulatively to one another. Energy is then dissipated and a person becomes
scatterbrained” (Dewey, 1938/1997, p. 26). This statement about the individual effect of
discontinuous events has larger implications for a group of students where raglearni
process is the intended outcome.

| think that continuity in experiences is important but may be difficult to achieve
for many reasons. Continuity as described by Dewey is a laudable goal, with man
different layers and ways that continuity can be achieved in educational pdAsth
recognition of many different ways that experiences can be connectedhtthmigasier
to make decisions that will develop continuity with recognition that even small
connections will strengthen the potential for the arousal of curiosity or treetdriearn
more about something.

Interactive nature of experience Dewey suggests iArt as Experience

(1934/2005) that human interactions with the environment are completely reliant on the
senses. He states that it is through the senses of sight, touch, taste, helasimglbhthat
our interactions with the environment result in an experience. However, Dewesy posit
that the experience is not complete without its translation into further engaigsmae
communication with others.

The senses are the organs through which the live creature participates

directly in the ongoings of the world about him. In this participation the

varied wonder and splendor of this world are made actual for him in the

gualities he experiences...... Experience is the result, the sign, and the

reward of that interaction of organism and environment which, when it is



carried to the full, is a transformation of interaction into participation and

communication. (Dewey, 1934/2005, p. 22)

Direct interactions between an individual and the world occur through the senses, and
then importantly, are shared and communicated with others to bring an experience to
fruition. In interpreting Dewey'’s philosophy of education, Wong et al. (2001) suggest
that it is the engagement with ideas, people, the environment and the natural world via
the senses that is fundamental to the learning process and to life.

Thus, the power and value of ideas are their ability to enrich participation

not only with others, but with life as a whole. In every waking moment—

with others, with nature, or by ourselves—there is opportunity to

participate with our surroundings. Science teachers should help students

see how powerful ideas help them to see, hear, touch, do, and feel in ways

that they never thought possible. Meaningful learning engages not only

language, but all faculties and senses. (Wong et al., 2001, p.335)

In the case of a field trip experience in the outdoors, the sensory inputs contribute
to the experience, as well as the interactions with people in the outdoor environment.
Another interpretation of learning from experience is that humans make sensat o w
perceived through their senses and through the process of sharing their egpeitienc
others (Miller & Boud, 1996).

| think that there is an emphasis on learning in the absence of a range of sensory
inputs in our school systems. One result of the absence is a dulling of the senses or
sensitivity of children to inputs that are natural and normal in different@magnts.

This situation affects expectations, which in turn also reduces potential respmnsev



and different types of sensory inputs. Field trips to different contexts thusantaipute

in very important ways to continued development of understanding through sensory
inputs, a skill or knowledge that otherwise might become atrophied in individuals and
groups of individuals due to lack of use.

Subject matter connectionsDewey also considers movement from an

experience into the subject matter as a crucial piece of the continuation ogb¢hnierce.
He proposes that it is the teacher’s role to assist students in making camnbetween
an experience and subject matter.
But what has been said is organically connected with the requirement that
experiences in order to be educative must lead out into an expanding
world of subject-matter, a subject matter of facts or information of.ideas
This condition is satisfied only as the educator views teaching and
learning as a continuous process of reconstruction of experience. (Dewey
1938/1997, p. 87)
Here Dewey indicates his belief that the subject matter is cemtal ¢ducative
experience and that the process of learning involves the construction of knowlddge wi
the educator’s role as facilitator an important factor in the educative proces
Dewey’s concern that teachers lead students into the subject matteedsiptac
historical context by Wong et al. (2001). They suggest that Dewey’s intentiontimgwr
the book Experience and Educatiqda938) was to address the lack of understanding
about the importance of subject matter as the progressive education movemexit adopte

his ideas about teaching practices. Thus, Wong et al. suggest that Deweth&vhmek
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specifically to clarify his thoughts on the balance needed between studesredent
teaching and development of subject matter knowledge by both the teachers and students.

Another way to look at the teacher-student-subject matter relationshigigdds
by Hawkins (1974). Hawkins considers thoughtfully the roles of the teacher () dahd chi
(Thou) in a learning relationship, and the importance of their common involvement in the
subject matter (It) in his essay entitlédThou and It Hawkins (2000) discusses how and
why the subject matter can be missing in teaching, and suggests that botlstaadher
students can use common sense, explore a science subject via discussion and
experimentation and become engrossed in it, so engrossed that a depth of subject matter
is developed that would not be possible with just the use of textbooks. These ideas about
the relationship and interactions among the teacher (I), the child (Thou), and #at subj
matter (It), are central to this study of students’ learning psoedated to a field trip.

Another view of this triangular relationship is found in Carol Rodgers’ (2001)
review of Hawkin’s bookThe Roots of Literac§2000). In this review, Rodgers moves
from her own experience of science to an explication of the triangulaprsaip
proposed by Hawkins. In the following excerpt of the article, Rodgers suganetlyzes
the differences between teachers “covering” subject matter and “knoavsgjject.

In other words, the subject matter, in this case literature and social studies,

had not been internalized—Ilearned—nby the teacher. It held dominion

over her, rather than she over it. When a teacher’s attention is on the book,

on the lesson plan, on listening for the right answer instead of listening to

students’ thinking, when her mind is on worrying about where students
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should be instead of understanding where they are, then teaching is

technique, a task, rather than an art. (p. 476)
Development of deeper understanding of the subject matter is crucial assebisop
their skills working with students over time. In my view, the dynamics of theifen
process are dramatically changed with different levels of subjectrraatterstanding on
the part of the teacher. With weaker levels, there still can be a stromgnsigt
between a teacher, as facilitator of a learning process, and a studestchs#)ithe
teacher and student might forge ahead together into the subject matter, batheas.le

As depth of subject matter increases, the potential for the teacher to agtids a
into understanding increases, and the dynamics of the learning relationshipeaeadif
Choices about teaching strategies to use might be more complex in thisrsitath
greater depth of subject matter knowledge there might also be enhanced ndoeysth
the effects of the choices or the pathways to knowledge on the part of the teacher.

Subject Matter of the Field Trip

The subject matter of the field trip in this study is frequently chosen by
elementary teachers, especially in grades K-4, and is commonleckferasither
environmental science or environmental education (North American Association of
Environmental Education & Environmental Literacy Council [NAAEE & ELC], 2000).
The complex nature of both topics contributes to the interest in this subject, but also
makes it more difficult to address with students, making it problematic in terms of
consistency of approaches and development of in-depth knowledge of the subject matter.
Because environmental education (EE) and environmental science (ESHevolve

over time in an interrelated way, their borders are ill-defined in preatiden research
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literature. Environmental education in general is focused on development of a citizenry
that is knowledgeable about the environment and its associated problems and motivated
to take part in such problem-solving (Labinowich, 1972). Environmental education thus
evolved to always include an action component, with behavior change the goal. Important
to this study, many EE programs developed outside of formal education in what is
considered an “informal” educational setting, and resources were divertatedbes

school systems. Informal education generally refers to any educati@cttuas outside

of formal education programs (Dierking, Falk, Rennie, Anderson, & Ellenbogen, 2003;
Falk & Dierking, 2000; Larson, 2005; Smith, 2006).

In contrast, the study of the environment via scientific approaches developed as
the subject of environmental science. Environmental science does not emphasize
behavior change, but rather relies on a scientific process to define and thee tansbl
resolve environmental problems. Environmental science education is defined by the
Maryland State Department of Education (MSDE) K-8 science standardgtidsrits
using scientific skills and processes to explain the interactions of envircalrfeeniors
(living and non-living) and analyzing their impact from a local to a globappetive”
(Maryland State Department of Education, 2005b).

The absence of clear definitions of the differences and similaritieeéetEE
and ES education makes development of attainable educational goals for eithér subjec
difficult (Gough, A., 2002). School districts vary widely throughout the US and even
within states on the interest and support of EE and ES programs. As a result many
projects devoted to education about the environment rely on individual teacher interest in

the environment and/or science education. Recent reduction in the number of hours of
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classroom science due to the federal No Child Left Behind (NCLB) mandateesdtdts
in even lower frequency and duration of classes devoted to ES especially at the
elementary grade levels (de Vise, 2007).

The problems associated with teaching about the environment are relevant to this
case study of a field trip because the field trip involved students in stualyimgls,
plants, and their habitats by using scientific methods in the outdoors. In adalitien t
confusion of terminology and goals, many EE topics like geography and the study of
regional environments, and Science, Technology and Society (STS) issueseseextld
in elementarysocial studies textbooks (Banks, Boehm, Colleary, Contreras, Goodwin,
McFarland, & Parker, 2005). The lack of distinction between science and sociesstudi
only contributes to the complexity of developing an understanding of the subjést mat

In addition, both national and state science education standards use different
terminology for ES topics, contributing to the confusion about how, when, where, and
why to teach EE or ES. Because teachers’ knowledge, attitude and interestimgtea
EE and ES also varies, there is a wide range of what and how students learn about the
environment (Rickinson, 2001).

The Outdoor Context and Learning

The idea that the context in which learning takes place is valuable for student
growth and is the responsibility of the teacher is expressed by Dewey (1938/1997):
A primary responsibility of educators is that they not only be aware of the
general principle of the shaping of actual experience by environing
conditions, but that they also recognize in the concrete what surroundings

are conducive to having experiences that lead to growth. Above all, they
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should know how to utilize the surroundings, physical and social, that

exist so as to extract from them all that they have to contribute to building

up experiences that are worthwhile. (Dewey, 1938/1997, p. 40)

Here Dewey focuses on the teacher’s role in developing meaningful ex@srier
students, using physical and social aspects of the environment to create egpehianc
are meaningful. The idea that the environment is important to the experience iobngru
with the current emphasis placed by some educators on learning in local outdoor
environments (Louv, 2006; McComas, 2008; Sobel, 2008). This emphasis is driven by
the desire to strengthen the connections that children have with the environment.

The outdoor environment as the context in which learning takes place is
fundamental to environmental education, environmental science education, outdoor
education, and nature study, all of which have long histories of individuals who were
schooled or learned in the outdoor environment (Dillon, Rickinson, Teamey, Morris,
Choi, Sanders, & Benefield, 2006; Louv, 2006; Orr, 2004; Streeter & Bowdoin, 1997). In
this study, the outdoor environment of the field trip provided the participants with the
opportunity to experience the outdoors guided by an expert naturalist. This type of
outdoor experience is common in environmental education, environmental science
education, outdoor education, and nature study programs. In this study, the students from
an urban environment were not as familiar with the rural/natural environment adlthe f
trip. Often students from urban settings are not used to what a “natural” environment
looks like, making their responses to the environment of a different quality than

individuals who have regularly experienced a natural environment.
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Recent concern that children in our society are not spending enough time in the
outdoors has generated more conversation among EE and ES educators about different
ways to address the problem. The discussion and responses to the problem are in
alignment with the roots of the disciplines associated with the outdoor environment.
Many of those who studied and highly valued the outdoor environment have written
about the influence of their own outdoor experiences as children on their own interest in
learning about the natural environment (Dillon et al., 2006; Louv, 2006; Orr, 2004;
Streeter & Bowdoin, 1997). Both national and state legislators have written new
legislation, the No Child LefinsideAct, that addresses the perceived deficit of time
spent outside for our youth (U.S. Government, 2008; Maryland State Government, 2008).

Motivation for the Study

This study emerged from my interest in understanding the learning procésd rela
to study of the environment, especially in outdoor contexts, and my interest in working
with youth from urban environments. The personal roots of my interest in the outdoor
learning experience lie in my own lifelong experiences in the outdoors, beginnimg wit
unfettered explorations of forest, trees, and soils in my childhood, and culminating in
explorations of field, streams, rivers, bays, forests, and agriculturaliaomsrecently
due to my work as an environmental science educator.

My perspective is based on both my work experience in the field of ES education
and research and my formal education experiences. In my professional expériave
developed and implemented a variety of ES education programs, covering afrange o
subjects from recycling and composting to water quality issues; foreatiye plants

and agricultural application of nutrients to soil. My schooling in ES includesifcedet
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in environmental studies at the undergraduate level and a Master’s degree in
environmental biology. My Master’s degree thesis involved soil science aresaddr
water quality issues related to applications of excess nutrients to agactabils in the
Chesapeake Bay watershed.

As my experience in ES and education has grown over time from 1991 when |
began managing a recycling program to the present, | have begun to question the
educational value of informal programs. In particular, | am intedestthe different
ways that educational programs of relatively short duration affect therigarocess for
participants in these programs, the ways in which students connect ES exgserienc
outside of school with their educational experiences in school, and the difference in the
ways that ES is taught by experts and novices in the study of the environment titat mig
affect the learning process and outcomes.

As an informal science educator, | frequently interfaced with a publiestest in
“saving the environment.” | noticed that many of those individuals who cared deeply
about the environment and were dedicated to the concepts associated with EBflfrequ
had minimal knowledge of ES. This observation led me analyze the major differences
between these two subject areas. Environmental education is often based on aofixture
science, social science, and technology, with problem solving, social justicetiand ac
the end goals. Environmental science is a multi-disciplinary science salgadhat
involves understandings of biology, chemistry, geology, physics, earth sciente, etc
solve environmental problems. I think that the complexity of these subjects cagribut
confusion about terminology and goals when educational goals are not clearbddefi

and supported.
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Epistemology of the Study

In this qualitative research study, |, as the researcher, situated myabioses in
the contexts in which the activities occurred and developed a representation ¢fitbe na
of the students’ meaning-making process. This representation was developeh theoug
filter of my experiences and understandings as the researcher. Threhesas
developed based on a constructivist paradigm, which is to say the understanding that
meaning does not just exist, it is constructed. In addition, it is not a subjee@areny
that is created, but rather a meaning that is constructed from “the world actsabjthe
world” (Crotty, 1998, p. 44). This construction of knowledge begins with perception of
sensory stimulation, proceeding individually with associations to prior expesienc
Through a socially mediated process and interactions with others the meaking-ma
process develops further (Stake, 1995; Guba & Lincoln, 2005).

Purpose of the Study and Research Questions

The purpose of this case study is to develop an understanding of the experience
and process of learning by a fourth grade teacher and her students surroundinmip fie
to an outdoor environmental science education site. In order to develop an understanding
of the student and teacher experience and learning process surrounding the fibkl trip, t
following questions guided the research:

e What meanings do students make of the field trip experience and of connections
with their school, home and other experiences in outdoor environments?
e What meaning does the teacher make of the field trip experience for hatself a

her students?
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e How does the site educator perceive the students’ experiences duringdthe fiel
trip?

The following elements of the study were central to the development of an
understanding of the participants’ process of making meaning based on thedielyl tri
the students’ perspective, 2) the educators’ (classroom teacher and sitergduca
perspective, 3) the science content (in the classroom and related to th@pfie) the
contexts (the classroom and the field trip site) and 5) the researchersgigesprhe
actions and interactions among the participants, and the science content witiwm the
contexts were the basis of the analysis and interpretation of the data. ionadalt
sensory quality of the field trip was considered as important to the meaning-making
process of the participants.

The creative research process for this study involved complex deciskimgrag
| employed different tools and techniques as the study progressed. Development of a
thick, rich representation of a complex situation was the intention, with theiverrat
descriptions from different perspectives providing raw material for dligstson, which
involves development of different perspectives (Denzin & Lincoln, 2005; Richardson &
St. Pierre, 2005).

Significance of Study

This study was designed to develop an understanding of the field trip participants’
process of learning beyond just the time spent during the field trip. With a focus on the
students’ meaning-making process, perspectives of the educators and tloheesezre
used to develop a rich understanding of that process. The interactions betweep field tr

participants and the environment provided the basis from which the educative quality of
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the experience was determined. This analysis is significant to understangdorggint
elements of the relationship between formal and informal science educaticanpsogr
that contribute to the educative process of all participants. With increaseirmer
outdoor and environmental education, especially for youth from urban environments,
understanding the effects of environmental science outdoor experiences is amegegent
that this study addresses.

Definition of Terms

Environmental educatiofEnvironmental education may be conceived as being

directed toward developing a citizenry that is knowledgeable about its enviroantent
its associated problems, aware of the opportunities for citizen participation in
environmental problem-solving, and motivated to take part in such problem-solving
(Labinowich, 1972).

Environmental science educatidrhe Maryland State Department of Education

K-8 science standards define environmental science education as “students using
scientific skills and processes to explain the interactions of environmeritakfdo/ing
and non-living) and analyzing their impact from a local to a global perspe@SDE,
2005a).

Formal education programiSormal education programs are those in which a

teacher, or designated authority require learning from a curriculum thates d@asn
already established body of knowledge (Livingstone, 2006).

Free-choice learningEree choice learning is the learning that occurs when the

individual is self-motivated to learn something of interest or that is negdedaarn

(Falk & Dierking, 2002).
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Informal science education prograrormal science learning refers to learning

that occurs outside of formal learning settings, e.g., outside of schools and tiagsersi
(Dierking et al., 2003).

Non-formal science education prograrN®n-formal education programs are

defined by the North American Association for Environmental Education (NAAEE)
“structured” educational programs that occur outside of classroom sciencti@uand
formal education programs (Larson, 2005).
Overview

This study was an exploration of the process of learning and meaning-making for
nine fourth grade students as they experienced an outdoor field trip and stushed 8ti
the classroom before and after the field trip. From September through Berc@@06, |
made observations of students at work in the classroom and during the field trip,
interviewed their teacher and the site educator before and after theifie&ht
interviewed the students after the field trip. Using the writings of John YDal@ut
experience and education, | focused on the learning process for studentslémgage
exploring an outdoor environment during a field trip and their science classesdrefore
after the trip. Discovery of different ways in which the students made sensamingse
from the experiences was facilitated by observations of the activitiesatysia and
interpretation of the dialogue occurring in both contexts.

In Chapter Il, | focus on the principal elements of the framework for this.study
These two elements are Science Teaching and Learning and the SubjecbiMat:
Field Trip. In Chapter lll, | discuss the pilot study and the research desigmethods

chosen for the study.
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In Chapter IV, | present narrative summary descriptions of the scienoadaaghe
classroom and for the field trip. These descriptions are followed by a discusshien of
data in a summary matrix (see Appendix C). The interactive elerokthits science
classes and field trips are displayed in a longitudinal format in thatxmatChapter V,
| present three perspectives on the field trip experiences: the studgactiges the
classroom teacher’s perspective and the site educator’s perspecteapter VI, |
discuss my own perspective as the researcher in terms of the Deweyatecistics of

an educative experience. Chapter VIl is a presentation of my conclusions &iutlyis
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CHAPTER Il: REVIEW OF THE LITERATUR E

The following review of the research literature involves two main condeptua
areas that frame this study. The first section reviews studies of s¢eauhing and
learning in general and then focuses upon studies of science-related field trips.

In the second section, | present an overview of environmental science,
environmental education and nature study with the intention of building a foundation for
understanding the complexities of these subjects and the ways in which #reipirgn
histories might affect the teaching and learning in this study.

Science Teaching and Learning

Strategies for teaching science vary widely in formal institutionsashing and
also in informal settings in the US. In this section | begin with a revieesefrch on
science teaching and learning in general to explore the full range of ptesillr
teaching and learning science in the classroom. Next | explore thechebeaature on
challenges faced by urban schools. | then review research studies of seamhieg and
learning during field trips.

Science Teaching and Learning in General

There were several aspects of science teaching and learning thaelseant to
this study. | have chosen to discuss the characteristics of good sciehiegteachey
are relevant to both the classroom teacher’s and site educator’'s work withtstude
Particularly helpful was an article by Barnett and Hodson (2001), who incomorate
general theories of teaching as the foundation from which successhdestéachers
operate into a model that represents the contexts in which teachers workranbveto

be good science teachers. Because inquiry and project-based learrhimgteaategies
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are recommended in current national science teaching standards, | reviesedrahr
article on inquiry in the classroom (Crawford, 2000) and a study of ProjeetiBas
Learning (PBL) in an urban school setting (Tal, Krajcik, & Blumenfeld, 2006). Howe
(2008) study of exemplary teaching and learning of science in urban sclsools a
informed this study. | discuss below ways that she interpreted developingesgieness
skills in terms of Deweyan ideas about the difference between an educativesand mi
educative experiences.

Characteristics of good science teachingVith ongoing efforts to reform

education, there has been an evolution in educational research on important
characteristics of teachers’ knowledge and ways their practice$feceed by these
characteristics (DeBoer, 1991). Barnett and Hodson (2001) developed a model based on
research into what good science teachers know, incorporating and citingrinefw
Connelly and Clandinin (1985, 1988), Schon (1983), Lee Schulman (1986, 1987), and
other educational researchers into the model. The Pedagogical Context Mugkel bri
together current understandings of the crucial elements of what Barnett armhHods
describe as “good” science teaching employed by successful teddhismsiodel thus
brings together different understandings of good teaching with a purpose wiingga
some insight into the knowledge, understanding and skills that good teachers deploy in
the classroom” (p. 429).

Barnett and Hodson (2001) suggest that in teaching science, there are four key
factors of a teacher’s knowledge and practice: the teacher’s acateinmesearch
knowledge, pedagogical content knowledge, professional knowledge, and classroom

knowledge. These knowledge bases are the framework of the model developed by
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Barnett and Hodson (2001). These four components were useful in my analysis of both
the classroom teacher and the site educator in this study, even though the votitiexts
which teaching took place were very different.

Academic and research knowledge is the knowledge acquired through courses,
reading, and personal reflection on science content knowledge of facts and theories,
understandings of the nature of science, and understanding of how and why students
learn.

Teachers’ pedagogical content knowledge (PCK) includes not just the tsacher’
understanding of the specific content, but also the teacher’s ability to ptesenntent
effectively to students (Shulman, as cited in Barnett & Hodson, 2001). Pedagogical
content knowledge involves a teacher’s knowledge of learning goals, sequencing of
lessons and different teaching strategies for particular topics thaeteaxcquire through
experience and discussion with colleagues.

Professional knowledge evolves over time and is influenced by conversations
with other teachers in the school, collaborative efforts to develop school progrdms a
the practical knowledge acquired that is based on typical duties of teacher

Classroom knowledge is defined by Barnett and Hodson (2001) as teachers’
knowledge of their students and classrooms. They assert that this knowledge is gonstantl
under construction due to the everyday situations in the classroom. Connelly and
Clandinin, as cited in Barnett and Hodson (2001), developed the idea of a teacher’s
personal practical knowledgar the idea that teacher’'s knowledge changes over time,
coming from personal experiences both inside and outside the classroom. This personal

practical knowledge provides teachers with a sense of control, and a sensdatibual
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and security as a teacher (Barnett & Hodson, 2001). Teachers’ persotiaaprac
knowledge evolves as they develop their teaching skills and identity (Greene, 2001).
Greene asserts that if teachers are passionate and involved in their owarattive
reflective processes, they are better able to engage students in achiregle Teachers
also sometimes improvise and solve problems using their own petsohlahgsof

ideas.

There are several additional issues associated with classroom dyrieahai$ect
teachers’ development of classroom skills. The fact that the scienmaikeunris not
always controlled by the teacher is recognized as a common problem yaeadters
that constrains their subject matter choices (Barnett & Hodson, 2001).

The differences betweeroviceteachers andxpertteachers in terms of both
content and teaching skills were discussed by Barnett and Hodson (2001) as very
complex due to the nature of science teaching. They suggest that novice and expert
teachers approach problems differently, and that knowledge gained in specifitonte
can be successfully transferred to other contexts, but is done so more fluidly iy expe
teachers. Experts are able to effectively use over-arching principéesiveleded due to
their more extensive knowledge base that is organized in clusters. Differfegigveen
teachers with more or less years of experience are found in severes$ stifield trips,
with differences emerging in teacher understanding of related s@entent and extent
of integration of the science content into classroom curricula (Kisiel, 2005; 8ehnei
2003; Tal & Morag, 2007).

Inquiry in the classroom. Crawford (2000) conducted an in-depth study of the

beliefs and practices of a high school biology teacher who had successtellypee
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inquiry-based science teaching practices in his classroom. In herign@hgavford
(2000) proposes there are additional roles beyond facilitator and/or guide thatgeach
assume while using inquiry-based pedagogy. The teacher in that studg@dssles of
motivator, diagnostician, guide, innovator, experimenter, researcher, modeitsr,me
collaborator and learner as he successfully implemented inquiry approasiesice
(Crawford, 2000). These findings suggest that there are many differerilpasacher
actions that contribute to success using inquiry strategies. This busdwas useful in
informing the complexities of teacher actions during a field trip to an enveotan
science site.

Crawford’s methodology involved a reduction of data via creation of narrative
descriptions of the videotaped class observations. Crawford developed multiplieearra
representations of the observations including an overview of the lesson and a
commentary on the lesson segments. These summaries and narratives @seacivdee
then coded, with sections underlined that were particularly important to thectesea
guestions. Crawford then checked the patterns and themes that emerged &aryaccur
with all sources of data, from researcher notes to informal conversations wiglacher.
Finally the teacher himself was asked to take a look at the emergingsthate
assertions that were made about his teaching to either refute or corrobeirate t
accuracy. The themes were displayed in matrices to assist with devela@fment
conclusions and verification of these conclusions.

Crawford stated that the analytic methods evolved because of the extetsive da
she had collected from classroom observations. She alsoaftase incidentsthat

were representative events that had occurred during the course dthengedata
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gathering process as another analytic tool to develop the interpretation arssidis
points. The analytic methods chosen by Crawford were helpful to my deciskingn
process regarding the extensive data that | collected in theodasand during the field
trip.

Project-Based Learning (PBL) as andeal. Project-based learning incorporates

inquiry teaching strategies and the basic tenets of constructivism intagatiests of
science (Blumenfeld, Soloway, Marx, Krajcik, Guzdial, & Palincsar, 1991).nvirtid
teaching strategies are used to teach science, students are acijaggd in phenomena
and in questioning, predicting, explaining, and interacting with concrete aiateri
Students use prior knowledge, apply skills to new situations, and take time to reflect on
the whole process through investigations. The teacher evaluates varied raporseot
knowledge, and asks for revisions which became part of the learning processid._earni
communities develop as students participate in discussions and debates, resolve
conflicting thoughts, and participate with knowledgeable persons willing te geir
ideas and skills. In addition, the authentic nature of projects enables development of
meaningful driving questions of relevance to the students, with connections to the real
world (Krajcik, Czerniak, & Berger, 2003).

Project-Based Learning is a science teaching and learning stth&tgy
frequently used to develop understanding of the environment and solutions to
environmental problems (Goodwin & Adkins, 1997; Jenkins, 2003; Windschitl,
Dvomich, Ryken, Tudor, & Koehler, 2007). Manzanel, Barreiro, and Jimenez (1999)
found that students often develop an ethic of defense of the environment based on their

understanding of ecological concepts as a result of an experience in the field.
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In one urban school system, a study of PBL focused on the role of the teachers as
they worked with their students on science projects (Tal et al., 2006). In thisocase, f
teachers were chosen from an urban school involved in professional development with
the researchers. Because the goal of the study was to discuss gocalteciehing
practices based on reform efforts in the school, two teachers who weresfulbycasing
inquiry practices with their students were chosen.

One of the teachers in the study had six years experience and the other had
nineteen years of experience in the classroom teaching science. Botinsteache
implemented curricula that were based on investigations around a driving quegtion w
relative success in the classroom with the students. The analysis of thestgactotices
revolved around curriculum coverage, time spent on task, teacher content knowledge,
teacher pedagogical content knowledge, use of technology, student collaboration, and
teacher attitude toward students. Success was demonstrated in these sagknby
engagement in inquiry, student processes of learning, small group work, collahoration
and teacher facilitation of the use of technology in the classroom.

Tal et al. (2006) conclude that having relevant learning materials analagin
in the classroom with extra support are very important to the development of student
understanding of science in urban schools. In the case of these two teachers,tbeth ena
their students to learn science content using inquiry by fully engaging in thectional
approaches. Tal et al. (2006) discuss the difficulties in urban schools and mention that
effective management of the urban students was a prerequisite of using andRiBL

strategies with the students.
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Developing experience with sciengarocess skills. Howes’ (2008) study of the

ways in which teachers use animals in their classroom to help students develop
observation skills is another example of a study of PBL in the classroom. Hubwas
informed the development of my study particularly because of the focus on Bewey
ideas about educative experiences.

Howes (2008) selected some of Dewey'’s criteria foedurcativeexperience to
interpret key components of science teaching. The motivation for the studyowas'H
interest in further developing her own understanding of elementary teacloeder to
improve her understanding of elementary science teaching. She was adyticul
interested in helping preservice teachers attend to both children’s thinking tued t
need for real world experiences in science in the classroom. Her studgdacus
experienced teachers’ roles in assisting students to make connections between an
experience and their prior knowledge and future experiences.

Howes (2008) develops an interpretation that synthesizes a series of Dewey’s
ideas about factors that contribute to the educative quality of the students’ esparnie
the classroom. Her interpretation focuses on the teacher’s role itafawiithe students’
process of making connections between an experience and future experiahets) a
with prior experiences. The teachers in her study were working on studelapreset
of the scientific process skill of making observations. Howes (2008) observekishat t
science process skill of making observations was central to student development of
further interests in topics related to an initial experience.

The students in Howes’ (2008) study attended school in an urban setting. The

setting was not the focus of the study. It was described by Howes & tfpicban
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settings, providing different challenges for preservice elementartyeesad he teachers
involved in the study were all bilingual in English and Spanish. They were chosen
because they liked teaching science and maintained a progressive apptbath
classrooms. All of them had small animals in the classroom, which were used tipdevel
inquiry based lesson plans (Howes, 2008). All of these teachers asked their $tudents
make observations of the animals, and to record their data over time. These winservat
then became the basis for development of student questions and further explorations into
living things.

Howes (2008) concludes that the process of making observations resulted in an
experience of the tentative nature of science for both the teacher and her stndehés
beginnings of a deeper exploration of science content, with the teacher @layacgve
role in facilitating the children’s process over time. Exploration of the suljatter was
facilitated because the teachers asked their students to link observatenrwdang data
and facilitated student-led discussions that focused on their observation of thesanimal

Howes (2008) also suggests that student exploration of subject matter via
development of the science process skill of making observations would benefit from
simultaneous science content explorations. As a result, she believes tHedreyetiar
teachers of preservice elementary teachers will be to develop their andargtof the
importance of science concepts to science inquiry and the development of prdisess ski

Challenges of Teaching and Learning in Urban Schools in the US

Urban schools in the US continue to face a variety of challenges as theheneet t
needs of their increasingly diverse student populations. There is some agriediment

literature about what those challenges are. Among them are high abserggkigat
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mobility among students, lack of resources, large class sizes, and old sclihogbui
(Calabrese-Barton, 2002; Hewson, Kahle, Scantlebury, & Davies, 2001; Tal et al., 2006).
As a result of these conditions, and high percentages of teachers with littleesperi
instructional practices often are dominated by whole class instruction actitdaching
(Haberman, 1991).

In addition, cultural differences between the school, the teacher, and the students
are not always recognized or considered as important to the dynamics ofgesawhin
learning in the classroom (Gay, 2002; Ladson-Billings, 1995; Lee, 2005). In fact) withi
our society, the standards of the mainstream, European-American remaimthe nor
creating at best an indifference to difference and at worst, resistangertityli

Stereotypes of different cultural backgrounds often result in claggifisaof
individuals by behaviors, social class, and language that are negativein@dteAfrican
American students are labeled as unruly and deficient in particular ways cawrago h
lives other than the white norm. Children of color and low economic status vary in their
background experiences, their values, cultural expectations, and viewpoints ionaadit
different physical characteristics. Current research indicatesefoatn movements have
done little to overcome these differences, with much work to be done to develop teacher
education programs that incorporate culturally responsive teaching techniques
(Calabrese-Barton, 2002; Fraser-Abder, Atwater, & Lee, 2006; LadsongBillL995;

Tal, et al., 2006).

One aspect of cultural difference applicable to this study is the way amwhi

students make connections between their home culture and the culture of the school,

which is also referred to as “border crossings.” Because values and graetiween the
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two cultures of the home and school environments can be very different and
discontinuous, Lee, Buxton, Lewis and LeRoy (2006) recommend that teacherdienake t
discontinuities explicit. This will assist students as they attemptrsiti@n from their

home cultures to learning about science through inquiry in school, for example.

Science Teaching and Learning during Field Trips

In this section, | review the field trip research literature, partigusandies of
teachers’ perspectives on field trips and of the students’ behavior and leasedgba
field trip experiences. Because only a few research articles usenthtetesironmental
science” to describe the science content, the literature review wakebeohto include
research on field trips in general and field trips to informal science éalucanters.

Studies that examined teachers’ thoughts about field trips, including their vision
for teaching and learning that might take place, or their motivation and intentions for
students during the field trip were of particular interest to me during the foitht. s

Other studies of field trips were designed to develop understandings of student
learning that were relevant to this study. In a series of studies by Eallaaaus co-
researchers, the effect of the ‘novelty’ of a field trip context on student bek&agor
explored (Falk, 1983; Falk & Balling, 1982). One study of student retention of content
knowledge (Knapp, 2000) involved recognition of time as a factor in student recall of
content information. In another study, Anderson, Lucas, and Ginns (2003) used concept
map analysis to determine student learning based on a field trip experience.

Teacher motivation. Studies from the field trip literature that | selected for

review revealed that teachers value field trips as an opportunity to extend stad@&ngle

and increase student interest in science and care for the environment, to isubgase
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matter knowledge, and to increase student retention of knowledge (Finkelstein, 2005;
Kisiel, 2005; Rickinson, 2001; Schneider, 2003). Field trips to science education centers
are also considered by teachers to assist students in making real worlctioosrand
expose them to different career possibilities in science (Kisiel, 2005; MT998; Tal,
2001).

Michie (1998) explored factors that influence teachers’ decisions to undertake
field trips. Twenty-eight teachers who participated in different figbd twith their
students were interviewed in this study of potential influences on the teachéssrdec
making process. Teachers shared their belief that field trips improved dheti@ntor
after the trip, articulated problems associated with administrative guppdthme trip,
discussed the teaching/learning outcomes, and considered whether or not noénhieers
school community supported the decision to take students on a field trip. One finding of
this study was that teachers were interested in using the field trip ad {heir teaching
pedagogy by providingands-onreal life experiences or to examine applications of
science which augment their classroom studies.

The idea that hands-on exploration is important to learning is based in
constructivist theories of learning, with field trips to science centemsmonly involving
hands-on opportunities for student learning (Klein & Merritt, 1994; Duensing, 1987).
Teachers often mention hands-on exploration as a positive teaching strategy that
enhances the field trip experience. However, it is not always possible to engiayesst
in making connections to inquiry and the process of developing meaningful questions

(Schneider, 2003; Simmons, 1996). Because the hands-on nature of the field trip is
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frequently linked to student “enjoyment” of a field trip experience, the edunedhti
potential of the experience is not always considered (Michie, 1998; Duensing, 1987).

Kisiel's (2005) study of teacher motivations to take students on field trips
encompasses not only the motivations, but development of the teacher’s perception of the
informal field trip setting. Ten upper elementary teachers from schools in seftangs
were chosen for this study from a larger pool of teachers who participated ey sur
analysis. To create a more in-depth analysis after the survey procesactiers were
interviewed before and after the field trip to a natural history museum. Tdteetesnd
students were observed during the field trip, with observations recorded manually.

Most of the teachers involved in the study cited making connections to the
curriculum as important, but noted that this type of connection often was required for
school system approval. Many of the teachers recognized that they werengewidi
opportunity that students might not otherwise get and often mentioned the importance of
thehands-omature of the experience.

The teachers indicated that the choices they made regarding the fiiédatation
and timing during the school year were often limited by the school systenocHtien
of field trips was also limited by acquisition of funding and high transportatida cos
(Kisiel, 2005). Teachers who indicated that they had little say in where theg g@oh
the field trip were more likely to have general motivations for students, andhaattiey
wanted to expose their students to general experiences. Success o ting fiehs
measured by these teachers in terms of “having fun”, learning about somethjng new

making connections to class studies, and increased motivation to learn about the subject
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Teachers also cared about student behavior and whether or not students’ engaged by
asking good questions during the field trip (Kisiel, 2005).

To further explore what teachers meant when they said they would “make
curriculum connections” with the field trip, teachers were interviewed indilidua
(Kisiel, 2005). Some teachers meant that the field trip would provide review or
introduction to a curricular unit. Others described the field trip as a way to o&nfor
vocabulary and language skills and connect to the curriculum. Some teacheegedsoci
“hands-on experiences” with literally handling an object. But in the case @&umss
where things may not be really touchable, teachers meant that students would have a
“firsthand” experience. Some teachers in this study wanted to provide igeaemnang
experiences and foster student interest in a subject area.

Kisiel (2005) suggests that museums and informal learning centers should
consider ways that they can support the teacher’s agenda for the fieldpe@atg in
the case of urban schools. Support for multilingual students, admission passes, and
discounts would increase access. He also notes that the planning process should involve
both the teacher and the institution, with particular attention paid to the teacheda age
or motivation for the field trip.

Kisiel's analysis of teacher motivation and thoughts about field trips provided an
in-depth view that provides evidence of the important role that teachers play in the
enactment of a field trip into their curriculum. Recognition that the institutiorals®
play an important role in the success of the field trip is important to the jpbfent

partnering between institutions.
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Novice and experienced teachersn some studies of teacher perceptions of field

trips there were differences between the actions and perspectives ofaravieepert
teachers, usually defined by number of years teaching. In two studies,deci{2603)
and Tal (2001) characterize the important differences in the perceptions of aodice
expert teachers toward a field trip and the related science content.

Schneider (2003) describes a situation in which her survey respondents were
mostly experienced teachers, with ten or more years teaching in th®alasIn this
study of teacher and student experiences in informal settings, Schneider faumyite
teachers, with 0-2 years experience teaching cited very differaain®éor choosing an
informal experience for their students than did the more experienced teacbeice N
teachers mentioned the goal of “hands-on” learning and wanted to link the informal
experience with specific curricular topics. This contrasted with the gbdie
experienced teachers who made curricular connections more broadly, sometimes w
PBL as the teaching strategy.

Schneider’'s (2003) study encompasses multiple schools and several informal
settings. Examples of interesting strategies employed by differlentls and teachers
are embedded in this study. In one example, a school where teachers spiral the
curriculum across grade levels, students go on the same field trip eachuyeatdress
the content intended differently based on grade level. Different pre-trip oentati
methods were used successfully by multiple teachers, resulting in greareness of at
least the teachers’ goals for the field trip experiences.

In another study of teachers’ goals for field trips, number of yearsitgamade

a difference in teachers’ perceptions of content, learning, and problem solimg dur
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field trips (Tal, 2001). Tal asked teachers to think of a field trip as a comg@trodhof
teaching while they were participating in a field trip themselves. Tlecbeemalso
contemplated the possible contributions of the field trip to student learning. After
experiencing the field trip, they wrote a structured observation and a begert on
three categories: science content, activities experienced, and the psoblarg quality
of the field trip activities. In addition, four teachers from each group wesesietved to
validate the written reports and interpretation of the data.

Experienced and novice teachers had different perspectives on the field trip
experience. The experienced teachers commented on the advantages af tie ifnel
terms of creation of a learning environment that promoted “interaction, inuestiga
problem solving, and interdisciplinary learning” (Tal, 2001, p. 45). The novice teachers
were more highly motivated to include field trips in their teaching, but did not digeiss
complexities of the field trip as thoroughly as did the experienced teaohbesstudy.
However, the experienced teachers also indicated that they did not feel cblafiorthe
outdoor field trip environment. One teacher, who was interviewed in-depth, suggested
that the discomfort was the result of the fact that both the content and pedadpeyy res
outside of the knowledge base of the teachers (Tal, 2001).

Novelty of setting effectsin a series of studies on the “novelty effect” of student

learning in contexts unfamiliar to them, Falk and co-authors explored tlotsedfehe
newness of a field trip context on student learning (Falk, 1983; Falk & Balling, 1980;
Falk & Balling, 1982; Falk, Martin, & Balling, 1978). In one study, Falk and Balling
(1982) analyzed the overall effect of a field trip on student attitudes, behavior, and

learning. The students had participated in either an exploration of trees initiity vic
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their own school or at a nature center during an all-day field trip. Student behavgy duri
the trips was assessed with an instrument developed to enable observers to codé student
behavior quality during the field trip. Cognitive effects of the field trip wesasured
through the administration of pre- and post-trip recognition/memory testd) vt
been designed to measure cognitive aspects of learning (Falk & Balling, 1982).
Settings that were new and different to the learner had a negative effaatient st
attention to task in this study (Falk & Balling, 1982). A model of the relationship
between novelty of experience and student attention to tasks was then developed. This
model showed that as the novelty increased, student attention to task decreased. An
additional finding of this study was that older, fifth grade, students displayetiex hig
level of cognitive task learning and a lower level of non-task behavior in the more novel
setting of the nature center than the third graders involved in the study. However,
moderate novelty levels for any grade levels were found to produce the higktsbfe
on-task behaviors. These findings suggest that the novelty of setting ang dctiwng
field trips has potential for a positive effect on student attitude and behavior, and that
there are different novelty effects at different grade levels.
Orion and Hofstein (1994) also found a novelty effect in their study of the factors
that influence student learning during outdoor field trips. Orion and Hofstein (1994)
analyzed student learning related to field trips to natural environments and foutvebthat
factors, novelty and quality of the field trip, most affected student learning fidld trip
experience in this study involved a preparatory unit before the field trip, a onielday f

trip, and a unit afterwards that summarized the desired learning outcomss. Thi
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guantitative research study was designed with pre- and post- trip student quesisonnai
and observations of the field trip.

Orion and Hofstein (1994) differentiated specific aspects of the novelty of an
outdoor field trip that might affect student learning. They discuss threedad
contributing to student behavior during field trips to areas with which they aaeiliaf .
Cognitive, geographic, and psychological novelty factors were determined to be
important to the overall focus of students. Orion and Hofstein (1994) propose that if
these three factors are addressed before a field trip, a more meaexqeguénce for
students becomes more likely.

The quality of the field trip in this study was defined by the structure of the
activities, the learning materials, and the teaching strategies becactions with the
environment were important to making the experience more concrete for students.

Student content-knowledge retentionin a study of student retention of

knowledge of particular subject matter related to a field trip, Knapp (2000) found that
students did not retain specific subject information at any time after tderfl
However, interest in learning more about the subject at one month and eighteen months
after an environmental science field trip experience remained high (Knapp, 2000)
written survey was administrated to the participants in the study fromdiffe®nt
rural, mid-western elementary classes. Plant adaptations were thet snéjter focus of
the field trip.

In the analysis of the survey responses, Knapp (2000) indicated that although the
students remembered the general activities as learning about plants, theydisdusst

specifics of the information conveyed to them during the field trip at both timegaiger
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after the field trip. These conclusions are interesting, but generateogaegiout factors
such as the effectiveness of the educational strategies during the fidhdtryete not
addressed in the study. There may also have been a survey design effectribatembnt
to student deficits in content knowledge related to their experience.

Student construction of knowledgeOne study by Anderson, 1999, as cited in

Falk and Dierking (2000), involves the use of concept maps to aide student construction
of knowledge related to a field trip to a science center where electncitpnagnetism
was the focus. In this study, students were coached on how to develop a concept map
before the field trip. They then developed concept maps on electricity andtisagne
before and after the field trip. An in-depth interview focusing on the students’gtonce
maps revealed that student construction of knowledge was positively affected ieldthe f
trip experience (Anderson, 1999 as cited in Falk & Dierking, 2000). Anderson found that
students constructed their knowledge from a wide range of related leaxperieaces
involving parents and extracurricular activities. However, there were indlvidua
differences based on the nature of these experiences and the student’s own individual
learning process (Anderson, 1999 as cited in Falk & Dierking, 2000).
Summary

In this exploration of studies of science teaching and learning in general, Idocuse
on research studies that develop understandings of the nature of good scienug teachi
and effects on student learning. Because inquiry and PBL are considered to be ideal
science teaching strategies, my exploration of the literature involvedssthdte
considered important characteristics of both approaches. In several gtediesere

significant differences between novice and expert teachers as théypdesience
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teaching skills. 1 also reviewed studies relevant to the challefigesabing in urban
schools and in particular the ways in which those challenges affectedesi@anhbing
and learning.

In many of the field trip research studies the teachers’ perspectivesf@idhe
trip were recognized as important to the quality of the educational expermence f
students. In many of the studies there was a difference in teacher mgaaathichoices
regarding the field trip experience based on the number of years teaShgngicant
differences were found between novice and experienced teacher approabledsetd
trip as an educational experience.

Several studies explored the effects of novelty on student learning and behavior
during field trips. Although student retention of subject matter knowledge based on a
field trip experience was the focus of several studies, only a few includedvabons of
related classes in school.

Development of understanding of content matter is important, to both the teacher
and the student, and affects the learning relationship (Dewey, 1938/1997; Hawkins, 1974,
2000). As discussions about the effects of efforts to reform our schools have continued,
one side effect is that when the classroom is more student-centered, teacsters
sometimes teach a topic that is beyond their own understanding (Floden, 1997). The
triangular relationship of the teacher, student, and subject matter would beffexgntli
if students take the lead on exploration of a subject. Floden (1997) suggests that teacher
should not think of this situation as one in which there is a gap in their own

understanding, but rather should embrace learning together with the students. Thus, in-
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depth explorations of the subject matter would likely occur with students and teachers
developing their understandings together.

Because many science field trips provide opportunities to explore subjeat matte
outside of the established curriculum, teachers’ understanding of the sciererd ouay
be less important than their willingness to learn alongside their studenitatiagitthe
process in different ways.

The Subject Matter: Environmental Education,
Environmental Science or Nature Study?

In the next section | discuss the importance of the subject matter to leanding
different ways in which the complexities of environmental education (EE) and
environmental science (ES) confound understandings for both the teacher and the student.
This section expands on Dewey’s contention that subject matter should be coresidered
important element of development of student-centered learning practicesavide
educative experiences.

The following exploration of the historical roots of both EE and ES illustrates the
complexities and intertwined nature of these subjects. The resurgenceastimehe
study of nature has its roots in curriculum materials entNigire Studyhat developed
around the turn of the #Gcentury in our school systems. This is an additional factor
contributing to the complexities of teaching and learning about the environment. The
following discussion of the history and evolution of all three of these subjectsgnelsi
to explore the complex nature of the subject matter of the field trip. Th®nskaips

among environmental education, environmental science, school curricula, anddtate a
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national standards are discussed as in terms of their potential influence onhimgteac
strategies and content knowledge of the teacher and site educator duringlttigfiel
Nature Study

In addition to the confusion of terminology and concepts associated with EE and
ES, there are also concepts from other subjects swednasrvationnatural resources
nature studyand the science ettologythat have historical associations with the study of
the environment. Each of these terms is an indicator of a particular perspechee on t
environment, each also has a history of endeavor associated with it. Nature @andythe s
of nature are foundational for all of them.

An exploration of the definition of the worgturereveals multiple layers of
meanings. The wordaturecomes from the Latin rooatura, which means birth,
constitution, character, course of things, and a&sxi,which means to be born (Louv,
2006). A broad interpretation of the word nature includes the material world and sl of it
objects and phenomena. Another interpretation of the word refers to nature as the
outdoors However, the wordatureis commonly used to refer to natural wilderness and
the sense of wonder that these areas of sparse human population often evoke.

Naturalists are individuals who have in-depth knowledge of natural systems,
usually of all aspects of these systems, including plants, animals, wattanmsyeffects
of climate and geology. Naturalists are often the educators at satusrs and
environmental education centers.

Currently, concerns about the relationship between natural systems and the health
of our planet, and the relationship between the health of children and the loss of natural

spaces due to landscape changes that are occurring ever more rapidly are oeneste int
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to the general public than in the recent past. Concerns about the loss of time and
opportunity to explore nature and the outdoors for children growing up today have been
considered by many authors from different perspectives, over time.

One author, Richard Louv (2006), writes about his childhood experiences
exploring, unfettered by extreme parental concern, the edges of wild pFsmrse to
his home. He vividly describes the quality of that experience and how it affected his
growth and understanding of the world. It is from these experiences that he wonders
about the experiences of youth, currently growing up constrained by lack ef spac
freedom, and access to wild places. Louv establishes multiple connections anoalg nat
outdoor experiences and health of youth through stories of others, who like him, have
established a strong connection with the outdoor environment.

Louv (2006) asserts that the use of the senses, the value of play, and the
development of care about the environment are some of the areas that are ihtrinsica
connected to experiences in the outdoors during the formative childhood years. The
importance of experiencing the outdoors with a knowledgeable adult is also recbigniz
be a factor in deepening the meaning of the experience (Louv, 2006). It is concerns like
these that drive initiatives for particular sites to provide extra funding li@nuyouth to
participate in outdoor field trips.

In a study of the historical roots pllace-basecdducation, Streeter and Bowdoin
(1997) emphasize the role that observation skills played for two naturalistsrtGilhite
and Henry Thoreau. The stories of these two men as naturalists suggest thaedse proc

of recording observations and then communicating those observations to others is very
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important in the development of an individual’'s relationship with the environment
(Streeter & Bowdoin, 1997).

In their analysis of Dewey’s writings, Dennis and Knapp (1997) found many
connections among educative process, democracy, conservation, and sciencaneducati
They traced the roots of environmental education in terms of Dewey’s extemging w
on nature study, outdoor education, and conservation education and Dewey’s support of
integration of subjects around organizing principlesDémocracy and Education
Dewey, explores nature study as something that should not be undertaken in isolation:

The real remedy is to make nature study a study of nature, not of

fragments made meaningless through complete removal from the

situations in which they are produced and in which they operate. When

nature is treated as a whole, like the earth in its relations, its phenomena

fall into their natural relations of sympathy and association with human

life. (1916/2007, p.173)

Dewey recognizes the value of study of the environment or nature in the outdoors, in
context, rather than studying pieces of it brought inside, as is sometimesedhe ca

science classes. Consideration of the earth and nature and the environment as a whole in
our instructional practices will help to increase awareness and understandiag of t
interrelationships among plants, animals, humans, and the physical environment.

Environmental Education

In the US, the field of EE began with a focus on problem-solving and in response
to the Environmental Education Act of 1970 (Pemberton, 198Be original goals of

EE were based in the social context of the time, in which industry, government, and
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universities had been slow to respond to citizen concern over issues related to
environmental degradation such as air, soil, and water pollution (Pemberton, 1989).
During the 1960s and 1970s the detrimental effects of increased population,
manufacturing, and industry on the environment were quite visible to the public.
According to Disinger and Monroe (1992), environmental education provided
connections among science, technology, economics, policy, people, and the environment.
The effects of strip mines, oil spills in coastal waters, and problems assowitt the
use of insecticides were just some examples of ways in which the natural emritonm
had obviously been disrupted by humans. One definition of thegi@vimonmental
educationbecame widely accepted:
Environmental education may be conceived as being directed toward
developing a citizenry that is knowledgeable about its environment and its
associated problems, aware of the opportunities for citizen participation in
environmental problem-solving, and motivated to take part in such
problem-solving. (Labinowich, 1972, p. 2)
This definition recognized the importance of development of a citizenry edwsated
enabled to make complex decisions related to the health of the environment.
Environmental education evolved in the US around 1980 with the objectives of
increasing environmental awareness, education of the public towards respp@sidil
concern for environmental problems, and stimulation and development of individuals’
willingness and ability to make personal contributions to activities thdttnmgrove the
environment in which they lived (Keiny & Zoller, 1991). The following set of

instructional goals developed by Hungerford, Peyton, and Wilke (1980) were designed t
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foster the development of responsible environmental behavior, and in particular
ownershipand individuakempowermenfHungerford & Volk, 1990; Hungerford,
Litherland, Peyton, Ramsey, & Volk, 1996; Klein & Merritt, 1994). These goaissfon
the learner and reveal the importance of the development of a variety of umdiagga
and awareness at different levels of understanding.

The levels represent a hierarchy of understandings that build on each other to
enable an individual to take action and take proactive stances to have a positiveneffect
the environment. These levels also were recognized internationally in the 197adBelg
Charter (Serbia) and the 1977 Thilisi (Republic of Georgia) Intergovernmenta
Conference Report on the Environment (Hungerford & Volk, 1990).

Level I: Ecological Foundations levetthe learners acquire sufficient ecological
knowledge enabling them to eventually make sound decisions with respect to
environmental issues.

Level Il: Conceptual Awareness leveissues and values: building of conceptual
awareness that individual and collective actions affect quality of life and the
environment. Resulting issues need to be resolved through investigation, evaluation,
values clarification, decision-making, and finally, citizenship action.

Level lll: Investigation and evaluation level the learner develops knowledge
and skills needed to investigate environmental issues and evaluate altewlatives
Values are clarified through this process.

Level IV: Action skills level-training and application: guided development of
skills needed to take positive environmental action that maintains a dynamibrequil

between quality of life and quality of the environment.

48



In level | there is recognition that ecological knowledge provides the saientifi
understanding which is the basis from which environmental decisions are mad®asit f
the basis from which concepts, investigations, and evaluative actions occur in this
suggested hierarchy of understandings. In the final goal of taking action, thetconf
inherent in many environmental issues, or the conflict between man and the environment
is recognized.

During the 1990s there was a proliferation of programs and funding for urban
environmental education initiatives. Stimulation for these programs oridifrata the
more widespread awareness of the extent of damage to the urban environment, the ever-
present gap in achievements between urban youth and others, and increased concern by
individuals and organizations that changes must be made to improve the urban
environment - for humans and for the planet.

The development and dissemination of Na&ional Science Education Standards
(National Research Council [NRC], 1996), increased understanding of the importance of
inquiry-based education. Many environmental education programs ageekksvith
investigations and experiments. Another very popular teaching strategy fos [BEdra
PBL. Project-Based Learning in EE enables a comprehensive appro@chmagable
to real world problems. There are many examples of PBL that have been dewelope
coordination with scientists and organizations to facilitate education of the poblit a
the environment and environmental issues. Examples of these efforts include the Global
Learning and Observations to Benefit the Environment (GLOBE) Project and the
educational components of Long Term Ecological Research (LTER)Badsowitz,

Nilon, & Hollweg, 2003).
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Environmental education programs with a focus on outdoor education and/or
integration with other subjects have been developed in both formal and infornmagssetti
over time. Integration of EE with the social sciences, math and technology peesies
to include language arts during the 1990s until the present (de Vise, 2007; Mathews,
2007). This integration has been driven to some degree by the intensification of math and
language arts in the schools, resulting in the exclusion of the study of and titherspe
science (de Vise, 2007; Mathews, 2007).

Although these changes in didactics from the 1980s to the present reflect
pedagogical advances based on research in science education, standardspirtrai
EE are only now being developed at a national level (North American Assaiti
Environmental Education, n.d.). These new certification standards are the national
response and recognition that often educators at outdoor education centersrigenexpe
particular fields of science, but have not taken the time or had the opportunity to develop
deep understandings of how people learn (Rickinson et al., 2004). The certification
standards also are designed as a pathway for classroom teachers to devgioporeof
their in-depth environmental knowledge.

Environmental Science

From the late 1990s to the present there has been increased recognition of the
importance of educating citizenry about the environment including environnsergate
(ES). The following quote from a U.S. government report on the status of environmental
education calls for a consideration of ES in the educational process to help solve

environmental problems.
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We are moving beyond a time when we can rely on a cadre of
environmental experts to fix our environmental problems....A stronger
public understanding of environmental science and related issues

Is a growing necessity, and comprehensive environmental education is

the only answer that makes complete sense. (Coyle, as cited in National

Environmental Education Advisory Council, [NEEAC], 2005, p. iv)

Definitions of ES vary slightly by source, but there is usually agreement that i
an interdisciplinary science. The following definition of ES charagerit as a broadly
based science that addresses issues related to the health of the environment.

Environmental Science is the study of the physical or virtual environment

of objects including physical, chemical and biological parts or components

of the environment. It is an interdisciplinary science overlapping the

categories in Natural Sciences, Engineering Sciences, and Socralescie

Environmental science encompasses issues such as climate change,

conservation, biodiversity, groundwater and soil contamination, use of

natural resources, waste management, sustainable development, air

pollution, and noise pollution. (Environmental science, 2007)

However, the definition of environmental science has been questioned in the
environmental education research literature, by individuals in the world comnathaty
are concerned about a perceived decline in public interest in EE, and by thestadte
in developing effective environmental education programs at many levels anckrerdiff
educational contexts (Dillon, 2002, 2003; Gough, A., 2002; Hart, 2003). Part of the

problem is in the overlap in terminology and in reality with EE, and the belief that the
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overlap has not been effectively addressed by either science educatorisameental
educators (Gough, A. 2002).

Gough characterizes the relationship between the two disciplines ast,dista
competitive, predator-prey and host-parasite” (Gough, A., 2002, p. 1203). Problems
caused by the nature of the relationship that should be addressed include a combination of
the decline in student interest in science education simultaneously with the
marginalization of EE. Gough proposes that the rationale of science education has
changed enough that including more giramotionof environmental wisdom will make
it easier for environmental educators to accept a scientific approach (Gouga0a).

Arguments against including a more scientific basis in EE are: 1) fadhéha
global trend towards standardized curriculum, will further remove teadlengpfanning
and development of their own curriculum; 2) dominance of scientist influence on the
curricula, with less inclusion of education and student interests; 3) teacisataration
that EE is yet another subject to add to their already dense curricula; ldtie hferest
on the part of science in the interdisciplinary work of ES (Gough, A., 2002).

These points are particularly applicable to the current situation faceadyetrs
in the US, who are responding to demands for higher student assessment results, reduced
classroom time for science, curriculum and guidelines with little room forgehar
adjustment, and the language of multiple levels of science standards.

School curricula and EE/ES.The history of EE illustrates its development as a

mixture of science, social science, politics and technology which make it a
multidisciplinary subject area (Dillon & Teamey, 2002; Disinger & Mona$92;

Rickinson, 2001). In one study of K-12 classrooms in the US, the subject of the
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environment was most frequently discussed in science, but also occurred in math,
English, reading and social studies (NAAEE & ELC, 2000).

In contrast, ES is a multidisciplinasgiencethat requires knowledge of the
principles of biology, ecology, chemistry, physics, geology, etc. to ssivieonmental
problems. Because ES is not a standardized subject offered in K-12 schools in the US, it
sometimes is taught under physical sciences or ecology, and frequently is an
interchangeable subject with earth science (Davis, 2000; Gough, A., 2002; NAAEE &
ELC, 2000; Pemberton, 1989).

One attempt to address the need for interdisciplinary science has been developed
through the Science, Technology, and Society (STS) education movement. This
movement is based on the vision of science as a human endeavor that is located within
the contexts of politics and economics in society (Pedretti, 2003). Since the 1970s,
concerned science educators have promoted this initiative as important to developm
critical thinking and problem solving skills for students (Zoller, Donn, Wild & Béck
1991). The Environment was added to STS in an effort to encourage active citizen
participation in environmental problem solving (Zoller et al., 1991). Science,

Technology, and Society and Science, Technology, the Environment, and Society (STES
programs have been incorporated into science curricula development in Canada and
Australia, but are still marginalized in the US (Zoller et al., 1991; Ped26a3). Fear

that science would dominate EE efforts caused relationship changes and created dista
between those working in EE and ES education that remain today (Dillon & Teamey,

2002; Gough, A., 2002; Gough, N., 2002).

53



National and state science standards and EE/E8Vith the divergence of EE

and ES education over time, the U.S. national science education curricula and standards
developed separately from EE standards (Davis, 2000). In the national sciadeedsta
documents, references to the environment occur predominantly under the content heading
of Science in Personal and Social PerspectidRC, 1996, pp. 102-111). In contrast

with the national standards, ES education is located at the same |IEe@ethdSpace
ScienceLife ScienceChemistry andPhysicswithin theMaryland Voluntary State
Curriculum(VSC) science education standards (Maryland State Department of Bducati
[MSDE], 2005a).

Although state science standards were developed in Maryland in 2005, they
remain on a voluntary basis (MSDE, 2005a). A separate section for environmental
education on the state education department website lists many opportwaleseato
teachers through state run EE, and cites national and local teacher efmurce
development of EE programs (MSDE, 2007). Although there is, thus, programmatic
recognition of both EE and ES at the state level, the similarities betweerotheatyw
cause confusion for those teachers who do not have great depth of knowledge of science.

The lack of definition of environmental science or environmental education in
national and state science education standards contributes to potential forteciehees
and educators to be confused and/or to incorporate the study of the environment into their
work with students randomly. With no guidelines, the presentation of subject matter is
more likely to be based on the teacher’s own prior interest and knowledge in thég subjec

which varies widely.
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Summary

The study of the environment involves many different topics and scientific
disciplines including nature study, environmental education, and environmentagscienc
education. With a multiplicity of topical approaches and many different edudationa
programs available outside of the classroom, there is an automatic complexity to
decisions about inclusion of programs into curricula. In addition to the overarching
subjects, there are also science topics of chemistry, biology, ecology, \gewidg
geography that can easily be utilized as the over-arching subject for a sthdy of
environment.

Historical understandings often are useful in developing at least an opening into
subject matter. Choosing one particular environmental topic or problem also can be
useful as a way to acquire depth of knowledge to support future understandings of the
over-arching topics of EE, ES, and the study of nature. At least development of an
awareness that there are many different ways to study the environmenbenigdeful to

teachers who choose environmental science field trips in the outdoors.
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CHAPTER lll: RESEARCH DESIGN
Overview of the Design Process

The initial impetus for the study came from observations that | made during my
experience as an informal environmental science educator. My experienelepoheg
and delivering educational programs for pre-schoolers to adults raised quabtbanhshe
educational value of informal programs. In particular, | questioned thattohal effect
of programs of relatively short duration and ways students might connect these
experiences with their formal educational experiences in school. Bebausate many
environmental science sites that are visited by school groups in Marylamitjédieo
focus my study on an environmental science field trip. This researchlstgdy as an
exploratory pilot study for my dissertation during Spring, 2005.

| begin this section with a summary of the pilot study, which included field trip
observations during Fall, 2005, and Spring, 2006 field trip seasons. The pilot study
summary is followed by the design and methodology of the final study, which focused
upon one field trip during Fall, 2006.

The Pilot Study

| began this study with a search for field trip locations. The educationalsext
two sites indicated interest in participating in my study. To familiarigeethwith both
sites, | observed as many field trips as possible (approximately tete)eBsicause of
these observations, | became familiar with the field trip designs, thelaitaters and the
experience of the field trip for students and their teachers at both sites.

The pilot study occurred at both sites, with field trip participants from bothgoubli

and private school system$he Spring, 2005 field trip season ran from mid-March
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through June. An application for approval to do research with human subjects was
submitted to the University of Maryland Institutional Review Board and was apitove
May, 2005, and has been re-approved every year since then.

The contexts within which the field trips took place were important to the bveral
field trip design at both sites, as were the teaching strategies used Harfired trips.
During the pilot study, | interviewed about six teachers who had participatedd trips
at each site. | developed interview questions about the teachers’ knowletigge aitid
interest in science and their motivation to bring students on field trips.

Qualitative research techniques were chosen with the intention that thetuoha
would be informed by the pilot study. With the researcher the primary insttdoralata
collection, the possibility of adaptations and responsiveness to the context and what was
happening was facilitated (Cresswell, 2003; Merriam, 1988).began to work in the
field, | did not have a pre-determined design in mind, but rather functioned as an observe
to increase my knowledge of the field trip experience and contexts. My intenticsasowe
get to know the phenomena of the field trip at two different sites, and from that
knowledge to move toward development of an appropriate research design. The pilot
study involved an evolution from broad to more specific questions (Bogden & Biklen,
2003). The initial guiding questions for the pilot study were:

e How do students learn science related to field trip participation?

e In what ways do students from urban schools interact with each other, the

teachers, and the environment surrounding an outdoor environmental science-

related field trip that supports their learning of science?
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e What is the influence of classroom pedagogy on student participation and
learning of science related to the field trip?
Over the course of the pilot study, the following sub-questions emerged and dpeided t
discussions with teachers and students during interviews:
e What motivates teachers to take their students on a field trip?
e In what ways do teachers integrate a field trip into their science wWume@
e How does the field trip experience influence student understanding of
environmental science concepts?

Pilot Study Locations, Participants, and Data

There are many locations throughout the metropolitan D.C. area, Maryland and
Virginia that offer environmental science educational programs astitdor school
children. | defined environmental science education for the purpose of choice minocat
as a program that predominantly focused participants on scientificalbgtpagscesses
and information about the environment. The two locations for the pilot study thus were
chosen based on the following criteria:

e an educational field trip program based on environmental science,

e afocus on water habitats during educational programs,

e connections between education programs and scientific research at the site.

Site A was an environmental science research and education centet tocate
brackish river that is a tributary of the Chesapeake Bay. Site B was aorenental
science research and education center that is owned by the county parkasybtem
located beside a freshwater tidal tributary of the Chesapeake Bay.it®stivare located

on protected land and used piers of different sizes as educational areas adnese gr
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accessed the watdBoth sites had established scientific research that was initiated by
both on-and off-site scientists. At Site B, volunteers supported on-going resealiel s
in the field.

The pilot study involved observations of teachers and their students from different
local private and public school systems who participated in field trips to eithe sités
during 2005, or Spring, 2006. Grade levels ranged from third grade to eleventh grade.
Twelve teachers and six site staff educators then were invited to pagticipghe pilot
study and were interviewed after their field trips. Four to five studentsfivendifferent
classes were interviewed for the pilot study during Spring, 2006, with permissidadyra
for the study from the county and the school administrations.

My sources of data were video and audio tapes from observations of science
classes and the field trip, interviews with the teacher, site educator aadtsfwahd
student worksheets and drawings from the interviews.

The results of the pilot study teacher interviews suggested that both egpdrie
and novice teachers struggled to connect the environmental science leaconteit to
the school science curriculum. Teachers indicated that connections to the worricul
were problematic for different reasons, varying from their own lack ohdspt
knowledge of the science associated with the field trip to a reduction in timeedldoca
science in the classroom. | found that when teachers within a school catiézbon field
trip preparation, the experience of novice teachers was enriched by the cerantent
advice of the more experienced teachers.

The interview questions were informed by the science teaching factursoeel

by Barnett and Hodson (2001). Based on the data analysis, there were differeriflevel
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academic and research knowledge in the teachers’ knowledge of science comtent, the
understanding of the nature of science and their theories about how and whwychildre
learn. Pedagogical content knowledge and longevity in the classroom madeeackffer
in the teaching strategies employed by classroom teachergaedwstators with varying
expertise in the environmental science content during field trips.

Observations of the field trips also revealed that differences in the site
characteristics of the field trip affected the quality of the outdoor expertbe
students, as did the instructional design. There was a wide range of diffeneiniglea
opportunities during the field trips due to seasonal variations in plants, animals, and the
status of the wetland areas. However, these unique characteristics ofdagyeréld trip
were not easily recognized by teachers and their students. In other wordstuwdents
came back for the spring field trip, they often expected to see the samedivagetd
animals, even though the plants and animals were in a completely different ptiase of
life cycles. Many teachers indicated that studying the environmenhemslesired
focus for the field trip, with no specific connections to science mentioned. Qtjects
that were less frequently requested included water quality, trees daddsevith
connections to science sometimes requested.

Final Study Research Design

All research studies have methodological and theoretical perspectivasetitlad
foundations of the design (Crotty, 1998he particular methodology is described by
Crotty (1998) as the plan of action or choice of methods to reach desired outcomes. For
this final research study, | chose to use naturalistic inquiry as thetthabperspective

to inform the methodology. Naturalistic inquiry as described by Denzin and hincol
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(2005) involves the “study of things in their natural settings, attempting to raake 6f,
or interpret, phenomena in terms of the meanings people bring to them” (p. 3).

These techniques were well suited to development of a thick, rich, description of
the field trip context and process and an understanding of the participants’ mfocess
meaning-making or making sense of their experiences during and surroundintgithe fie
trip (Lincoln & Guba, 1985; Merriam, 1998). With a focus on the meaning-making
process, the view of human knowledge or epistemological underpinnings of this study ar
constructivist. In this view of human knowledge, meaning is constructed through
engagement with the world (Crotty, 1998).

Case study methodology was chosen to develop an understanding of a particular
case, bound by time, place and participants (Stake, 1995). Case study design involves
boundaries, described by Merriam (1998) as “a thing, a single entity, a unit arbiohd w
there are boundaries (p. 27). This case study was designed to explore, in-ddigtld, the
trip program experience for the fourth grade, urban elementary studentsiatebitteer
as they participated in a particular environmental science field trip.

During the pilot study, | had focused on the teachers’ reasons for painigipea
field trip, and the quality of the field trip itself. During this final catelyg, | chose to
develop an understanding of the students’ meaning-making process based aulamparti
field trip experience.

Rationale for this Particular Case

The effects of science field trips on student learning have been studied in general
more frequently than for outdoor environmental science field trips in partididas, the

study was designed to contribute to the understanding of this particular type of

61



destination (outdoor, with multiple habitat types) and topic (environmental science)
field trips.

The participants and field trip setting were chosen to provide insight tppocal
example of an ES field trip taken by students and their teacher, with the purpose of
looking at the ways in which the students learned about science surrounding thefield tr
(Merriam, 1998; Patton, 2002; Stake, 1995; Yin, 2003). Elementary students were chosen
because a high percentage of the field trips at both sites involved elemandants

Students from an urban school were chosen to contribute to the research literature
on students from urban settings and because extra funding for urban students is
commonly available for EE field trips. The school, and therefore this particlalss, had
received funding for the field trip as part of a site initiative to ensure this students
from urban schools would get to participate in field trips.

Refinement of the Research Questions

During the course of the pilot study, | had developed an understanding of
particular teachers’ reasoning behind their choice to have students pariicipate
outdoor field trip. During the time that | spent observing multiple field tripecidid
that developing a case study would be the best way to research the studentsj lear
process in the context of the field trip, because it would enable development offin-dept
understandings of the nature of the experience for the field trip particidatesided to
include observations of science in the classroom before and after the fiekdl origer to
be able to observe any connections that were made by the students and theita¢aehe
field trip science content and/or process. The final research questionferere t

developed to address the meaning-making process of one particular group of students and
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their teacher, with the perspectives of each important to the study. Theusiggoe’'s
perspective was included due to the role that she played in the preparation and
implementation of the field trip.
The following research questions were used to guide the research process:
e What meanings do students make of the field trip experience and of connections
with their school, home and other experiences in outdoor environments?
e What meaning does the teacher make of the field trip experience for hatself a
her students?
e How does the site educator perceive the students’ experiences duringdthe fiel
trip?
Settings
Both the school and the environmental science education site were located in the
mid-Atlantic region and the Chesapeake Bay watershed on the east coast of@tie Uni
States. Elementary students from a small urban area participated thtagiéb a
wetland sanctuary along the banks of a tidal freshwater river locatedfiteeut miles
away in the same county. During the field trip, students hiked through meadow, forest
and wetland habitats in small groups of nine students led by site staff educaitorse S
lessons were observed in the classroom setting before and after thedield tri
Participants
Participants in this study were the public school teacher and her fourth grade
students and the education staff at the environmental science education center.

Pseudonyms for the teachers and students will be used throughout this study.
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Teacher and her studentsThe fourth grade class of eighteen students was

selected from the list of classes participating in the fall, 2006 field trijpe asite. The

students were of lower socio-economic status, with 95% of the students receseing fr

and reduced lunch at the school. The school was in a small urban area and was in a public
school system in Maryland. The student population was primarily African America

with a few Caucasian and Hispanic students. Out of eighteen students in theighdss
students agreed to participate in the study.

The teacher was a Caucasian female (pseudonym for this study, Ms. Nicole
Miller) in her second year of teaching elementary students after gragluath an
undergraduate degree in teaching from an east coast university. During mytatserva
of Ms. Miller during a field trip to the site in the Fall of 2005 trip, she was energet
positive and supportive of her students’ activities, all characteristics witilaenced me
to ask her to participate in my study. As we talked briefly after the fipldsine
indicated strong interest in taking advantage of the funding provided for her stiedents
attend the field trip.

This particular school had been chosen by the site volunteer association for
several years in a row to receive funding to support the field trip for thenssudehus,
the field trip during Fall, 2006 was the second time that Ms. Miller had partidipaiie
her students on this particular field trip.

Site educator The lead site educator (pseudonym for this study, Ms. Susan
Freeman) was a Caucasian female who had worked as an educator at theletefor
years. Her training as a naturalist and scientist had begun with herglasggree in

biology which she had expanded through field work and research in environmental
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science. Prior to working at this site, she had worked as a naturalist/envirahment
science educator educating elementary students about birds.

Her scientific research focus was on herpetology (the study deseatid
amphibians) and the ecology of plants. The educator had developed her expertise in field
identification of a wide range of herbaceous and woody plants, invertebrateshiamghi
reptiles, fish, and birds to a high level. During the field trips, she used this kigawle
base to assist students as they made observations of many different plantsiaisd ani
Her depth of knowledge of the unique characteristics of the plants and animals in
different habitats at the site was revealed as she told stories of prioratioses of the
same animals, told histories of the use of plants, shared information about theldige cyc
of animals, and discussed current research findings.

It was evident that Ms. Freeman had developed an understanding of particular
teaching strategies that would be most effective in the outdoors. She indneetea t
National Science Teachers Association resources were particaptigable to
development of interesting and effective lessons for students during field trips

Role of the Researcher

Although I maintained the role of an observer during this research, there was
some interaction with the participants during the field trip and classroom olicesyas
the students became accustomed to having me in their class and due to theivequisiti
nature about what | was doing and how my equipment worked. During the study, |
experienced occasions during which | was drawn into conversations to answer student

guestions about the field trip, into general discussions with participants around me, or
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was briefly involved in helping to support student learning during an activity.eThes
periods were usually of very short duration and were noted in the transcription of data.
Data Sources

Data sources included a) field notes, b) audio and video tapes in the classroom
and during the field trip, c) taped teacher and student interviews, d) documernitsragscr
the field trip, and e) worksheets used during the field trip.

Field notes The observations of the field trip and classroom activities were
recorded in a semi-structured field note format, with some questions prepatiednica
The field notes included descriptive comments on the left hand side of the page and
reflections of the researcher on the right side of the page. Structure wddatite
observations of the classroom and the field trip via the following questions:

e What is the science content discussed in the classroom and during the field

trip?

e What are the activities experienced in the classroom and during the fi€ld trip

e What is the nature of student interactions with others and with objects

found in the classroom and during field trip activities?

Audio and video tapes of classroom instruction and field tripDuring the field

trip and classroom observations, | remained at the back of the line or room wingje usi
my video-camera to record the day’s activities. | also made digital aexbodings

during the observations to preclude loss of data due to equipment fisijurgention

was to be an unobtrusive visitor, but occasionally the students would talk to me while

participating in the activities.
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Interviews

Teacher and site educator interviews before and after the field tigpdesigned
to identify key factors in their backgrounds, interests and science tedcatngight
have affected their vision and actions throughout the educational process with the
students. Observations of the field trip and classroom science provided the opportunity to
observe participant behavior during the activities at each context, and enabled
development of more intimate understandings of the settings and actions of pddicipa
Student interviews after the field trip were designed to develop the student peespect
theemicor insider’s perspective of the experience (Merriam, 1998).

Pre- and post-field trip teacher interviews The teacher interviews were open-

ended in the sense that | endeavored to maintain a freely flowing conversagidrobas
the teacher’s thoughts and opinions. | asked the following general questimstdar
interviews:
Pre-trip:

e Describe your preparations for the field trip.

e How does the field trip fit into the science curriculum, or not?

e How is the field trip different/similar to school/class work in science?

e How will you assess student learning related to the field trip?
Post-trip:

e What did you think of the field trip experience?

e What are the teaching strategies that you work from?
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= | have noticed that you frequently use open-ended questions with the
students. Why do you choose this strategy and in what ways do you
think it benefits student understanding of science?
e Which subject area do you enjoy the most and are the most knowledgeable in?
= Do you teach that subject differently than science?
The teacher interviews occurred several weeks before the field trip anthaft
field trip in the classroom setting, usually after | had observed a soitags. They
lasted for one to two hours.

Pre- and post field-trip student journals and interviews. Ms. Miller and | had

decided that before the field trip, we would ask the students to write a paragraph about
“what they would do if they were a scientist” before the field trip. After igkld frip, we
asked them to write a paragraph about what they liked about the field trip. In addition, |
interviewed the students in small groups after the field trip, in the “scieaoef just

down the hall from the classroom.

Because there were only eight students whose parents had agreed to let their
children participate in the study, | decided to invite four students to partiaipadeh
interview session. For each session | began by thanking the students foillinginess
to participate in the research. | then spent a few minutes discussing what we would be
doing. | gave them special pencils to write with and to keep as a little thank yeutpres
We talked about what research is.

We then returned to the worksheet questions, with the students answering one
guestion at a time. When all of the students had completed a question, we discussed their

answers. There were three questions on the worksheet. The series of questions were
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designed to enable students to think about the field trip using words, then sentences and
finally a paragraph description of their favorite thing about the field trg Agpendix
A). Then | asked the students to make a drawing of their experiences duriredot tveof
collaboratively in groups of two. Before they started drawing we discusselgriaeics
of trying to work with somebody else to make a picture to ensure that they woul@dengag
in discussions with each other as they made decisions about what to draw.

The particular questions for student interviews were developed with the intention
of ensuring that students had the opportunity in different ways to recall ansiergpre
their field trip experiences. The design of the worksheet and types of questi®ns w
informed by the interview designed by Falk and Storksdieck (2005) for theirstudy
visitors to a science center exhibition. In addition to the worksheets | decidgd to a
students to collaboratively draw pictures of their field trip experience.dguision was
informed by the work of Emily van Zee, and a research study in which pantigipa
interacted actively in small groups while drawing representatioreoffteld
experiences (Personal communication, August, 2006).

Pre-field trip discussions and post-field trip site educator iterviews. Because

of my prolonged contact with the site educator and other staff, | did not develojcspecif
interview questions before this particular field trip. | had taped our infornalsti®ns
over time for analysis as part of this study. We frequently discussed s@astaof the
field trips, including preparations for field trips, problems that frequently agmand
changes made to the program over time.

Immediately after the field trip, | stayed at the site and intendeaileof the

educators regarding their thoughts on the day’s events.
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| also interviewed Ms. Freeman a few months after the field trip do get her
perceptions about many different aspects of the field trip that had emergedsas
transcribing the data. The questions that | asked were designed to develop a deeper
understanding of her choices during field trips, on content and pedagogy in particula
also was interested to hear one more time her goals for students duringpiseld &sked
more about her background as a field naturalist, as her identification skills theing
field trip were quite important to students.

Documents Documents that provided additional sources of information about
the field trip and site included copies of the field trip application form filled ouhéy
participating elementary school teacher, brochures describing tleefigtd trip options,
and site descriptions available to the public in the exhibit room. | also took a closer look
at the science and social studies textbooks and the goacitygguide which guided the
scope and sequence of science topics to be covered during the year.

Worksheets.The worksheets that were prepared by the site educator for use
during the field trip were handed out to the chaperones on clip boards to be filled out
interactively with the students during the field trip. They included pictureadf of the
habitats visited, with sections to note animals and plants found by students during the
field trip. These worksheets provided a record of what the students had observed
throughout the day, but were not collected by the teacher.

Contexts. The data were collected over a four month period with individual
perspectives obtained through the interview process. Through the development of thick,

rich descriptions and a summary matrix, analysis of connections acrosstiroersgexts
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was facilitated. There were five different contexts in which data watheeged with video
and audio tapes and field notes.

1) Site educator interviews (before and after the field trip)

2) Teacher interviews (before and after the field trip)

3) Classroom sessions on science (three before and three after thejield t

4) The field trip (with segments based on habitats studied)

5) Student interviews (after the field trip)

Analysis and Interpretation of Data

Analysis and interpretation of the data were guided by the research questions
(Merriam, 1998; Stake, 1995). The extensive data collected over a four month period
enabled development of in-depth descriptions and interpretation of the classroom and the
field trip in my examination of the students’ meaning-making process.

During the course of interpreting the data from this study, | shifted empghas
triangulating data from multiple sources toward a process of ciyatah (Richardson,
2005). Crystallization provides a new way to look at data, in a quest not for validity, but
for value placed on the different perspectives in a study of a particular expeli¢itic
crystallization of data, several different perspectives are used to davegpetations of
the data in the study (Miller & Crabtree, 2005; Richardson & St. Pierre, 2005). Thus, the
multiple sources of data are important for the purpose of developing multiple
perspectivesn the field trip experience and the meaning-making process of the
participants. Richardson proposes that the crystal provides an alternatitr¢aoeted

way to look at the world:
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| propose that the central imaginary for “validity” for postmodernidistex

is not the triangle—a rigid, fixed, two-dimensional object. Rather, the

central imaginary is the crystal, which combines symmetry and substance

with an infinite variety of shapers, substances, transmutations, multi-

dimensionalities, and angles of approach. Crystals grow, change, and are

altered, but they are not amorphous. Crystals are prisms that reflect
externalities and refract within themselves, creating differentsolor

patterns, and arrays casting off in different directions. What we see

depends on our angle of repose---not triangulation but rather

crystallization. (Richardson & St. Pierre, 2005, p. 963)

With this imagery in mind, | chose to develop the perspectives of the stuithents
classroom teacher, and the site educator, and then to further explore all thpeetpes
on particular aspects of the field trip process.

Data were gathered via audio and video tapes to facilitate understanding the
different ways in which the interactions among the teacher, the students aocktioe
content in both contexts occurred and might affect the student learning process. Thes
interactions were explored in terms of dialogue as described by Burbdl&zce
(2001) as the interactions of the participants with each other and with their environment
involving their communication and activities. Burbules and Bruce (2001) suggest that the
definition of dialogue in education should be extended to include the contexts,
relationships, subject matter and differences among people involved in the process:

One of our central claims will be that there are forms of dialogue, and that

their usefulness in educational settings will depend on the relation among
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forms of communicative interaction and (a) the contexts of such

interaction, (b) other activities and relations among participants, (c) the

subject matter under discussion, and (d) the varied differences among

those participants themselves. (p. 1102)

I have chosen to use this broader definition of dialogue in teaching and learning as
a way to approach the interactions among the participants in this study, viatbtleac
and within the particular contexts of learning. This approach is supported by recent
interest in the language of science and what teachers and students sayeaas! they
make sense of science (Ball, 2000; Gee, 2004; Hammer & van Zee, 2006; Warren,
Ballenger, Ogonowski, Rosebery, & Hudicourt-Barnes, 2001). During this study, |
anticipated that students would use everyday language in their social iotes actd
during the interviews as they made sense of science and their field tripeexpdiBall,
2000; Gee, 2004; Lemke, 2001; Warren et al., 2001).

In preparation for the interpretation process, | developed a list of catetiate
were of particular relevance to the research questions. These categoesitisenaised to
code the data (See Table 3.1). Table 3.1, outlines the relationship between thefsource o

data and the particular aspect that was chosen to inform the interpretive .process
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Table 3.1. Data Sources and Approach to Interpretation

Data Sources

Coding and Approach to Interpretation

Students

Pre/post-trip classroom
observations

Coding of classroom science activities
Development of categories in the coding.

Video during field trip

Development of the structure of the field trip;
analysis of student participation, interest level;
analysis of what students say, what types of
guestions they ask

Post-trip journals

Coding of the word choice; development of an
categories that emerge; analysis of structure of
student drawings

Post-trip interviews

Development of categories from coding of the

discussions; analysis of interactivity and content

what the students say; comparison with what th
say and what they write; comparison between tk
pictures that they draw individually and in the
small group

Teacher

Pre/post-trip classroom
observations

Analysis of teaching style, and choice of conten
teaching strategies used; level of management
the classroom

Video during field trip

Analysis of teacher/student interaction and irite
in the field trip

Pre/post-trip interviews

Coding to look for relationships between what

teacher says and how she incorporates subject
matter into her class curriculum

Site Educator

Field trip observations

Analysis of teaching style, choice of content a
teaching strategies used; level of management

Interview

Coding of what is said to look for patterns and
important points

Site Scientists

Interface with educational
field trips

Analysis of frequency of interaction with field trig
and quality of interaction

the

of
Y%
e

L,

res

the

DS

Relevant Literature

Site brochures

Overall analysis of language that pertains to th
field trip and the school curriculum/relevant
content areas

e

School curriculum

Analysis for environmental science and educat
location in the curriculum and suggested activiti

ion
BS

State science standards

Analysis of the location of environmentalescie

cNC

and education in the standards and potential eff

ects
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on the local (classroom) curriculum

National Science EducationAnalysis of the location of environmental science
Standards and education in the standards and potential effects
on the local (classroom) curriculum

Coding. After | transcribed the data, | began to read and re-read it in order to
begin the interpretation process. The interpretation process involved making séese of t
data, by looking for important features and discerning patterns in the dateetkat w
informed by the bounded nature of the study (Denzin & Lincoln, 2005; Stake, 1995).
| looked for patterns in the data and proceeded to underline sections of the transcript
made notes on the emerging patterns in the margins of the documents (Miles &
Huberman, 1994; Stake, 1995). | made a list of different actions to look for in the data
using Table 3.1 as a guide.

These actions became the primary codes for the participants and contexts of

learning and are illustrated in Table 3.2.
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Table 3.2. Data Codes Used in Transcripts

Codes for Codes for Codes for Codes for Codes for site
interactions in | teacher actions| student actions| sensory inputs | ed. actions in
classroom and | in classroom in classrooms | at the school | classroom
during the and the field
field trip trip site
Worksheets References to| Accessing prior| Visual Sharing
prior lessons | knowledge practical
information
Textbooks Use of Interacting with| Tactile Describing
technical other students animals and
terminology/big plants
words
Open ended Response to | Working Auditory Modeling
guestioning students quietly making
observations
Close ended Tone of voice | Asking Smell Behavior
guestioning shift guestions management
practices
Direct Advance Reading
instruction planning
Inquiry Use of visuals | Thinking
and visual cues
Conversation Use of text
Debate Use of
kinesthetic
activity
Giving
directions
Open-ended or
close-ended
guestioning
strategy
Response to
student needs

The coded sections of the transcripts were used to develop the narrative desaiptions

the science classes and the field trip and participant perspectives.
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Descriptions Descriptions of the physical nature of the contexts for learning
were developed based on auditory, tactile, visual, and physical data from ketes ta
during the observations and from the transcriptions of audiovisual data for each setting
Transcripts of videotaped classroom sessions and the field trip were reducedtimgcr
narrative versions of what happened in the classroom, field trip and interviehs. Ri
descriptions of the physical location and action of participants were createdaitivear
form for each classroom session, each segment of the field trip and forctier tasad
student interviews. These descriptions were informed by the data reductiorsesoces
described by Crawford (2000). An example of a geramatriptionof the field trip
follows.

The field trip site was a county park and recreation department property

designated as a wetlands sanctuary that includes an education/research

center that was open to the public one day per week. The sanctuary was
situated in a forested area that is adjacent to the river and wetlands area.

During early fall and late spring, field trips are offered to school groups

for a fee. The educational programs were attended by students from local

states and counties, with both public and private educational institutions

participating. Teachers were given the choice to lead their own field trip or
to rely on the site educators to design and implement the field trip.

Typically, students hiked through different habitat areas, made

observations, and participated in different field activities along the way. In

the pre-trip survey, teachers were asked for their preference of topics to

cover and what the students were currently studying in science. The site
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educator then designed the field trip based on the information given by the

teacher.

The descriptions begin with attributes of the physical contexts, and then moved
into a representation of the interactions among teachers and students and their
environments for both the classroom sessions and the field trip (Auerbach &t8ihjers
2003). Sections of the transcript of participant interactions were included in ordehn to bot
portray the actions and interactions of participants with each other and with the
environment and to develop teeicvoice in the study (Stake, 1995).

The classroom and field trip descriptions were then organized in chronological
order (see Appendix B). These narrative descriptions were placed in chroabtoger
to aide in the analysis of patterns in the data across contexts and partitipiaots.
developed summary narratives for each science lesson observation and for thp,field t
which are presented in Chapter IV. These summaries were useful in both the
crystallization process of the participant perspectives and for the developnieat of
summary matrix.

Summary matrix. A longitudinal matrix was designed to develop a summary

interpretation of the interactive nature of the field trip and science clasdes

presented in Chapter IV. This method was suggested by Miles and Huberman (1994) as a
way to deal with extensive data collected over time. In particular, | wishieel &ble to

look at the characteristics of the locations, the flow of events, and connectiorgetw
events. | chose the following three categories of data for the matrixydispla

1) the sensory quality of the contexts,
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2) the nature of the interactions in terms of inquiry, conversation, instruction, and

debate, and

3) open or closed quality of questions asked by the teacher and students and

references to prior knowledge made by all participants.

The data in these categories were condensed and then displayed in chronologicél order
observations in the summary matrix.
Overview

A pilot study of field trips to two different environmental science neseand
education sites provided the opportunity to explore the dynamics surrounding
environmental science-related field trips for school groups in genera. résult of
interviewing teachers and site educators and exploring pedagogy at ottusitg the
pilot study, | chose to develop a qualitative research case study at one tdgheigh
one particular teacher.

The following research questions were developed over time based on observations
and input from other researchers. They were designed to explore the students’
educational process related to the field trip from three different persygective

e What meanings do students make of the field trip experience and of connections
with their school, home and other experiences in outdoor environments?

e What meaning does the teacher make of the field trip experience for hatself a
her students?

e How does the site educator perceive the students’ experiences duringdthe fiel

trip?
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At this site, the field trip design was based on a combination of the teaclygiesstefor
particular subject matter, topics easily taught at the site, and theisxpérthe site
education staff. Thus, each field trip was designed for particular pantisipehe
county’s elementary science curriculum indicators were incorporated indes$ign by
the site educators.

| chose to work with an elementary school field trip because there was a highe
frequency of visits to this field trip site by elementary schools. The urban sdias#En
for this study had received extra funding from the site volunteer associatite fentire
fourth grade to attend two field trips at the site, one in the Fall, 2006 and one during
Spring, 2007. This school was in the county from which | had already received approval
for my study. | contacted that school, received approval from the principal, atetlinvi
one of the fourth grade teachers to participate in my research study. Sheagreed t
participate in the study.

The units of analysis for this study were the science lessons in thectasand
the field trip experience. | began collecting data in the classroom libéoFeall field trip,
and interviewed the teacher in mid-September before the field trip. During otingnee
for the interview, we also scheduled the subsequent observations of scieoicge less
before and after the field trip. We also decided on the student journal questions before
and after the field trip. The teacher agreed to distribute the consent letterstiodeats
that week. Because of our experience with consent forms during the pilot stuaythwe
knew that it was not probable that all of the students in the class would consent to
participating in the study. Eight students out of eighteen agreed to participlage i

study. During the field trip, students in the study walked near the end of the I so t
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the voices audible in the recordings are from students for whom permissiondipatati
had been granted.

As the analysis and interpretation process evolved, | decided to develop my
representation of the unfolding process for students in this study in two different way
First, | developed a summary matrix of the interactive nature of the longatudi
experiences, following guidelines of Miles and Huberman (1994). Second, | developed
the perspectives of the participants with the intention of analysis via dzadiath of
data, which was inspired by Richardson (Richardson & St. Pierre, 2005).

Chapter IV begins with the narrative summarizations of the science lessbns
field trip. These descriptions are followed by the summary matrix. | included the
narrative summaries to provide some level of detail from which the summary wasr
developed. The summary matrix is an interpretation of the interactive nature iefdhe f

trip in terms of Deweyan characteristics of an educative experience.
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CHAPTER IV: SUMMARY DESCRIPTIONS AND MATRIX
Science Teaching and Learning in Two Contexts

| begin this chapter with a description of the classroom context, which is éallow
by summary descriptions of each of the science lessons that | observed héfaftera
the field trip. The observation just before the field trip was a pre-trip discussidny |
site educators who had visited the school to orient the students to the activitiesedfithe f
trip. The classroom descriptions are intended as summaries of the teaxchlagraing
that occurred during each science lesson, and are presented here in cloanmider
separate from the field trip.

In the next section, | describe the context of the educational field trip. Tha
description is followed by brief summary descriptions of the science teaahihg
learning that occurred during each segment of the field trip. Each segntleatfietd trip
involved a different type of habitat, so descriptions of each habitat are included.

The final section of this chapter is a discussion of the matrix (see Appendix C) in
which key characteristics of both science lessons in the classroom andbthepfigre
presented in terms of the Deweyan characteristics of an educativeergpeselected for
interpretation of data in this study. The matrix is designed to be a longitudinal
representation of the series of experiences to enable development of a different
perspective.

Thick, rich narrative interpretations of both the science lessons and the field tri
can be found in Appendix B. These are arranged in chronological order to better
represent the over-arching experience of the participants. Theseddetaiiatives

present and interpret the data that support the claims summarized heresdheglade
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sections of the transcript important to development of the voice of the participants as
described in the next chapter, Chapter Five.

Classroom Context

All of the classroom science lesson observations occurred in the fourth grade
classroom at the urban elementary school. The classroom was large enough fardesks f
eighteen students and additional worktables and chairs. An overhead projector and screen
with maps behind it were located in front of the blackboard at the front of the room. The
wall spaces on the side and back of the room contained pre-fabricated spelling and
writing prompts for students. A word wall in the back of the room remained devoted to
math words for the entire year, with the list changing over time to includeandrmore
complex math terminology. Occasionally the students’ work was displayed omlthe w
next to the windows during the three month period of this study.

Because the field trip occurred in early October, the initial observations in the
classroom happened not long after the start of the school year, in September, 2006. The
observation schedule was arranged during the initial teacher interviewaarzhged on
the pre-determined days designated for science lessons. Science andusbesal st
alternated every six weeks and were scheduled right after lunch on Wednesdaiys/for
minutes. The school and county requirements for time devoted to language arg, readi
and math content areas because of the federal No Child Left Behind (NCLBaten&eft
very little time for science and social studies.

During the science lessons that | observed before and after the field trip, Ms
Miller used a variety of teaching strategies, struggled with off-taglest behaviors

during class, and was very responsive to student interactions on the lesson and otherwise.
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The students were typically very active and moved around the room, talked with each
other, and sometimes argued openly during class time. As a result, the teacher spent
significant amount of time reviewing rules and expectations for behavieralSo used a
more stern “teacher” tone of voice that contrasted sharply with a morgiegdane

when she began to teach.

Classroom observation oneDuring the first class period that | observed,

students were exploring a map of the region with guidance from Ms. Miller. Threxsubj
was social science, with a focus on the state of Maryland, its surroundes)astdt
regional geographical attributes. Students were asked to locate tkdlsatirround
Maryland on the map. This exploration was followed by a text-based discussion of
different land formations such as mountains, plains, and plateaus.

Classroom observation twoDuring the second classroom observation, Ms.

Miller asked the students to share their own questions and thoughts about the solar
system. As she went around the room and called on each student, Ms. Miller responded
to everything that the students had to say. When possible, she answered questions, and/or
referred students to the science textbook. This session was very interactitadantss

were excited to share their thoughts with each other. At the end of the lesson, kis. Mill
asked three students to portray the movements of the earth around the sun and the moon
around the earth.

Classroom observation threeThe third classroom observation occurred the

week before the field trip, during a presentation by Ms. Freeman and other siteduca
This pre-trip visit lasted for a half hour and was an introduction to the field trip. Ms.

Freeman described the field trip, the items that students should bring and not bring, wha
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they would be doing during the field trip, and plants and animals that they might see.
Ms. Freeman interacted with the students in an instructional style, with frequent
interjections of thought-provoking questions. Ms. Freeman had brought in several
salamanders and walked around the room while inviting the students to look at the
salamanders closely. The session ended abruptly as the students had an assembly to
attend.

Classroom observation four.The fourth classroom observation involved a

lesson on microscopes. Ms. Miller discussed the parts of a microscope as dalmieds
the parts on a diagram on a worksheet. The students were learning the names and
functions of the parts of a microscope in preparation to using them the following week.
The class work was interrupted by Ms. Miller’s need to work individually witbra
responsive student. While she worked with the student to figure out what was going on
for him, she very fluidly redirected the other students to complete the wetkshe
independently. In a few minutes, she contacted the principal’s officedistatce.

Students quietly worked to fill out the worksheet while the situation was addradbed i
classroom. Ms. Miller kept to her predetermined time of thirty minutesfense and
moved on to math as scheduled.

Classroom observation five During the fifth science class, Ms. Miller had

developed an activity in which students were to place words in one of two columns on the
board. She had designed the exercise with a mystery component. The columns were not
labeled, but one column h&dmanin it and the other hagencilin it. Ms. Miller asked

her students to state their reasoning for putting their own word into one of the columns,

and then hypothesize what they thought the real groups of words should be. The students
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interacted thoughtfully with each other and the teacher as they exptiessexivn ideas
about the word lists on the board.

Ms. Miller provided ongoing encouragement as the students attempted to make
sense of the word lists. One student finally stated her reason for what should be in the
columns, accurately identifying that one list was for nonliving and the other fog livi
things.

Ms. Miller then extended the learning process with some additional estithat
provided opportunities for students to explore the concept of living and nonliving things
for the entire week. During the interview on DecembB&rsbie indicated that the entire
week’s work had been very successful. She described how student understanding of the
difference between living and nonliving things had developed due to this series of
activities.

Classroom observation sixThe sixth science lesson began with a review of the

parts and functions of cells that was extended into student development of an analogy.
Ms. Miller asked the students to draw analogies between the parts and functionl of a ce
and the different parts and functions of their school and staff. Students were \eygang

in the discussions as they built the analogy. Afterwards Ms. Miller indicateditbdtad
decided to use this strategy to make sure that students would be engaged during the
lesson and hoped that it would help them develop an understanding of cell parts and

functions.
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Field Trip Overview
In this overview section of the observations of the field trip, | present aiaarra
summary description of the field trip itself, starting with a descriptioh@tbntext. |
then present brief descriptions of each habitat area and the activitiestterfredd trip.

Field Trip Context

The field trip site was a county park and recreation department property
designated as a wetlands sanctuary that included an education/researabpesnte the
public one day per week. The sanctuary was situated in a forested area tltjhoead a
to the river and wetlands area. During early fall and late spring, fiptdwere offered to
school groups for a fee. The educational programs were attended by studettsdiom
states and counties, with both public and private educational institutions participating
Teachers were given the choice to lead their own field trip or to rely on B&Emén to
design and implement the field trip. Typically, students hiked through differentthabita
areas, made observations, and did field activities along the way. In the prextep, sur
teachers were asked their preference for topics to cover and what the sttents w
currently studying in science. Ms. Freeman then designed the field trip baded on t
information given by Ms. Miller.

Ecological and environmental science research projects were frequentlizedga
by outside university researchers and by on-site staff. Data for tlseseaie projects
were frequently gathered by volunteers under the direction of the siteodmedt
education director. There was a relatively small laboratory room adjacentddutation
exhibit and meeting rooms. This room housed the equipment available for the research.

It also was the area where animals were kept short-term while datsakene Scientists
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and volunteers sometimes discussed their work with education program participidnts, w
fairly frequent informal discussions occurring durgtganceencounters in the field. The
lead educator at the site was a naturalist with extensive experienceylgealips in

informal environmental science and education settings for over twentyiyehfferent
capacities.

For the outdoor environments, variations in plant sizes and shapes, how far one
could see, proximity to water, etc. of each habitat area affected the qusigy of the
experience. Encounters with animals also varied based on plants, soil, and water
combinations in each of the habitats. More detailed descriptions of the differeatdabit
as a context for learning are located in the following field trip segmeatiplésns.

Descriptions of the Field Trip Segments and Habitats

The following descriptions are summaries of the field trip activitieseM
detailed descriptions can be found in Appendix B, which also includes sections of the
transcript to portray interactions among participants.

This particular field trip was designed as a hike through different habitats
began with an opening circle discussion inside the education center and closed with a
visit inside the educational exhibit area. The students explored severalndiffabiats
outside, including the grassy lawn in the vicinity of the education center, the meadow
area, the forest, and the tidal freshwater wetland adjacent to the river. Throighout
hike, Ms. Freeman asked the students to look for plants and animals, to make
observations and ask questions about everything they found, and to work cooperatively
using different simple tools such as magnifying glasses, egg carton orgaaraer

spoons for digging up soil.
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Site staff had prepared to work with the students for approximately three and a
half hours, from an arrival time of 9:30 am until their departure at 1:00 pm. Lunches
brought by the students were to be eaten around noon. However, the length of this
particular field trip was shortened due to the need to return the bus to the school. Upon
their arrival, Ms. Miller indicated that because the bus needed to return to the school the
students would not be able eat lunch on-site.

Fourteen students (four students from the class did not attend the field trip) from
Ms. Miller’'s class were divided into two groups of eight male students andrapdds, a
decision that was made by Ms. Miller at the last minute. She indicated to tnsee¢haas
more concerned about the boys’ behavior during the field trip, and so decided to have all
of the boys in the group that she was chaperoning. At the time, | knew that it ffaght a
my study, but felt that it was okay to continue with the teacher’s decision tchsplit t
students into groups by gender. The lead educator, Ms. Miller, and a chaperone (her
brother) and | participated in the field trip with the all-male student gron@sAistant
site educator (pseudonym, Ms.Diane) led the female group. Additional adult supervision
was provided by a reading teacher from the school and a volunteer site educator.
Because the field trip was designed for all groups to participate irasiaaiivities, | was
confident that the experiences of the female students would be similar to those
experienced by the male students in our group.

Opening segmentThe opening segment of the field trip occurred inside the

education center, in the meeting room area. The building was around fifty yasstiol
an extensive porch overhang and several exterior doors. The meeting haltpetedca

and had a large stone fireplace prominent in the room. Bathrooms were located at one
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end of the hall. The room had a high cathedral ceiling. Stuffed animals, birds and
mammals were displayed up and down the walls of the meeting room. Both the exhibit
room and the laboratory room were adjacent to the meeting room. The open ceiling
enabled sounds from all the areas to be heard as people worked and visited the site.
The students were asked to be seated on the floor in a circle. After welcomin
everyone to the site, Ms. Freeman led an interactive discussion startiranvenierview
of the field trip. She described where the group would be going and asked the students if
they remembered some of the site “rules” for behavior that she had discussduamith t
during the pre-trip orientation visit at their school. The students were very raspand
remembered that they should not use words dé@vhandyuckin reacting to plants and
animals, and that they should leave everything at the site and be careful not to touch
poison ivy. After the discussion, the students were divided into the two groups, and they
proceeded to the first habitat to be explored.

Lawn adjacent to the education centerThis area was frequently used as an

alternate meeting and greeting area for field trip participantaclitded a large grassy
area, a mulched area with picnic tables, and a display board about archakalbfficts
and history of the site. The area was surrounded by paths to other areas of thg, propert
trees and the entrance to the parking area. Submerged aquatic vegetksipa stdorage
shed for boating supplies, and recently built fenced in areas to protect injured animals
were located behind the building.

After the students gathered into their small group and formed a circle @awhe |
outside the education center, Ms. Freeman distributed the first set of “toolstised oy

students as they explored the environment around them. The students were given
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magnifying glasses on strings. The chaperones were asked to record idesavipivhat

was found on worksheets on clipboards. Cricket, bird, and airplane sounds dominated this
section of the field trip as students began to examine the grass and soil for small
creatures. At first they remained close to each other, but as their comébrntzeased,

they moved further apart. As they found bugs, crickets, water drops, and beetles, they
showed them to Ms. Freeman. She enthusiastically responded with questions, comments,
and information about the findings.

Meadow area.The meadow area was adjacent to the parking lot and was

surrounded on three sides by the forest area. It was periodically mowed, argla gras
strip along the edges was maintained. The meadow vegetation included st grag
native plants, native cacti, patches of sumac trees, and other small shrubs. Mosttgisi
the area walked on the grassy areas, but the field trip hikers were invitgudedke
meadow vegetation by walking into it.

During this segment of the field trip, the students were given a smaliifiyiag
box as an additional tool for exploring small animals. Ms. Freeman gave explici
instructions for catching the animals without injuring them. The students foundsspider
crickets, beetles, toads, hickory nuts, dragonflies, grasshoppers, sumamtoszspd,
mushrooms, and a cactus.

At one corner of the meadow area, Ms. Freeman gave the students another tool to
assist in their exploration of soil. For this activity, they used a spoon to dig up soil
samples. They were asked to describe the soil to Ms. Miller and the chaperone who took
notes on these words. They used their senses to describe how the soil felt (cool, smooth,

and bumpy) and what it looked like (light, dark, brown, and black).
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This section of the field trip ended with a lengthy discussion about hickory trees
which was followed by a discussion about why trees lose their leaves. All of the
equipment was collected and the group moved off to enter the forested area.

Forest The property included an area of land at a higher elevation, called the
upland areawhere secondary growth forests were located. The forest consisted of
species that had re-grown after the land had been cleared for farming about oné hundre
years ago. These forested areas provided excellent habitat for differemébrates, fish,
amphibians, reptiles, and birds (Burke & Swarth, 1997; Freibele, Swarth &r8taf
2001).

As the students entered the forest, Ms. Freeman distributed egg cartons and
directed students to make a collection of interesting things that they found orettte for
floor, not including animals and leaves still connected to trees. As a result of this
direction, the students found some interesting things such as an insect gallgn a twi
seeds, leaves from different trees, acorns, a gum ball from a sweet guanttenore.
Along the walk into the forest they spotted a mushroom, were shown where marbled
salamanders live, and heard a woodpecker call, which Ms. Freeman mentioned was
different than the sound of a woodpecker pecking on a tree.

The students walked across the meadow area and found additional creatures of
interest such as ladybugs, lizards (which were identified as “sid-te@e runners”) by
Ms. Freeman, crickets, and spiders on their way to the wetland.

Wetland. The wetland area was an extensive watery habitat that floods
periodically during the day due to tides from the Bay. The panoramic view frooka de

built on the upland area was dominated by water and wetland plants of differem¢sarie
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throughout the floodplain. From this vantage point, birds of varying sizes and colors
could be seen darting in and out of the habitats or soaring above the water, in tife case
the larger birds. Both plants and animals varied seasonally, with an expansenof gr
plants during the late spring and summer and an expanse of brown, dying plants during
late fall and winter. These colors dominated the walk on the boardwalk at water leve
During the fall boardwalk, cattails were at their full height in one sectitimeofvalk and
many vibrantly colored green tree frogs (about one inch long) were frequently found.

The students first saw the wetland from the deck, which was about 100 feet above
the water. As the students walked onto the deck they made many observations of spiders,
a large tree trunk with a big cavity near the deck entrance, and then wergeesiLipisee
the expanse of water and wetland plants extending to the horizon in several directions.
Some of the students were a little unsure as they stepped onto the deck and needed
reassurance that they would be okay. They spent some time observing the water and
birds flying above it. As they entered the wetland area and the boardwalkjghtsd
brown-colored frogs that Ms. Freeman identified as green frogs. Thisgigidis only
the beginning of many discussions about plants and animals along the boardwalk. The
students walked in single file behind Ms. Freeman. The vegetation along the b&ardwal
changed from trees to submerged aquatic vegetation with large leavesiite aative
approached the end of the boardwalk.

Ms. Freeman reminded the groups to add animal and plant sightings to their
graphic organizer depiction of the wetland area. Two students at the end of the line had
found a rat snake, and then two queen snakes all curled up on trees. A beaver house and

otter tracks were also spotted along the way. Tiny green tree frogs/argrabundant
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toward the end of the boardwalk, and Ms. Freeman told students to wet their hands or
fingers before touching them. The students were able to take some time to logkatlosel
the tree frogs and the vegetation which lined the end of the boardwalk.

Outdoor cages, tanks and the exhibit arearhe field trip was not over at the

end of the boardwalk. The group climbed back to the upland area through the forest and
then visited an outdoor cage for injured animals. After finding a turtle in the cage, they
moved on to explore the Submerged Aquatic Vegetation (SAV) tanks. They used scoop
nets and found more frogs, toads, dragonflies, tadpoles, lady bugs, water striders, and
algae in the tanks of water.

The field trip ended with a tour of the exhibit area. This area had a wealth of
informational posters, computer programs, hands-on displays about plants, soil and
animals, and aquarium tanks. The area was designed to supplement the field trips or for
use by other visitors to the site. A large colorful mural on one of the walls et pict
wetland area with plants and animals found in marshes, swamps, and wetlands. Aquarium
tanks holding fish and amphibians were surrounded by descriptive posters and signs. The
displays varied from interactive signs to computers with series of pigioogitams, to a
table of shells and fur pieces. An entire section focused on soil quality and itsstigt
to water quality. Wetland plants were described with laminated descriptus) egplant
adaptation booklet, a book about native plants of the count, etc. The displays were
designed at different levels of reading/comprehension/interest withetyvair different
kinesthetic and visually stimulating approaches.

As our group waited for the arrival of the other half of the class, the students had

enough time to look closely at multiple informational displays in the exhibit room. Ms
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Freeman pointed out the black rat snake on the poster just as the girls in the other group
came into the room. The student who had found the snakes in our group immediately
asked the girls if they had found any snakes. They had not found snakes, but excitedly
reported finding a small salamander under a log in the forest.

| developed the narrative summary descriptions of each science lesson and the
field trip to reduce the data. This reduction in volume of data enabled me to begin to
develop an understanding of important aspects of the science teaching and li@arni
both classroom and field trip contexts.

In the next section | present data that has been reduced in a matrix format. |
developed the longitudinal matrix with the idea of identifying broad patternssa
contexts and activities over time. The entire matrix is presented in Appéndi

Summary Matrix of the Interactive Nature of the Experiences

In order to distill important aspects of the field trip, | decided to develoatax
of data focused on the interactive nature of the experience of the ser@ashide
experiences in this study. | intended for the matrix to enable identificdtimoad
patterns across contexts and activities over time, with a focus on the intenattixes of
an educative experience using the characteristics chosen from Dewigéygsy

As suggested by Miles and Huberman (1994) a summative matrix of data (see
Appendix C) is one way to display sequential data which enables a simultaneow$ vie
the condensed data. For this matrix, the science lessons and field trip dastscare
across the top in chronological order, and the criteria displayed in the rows of tixe mat
are all related to the interactive nature of the educative process in both corttexisur

categories of analysis were:
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1) Physical descriptions of the setting and participant actions

2) Sensory quality of the contexts in terms of discernable sensory inputs

3) Nature of the teaching and learning interactions and their conversational

characteristics

4) Elements of construction of knowledge
The four categories in the matrix were chosen to enable development of a sunewary
of the interactive nature of each class and field trip observation. A descripgaciof
category follows, and includes the rationale for each choice. The matrix wassmred
to be all inclusive of all of the Deweyan characteristics of educativeierpes, but
rather was created to focus on the interactive elements of the field trippascbom
experiences.

The physical descriptions were developed due to the importance of the attributes
of the context to the overall experience in both the classroom and the outdoors.
Differences in context affect the interactions that are possible in iampavays due to
guantity and quality of materials available.

The sensory quality of each of the contexts for learning are displayed in terms of
visual, auditory, and tactile characteristics. This is an attempt to caipéuireractions
in a multi-sensory way, as suggested by Denzin (1995), to include more than just the
visual and auditory aspects of the experiences. These sensory inputs also waréeochose
speak to Dewey'’s idea of “undergoing” an experience in which the world acts on the
person. (Wong et al., 2001).

The nature of the teaching and learning interactions that occurred irnboth t

classroom and the field trip are described in terms of dialogical engagdmemtterized
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by Burbules and Bruce (2001). In their analysis of pedagogical communigations

Burbules and Bruce (2001) propose that there is a range of patterns of Memraakion

between teachers and students, rather than just one form of communication. Thely sugges
that teaching can involve different forms of dialogue, involving inquiry, conversation,
instruction, or debate. Burbules and Bruce (2001) characterize “lhcasrihe co-

investigation of a problem, “Conversation” as a more open-ended discussion,

“Instruction” as the process by which a teacher works with students leadingi¢alpart
understandings, and “Debate” as an interaction involving for and against positions.

The construction of knowledge for students and teachers section combined
analysis of the quality of questions in terms of being open or closed and participant
references to prior knowledge of a topic as indicators of construction of knowledge.
The choice to analyze questions based on open or closed quality was made to assist in
determination of the quality of the teaching during the instruction, with open-ended
guestions more likely to stimulate discussion and close-ended questions used to
determine if students know the correct answer (Chin, 2007; Cox-Peterson, Maieh, Kis
& Melber, 2003). The frequency and quality of student and teacher references to pri
knowledge and prior experiences were part of this analysis due to their impantémee
process of learning based on constructivist theories of learning (Pugh & B595).

Interpretation of the Matrix

In the following section, | compare and contrast the educative elemdiathof
the classroom and field trip contexts of learning. Because the two contexdsnarfide
were so different, the comparison revealed an overview of the differentnvaisch the

field trip affected participants’ experiences.
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Physical descriptions of the classroom and field trip contexts of lean. The

classroom setup changed over time, with student desks moved into different
configurations. All of the classroom observations involved discussions with tiheteac
and limited student movement during the lesson time period. Each class session had a
different visual focus, varying from an overhead projector screen to a posttibcha
worksheets and the textbook.

This contrasted with student movements throughout the field trip when students
hiked or walked through a progression of habitats and different environments. @he fiel
trip design incorporated a pre-trip orientation session in the classroom théester
the field trip. It included elements of orientation to the physical environmenbdhd t
study of the natural environment at the outdoor education center. The site educator
assisted students in making observations throughout the hike. Her discussion p@nts we
designed to include elements of general observations and then identification ohtke pla
and animals.

A significant difference between the two contexts was the indoor statitycpfal
the classroom and outdoor dynamic, colorful, and open-air nature of the experience
during the field trip. The contrast between the two contexts created different
opportunities for learning experiences, visual, and auditory inputsaras-on
opportunities for learning.

Sensory guality of the experiencelhe sensory quality of the classroom was

dominated by voices: student questions and answers, teacher tone changes based on
teaching or managing students, and student background chatter all punctuaeddy p

loud speaker announcements and the buzzing of the electric pencil sharpener.
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During the field trip, there was a wider range of sources of sound and visual and
tactile stimuli including the sounds of birds and insects and visual colors anddeiture
forests, meadows, and wetlands. Tactile stimuli varied from different toaaued,
grass, soil and water, and various animals. Students were in direct contachalith s
insects and amphibians, and made observations of other animals such as birds, reptiles,
and turtles. Sounds of the students’ excitement during activities and the site eéslucator
voice were periodically interrupted by bird calls, insects buzzing and whirringhand t
sound of an airplane overhead.

Nature of the teaching and learning interactionsThe classroom teacher, Ms.

Miller, was very responsive to different circumstances in the classrodrshanved
creativity in her use of dialogical strategies with her students to ethgirengagement
in the lesson. She usually worked with the whole class using direct instructional
strategies, with teacher initiated questions. Her lessons were s@weticn-investigation
of a problem, based on a question of her choice.

The field trip interactions were also mostly direct instruction, but wece al
conversational in style. In the process of investigating the environment, the students
asked many questions. They freely engaged in the learning activities theifeld trip,
which was noted by the site educators.

Elements of construction of knowledge for students and teacheBuring both

the classroom science sessions and the field trip, questions asked by the edecators
most often close-ended. Both educators periodically asked open-ended questions to

stimulate student interest in the subject and their thought process.
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Ms. Miller was careful to support student thinking with positive feedback that
would encourage them to continue to participate in the discussion. The two best examples
of Ms. Miller's openness to student questions and comments occurred during the solar
system lesson on Septembel"2ind during the class session on living and non-living
things that occurred on October’3During the solar system session, the students’
comments guided the entire class session. During the class session on living-and non
living things, the teacher worked with the students using an inquiry strategyngieat
situation in which there was some freedom as they worked towards developing an
understanding of living and non-living things.

There were several class sessions with infrequent or no references to pri
knowledge by the students. However, throughout the field trip, students made reference
to prior knowledge as they made comments or answered questions. One suctereferen
occurred when a student immediately called a large spider a “tarantutaigBhe
interview, one of the students drawing the snake picture in detail wanted to add a pink
color, and referenced a coral snake.

Reflection on Development of the Summary Matrix

The development of the matrix enabled me to see the relationship between the
nature of the interactions in both contexts over time more clearly. The redoictien
data involved making generalizations about each of the four categories of tatartha
then compared between the two contexts of learning. These comparisons contributed to
my understanding of the interactive elements of each experience within tharciveg
learning experience. However, the voice of the participaatmcperspective on the

experience is not fully represented. This matrix is based agtithygerspective, and my
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observations and representation of the science lessons and the field trip. In Chiapter V,
develop the student, teacher, and site educator perspectives on the student learning

process related to the field trip.
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CHAPTER V: PERSPECTIVES ON THE MEANING OF THE EXPERIENCE
Overview

The three main research questions that guided this study created a focus on the
students’ meaning-making process during their experiences related tadberdield
trip experience. Each question developed one of three perspectives: that of the,students
the classroom teacher or the site educator. By perspective, | mean ittipgrdi$ point
of view as can be inferred through the evidence of what the participant did, said, wrote,
and/or drew.

There are three sections in this chapter, one for each of the three pegspéctiv
each of these sections, | develop theperspective by first deschiiagtions taken by
each of the participants in the classroom and during the field trip. | provide exiterpt
the transcripts to support this development of the perspective. Sections of thpgrdrtic
interviews are included to incorporate the participant voice in each perspégctore
section is then discussed in terms of Dewey’s attributes of educativeemqasti

The Students’ Perspective

This interpretive section focuses on the research question: What meanings do
students make of the field trip and of connections among the field trip experiences and
their school, home and other experiences in outdoor environments?

Discussion of the students’ meaning-making process begins withpdeswgiof
the site educator’s visit to their classroom and student actions during thiifiel first
describe the activities during the field trip and then develop my interpretatiba of t
student meaning-making process by incorporating data from the studevieinger

These descriptions of student actions before and during the field trip provide the
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foundation for development of an understanding of the student meaning-making process
through the active elements and the passive elements of the field trip exgerienc
During the field trip and the interviews, | also developed questions that plobed t
different ways in which students made connections to their prior experiences and
knowledge. The interview questions were designed to explore student remembrances
from the field trip and their understanding of the field trip experience indkgi words.

The data were interpreted in terms of four Deweyan characteristics otieduca
experiences: the active and passive elements of the experiences, cowithintyhe
field trip and across contexts, the interactive nature of the experiences)yasubject
matter connections that were made by the students or educators involved in this study.

Site Educators’ Visit to the Classroom

A week before the field trip, site education staff members came to tseoclas
and facilitated a thirty minute introductory discussion about the field trip with the
students. The lead site educator (Ms. Freeman) began with a description sfudbats
would do on the field trip, rules for the day, what to wasad to bring, lunchtime
procedures and what could be found at the site’s website.

Students were introduced to the leaders of the field trip, and to some of the
natural characteristics of the site. In addition, students were ableeta tdose look at
two marbled salamanders that had been caught the night before.

Ms. Freeman shared with the students that she had been involvepleoa
activity the night before. She described staying out until midnight watching and
collecting marbled salamanders that were moving around on the forest floag duri

rainstorm.
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ED: Something special happened last night. Some people are always
disappointed when it rains. | actually was at the site last night until almos
midnight.

Student (ST): Whoa!

ED: Last night, what was happening was that we had some nocturnal
animals. Do you know what nocturnal means?

ST: Nocturnal means it is an animal that is awake at night and asleep
during the day.

ED: Exactly! And it only comes out if it rains at night and they were
coming out because it is time for them to lay eggs... and so inside this
box.....I have two of them and one is a boy and one is a girl and stay
where you are and | will come around.

ED: This animal has wet slimy skin. The toes do not have claws. And
when it is time for it to lay the eggs, they will be laid in water and they
will be like jelly. This animal is a salamander, so who guessed
salamander?

ST: Do you know which one is a boy and which one is a girl?

ED: That is a fabulous question: Which one is a boy and which one is a
girl? Where do you think this one was found, based on what is in the
container? In the wetland or in the forest?

ST: The forest?
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ED: Well, it was a trick question. It was found in a forest that has

wetlands. Now | am going to pass it around and you decide which one is a

boy and which one is a girl.

ST: Itis that one. It is pregnant (students talking loudly). That one is

pregnant.
As the site educator talked about the salamanders, she described their habitat a
characteristics. She introduced science vocabulary words that vezradatl throughout
the field trip, such as “nocturnal” and “camouflage”. For example, when one student
asked about animals that are hard to see she responded using the word camouflage.

ED: Does anyone have another question?

ST: If you couldn’t see it and you stepped on it.....

ED: Most of our animals are well camouflaged. You have to watch where

you walk.
This was the first of many times that camouflage was mentioned ionslaip to finding
animals.

Overall the pre-trip orientation provided students with an experience that was

designed to reduce the “novelty” effect (Falk & Balling, 1982) inherent in st to
the educational site the following week. Student responses and questions during this visit
showed their willingness to engage in dialogue with the site educator and theat na
curiosity about the site and the animals. Several students indicated an intbegst i
suggestion to check out the website in advance to explore information about the site

further.
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Student Activity During the Field Trip

The students’ enthusiastic involvement and high levels of engagement during the
field trip were important active elements of the field trip. The students éadhithieir
interest and enthusiasm throughout the field trip via exclamations when they fougsd thin
and frequent questions about their surroundings. Passive elements of the fieldetrip wer
exhibited when they were very quiet. Sometimes this occurred when they were ainsu
what to say in response to questions and other times they were quiet when theytwere jus
observing their surroundings. Student activities during the field trip asengesl below.

Asking guestions During the opening segment of the field trip, the students

were engaged during the opening circle discussion and interactedwitetiie site
educators. They answered questions that were based on the pre-trip orientation and
remembered a lot of the information shared with them at that time.

During the opening discussion, they asked many questions, for example: What if
mosquito bites you? What is self defense? How do you find snakes? Do they bite? What
kind of birds? Is there a banana snake? Some students noticed the stuffed aoundls ar
the room as they looked around, and wondered how they had died. At the end of the
circle discussion, students were divided into two groups.

Using magnifiers and finding bugs During the next segment of the field trip,

the students were attentive and listened carefully to the instructions about using
magnifying glasses to look at things in the grass. After the magnifiere distributed to
the students, they just bent over as instructed. At first, they stayed close rtbaysking

in the grass for insects. As they seemed to become more comfortable, daely®pr

through a larger area. The adults all supported student engagement hygassistuse
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of the magnifiers. The educators and chaperones supported student efforts Wit posi
comments about the animals and plants that were found by students. This contributed to
the creation of a positive learning environment throughout the field trip. In the iiogjow
excerpt, student excitement at finding things is evident.

ST: Ooh! | found a bug....

ED: Awesome...What kind of a bug is that?

(Student voices) | see a little one...(students are all bent over and looking

at the grass)

ST: | found a cricket!

ED: Look at it and pass it around. This is a caterpillar.

ST: | found a beetle!!...real loud....
Students found many different insects and identified them based on their prior kreewledg
of crickets, beetles, etc. They were encouraged by Ms. Freeman to find more.

Imitating bird sounds. Throughout the field trip, bird, insect and airplane sounds

contributed to aural aspects of the overall experience. Sounds heard throughout the day
were not always discussed, but in the meadow habitat, Ms. Freeman mentioned that the
bird making the sound must be well camouflaged. One student then imitated the loud bird
call.

ED: | see it all the way over there (loud bird call several times)welk

camouflaged, isn’t it? (More bird sounds. A student imitates the bird

sound.)

ST: (Student makes a sound: rrrrrr rrrrrrr) | can imitate a bird call.

ED: And hear this one. It is saying teakettle teakettle teakettlettkak .
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Several additions to the continuity of the field trip occurred here in that Msn&ree
noticed and recognized the sound of a bird call. She then mentioned that the bird was
well camouflaged, meaning that it was not visible. The student’s imitation bfrtheall
was followed by Ms. Freeman’s example of using words to imitate the partgmunds

of the bird call.

Finding a camouflaged frog.The students had not moved very far from the

education center and were still engaged with finding things. They had found so many
animals and plants that it took them awhile to move toward the meadow. As they did so,
they were becoming comfortable with looking for and finding animals and plants us
their sense of sight.

The students were very excited about finding a green tree frog in thewafinit
the education center. In this excerpt, Ms. Miller accessed her prior knovadedoeen
tree frogs, and identified the frog. This identification was then confirmédsy
Freeman.

ST: Oh, there’s a frog! There’s a frog!

ST: There’s a frog..

TE: Ohhh! It's a tree frog.

ST: And a spider.

ED: You know what? Please give me “five”. | have my camera and if

you could remind me to take pictures of things. Because otherwise | will

forget...Where did it go?

ST: ltis atree frog. (Echoes the teacher’s prior assertion.)

ED: This is called a green tree frog.
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ST: (talking together...) We can touch it?
ED: Actually we are not going to catch this one. | will let you know that
we will probably see more of them later on today. I'll give you an
opportunity later. (Students are talking loudly on top of each
other)....Come on let’s go.. (Everyone is bending over and looking at the
frog. The students move away to another area quickly, leaving Ms.
Freeman behind. Students are talking in distance. Everyone moves to the
next area.)
ST: Oh look!! Another tree frog!
ED: Look at how well camouflaged it is!
These frogs were well camouflaged, so the students really had to payatterfind
them. Ms. Freeman made sure to let the students know that they would have more
opportunities to touch similar frogs later in the field trip and thus adding some
anticipation to the field trip. She also asked students to give her “five”, endiing t
group to interact in a circle.

Looking at daddy-long-legs and spidersRight after the frog sightings, Ms.

Freeman found a daddy- long-legs, and students came running to see it.
ED: This is a daddy-long-legs.
ST: (real loud) A daddy-long-legs (running over to the group).
ED: Yep! a daddy-long-legs.
ST: | saw a daddy-long-legs before. (The student looks at something.)
ST:....A spider.

ST: There goes a big spider...and | see a snake hole.
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The students found many daddy-long-legs during the field trip and examined
them closely. One student accessed his prior knowledge of daddy-long-legs. Another
student found a hole and proposed that it was a snake hole, also accessing his prior
knowledge of the outdoors.

The student found many insects and examined them in the small magnification
boxes that Ms. Freeman had distributed. After one student caught a largeesdgrne
came over to take a look at it. Ms. Freeman took a picture of the student with his spider.

ST: Look at that big spider....

ST: That is a tarantula! (Everyone is talking.)

ST: Where’s the spider?

ED: It won't bite you. Put your cap on top of it. Just trap it with your

container.

ST: We got the spiders.

ST: That is a big spider.

TE: | want to see that.

CH: Look through the magnifying glass on top. (Students are wandering

around and looking for more insects in the pathway between the forest and

the meadow. Itis a grassy area, and they wander around in it.)

ED: Do you want a picture of you and your wolf spider?

ST: Cool! (Students talking on top of each other)...Let me see...Wow!

You caught this?

One student called the spider a “tarantula”, accessing his prior kn@ndédg

spiders. Ms. Freeman made sure to reinforce the importance of student findiakimpy t
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pictures that would create memories of the field trip. She also identifiegitter as a
“wolf” spider for the students.

Finding and describing animals.All of the students worked really hard to find

insects to put in their magnifying boxes. Ms. Freeman had indicated early indHheifie
that students should describe what they found and not try to name things right away. She
was careful to model making observations about the size, color and shape of “something”
in the following excerpt.

ST: I don’t know what it is.

ST: What is this? (to Ms. Freeman)

ED: Oh, awesome! It is an awesome bug or something. Look at how really

fat it is, and really muscular...

A few minutes later, the students also found an interesting spider and degcribe
as a “small, little” spider, illustrating attention to Ms. Freeman’srij@se observations
of insects. An interesting-looking mushroom was then described by Ms. Freethan wi
technical terms.

ST: Oh, a small, little spider.

ST: Got it.

ED: Oh, you found a puffball. Those are spores.

ST: Look! A mushroom!

ST: There is a mushroom.

ED: Those are the spores...You can puff it out and spread some new

mushrooms... It looks like it would be fuzzy.

ST: That is cool!
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This is one example of many in which Ms. Freeman expanded on the
initial descriptions with interesting information about the life cyeled habits of
the plants and animals found in each habitat.

Exploring meadow soil. At the edge of the forest, Ms. Freeman distributed

spoons for students use as they explored the characteristics of forestideitStvere
asked to make observations and come up with four descriptive words for the soil. Ms.
Freeman suggested that they should talk about how it felt and what it snialeftlone
point in the exploration, one student noticed something that was green and wondered
what that might be. Another student proposed that it might be moss, another example of
accessing prior knowledge.

TE: What does it feel like? Use some words to describe it. You have to

touch it.

ED: When it is your turn to come up with some words, you can...

TE: What does it feel like?

ST: This one is soft.

ED: That one is soft? What if you rub it between your fingers, do you feel

anything else? Any other words you can use to describe it?

ST: Moist.

ED: Make sure you tell (the chaperone) that word.

ST: Playdoh?

ED: What if you rub it between your two fingers?

TE: Use your magnifying glass.

ST: What is that green stuff?
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ED: Oh what is that green stuff?

ST: Moss?

ST: They said it was mold.

ED: Mold is green. If you put that under a microscope you will see that it

is a plant.

This discussion illustrates a typical interaction among the studentsattieet as
chaperone, and the site educator during an activity. During this partctbhaty, Ms.
Freeman directed student attention to the use of their senses to make observdiens of t
soil. She asked students what it felt like, how it smelled, and what it looked like. The
teacher and chaperone followed up on these suggestions with the students, by asking
them leading questions to support student observations and use of their senses. Students
were thus well supported during field trip activities. They actively intedawith all of
the adults throughout the field trip.

During this activity, students seemed unsure of making observations of thg soil
using all of their senses. Ms. Freeman helped them by making the word lists a
competition between the two sub-groups of students.

Collecting specimens in the forestAs the students walked into the forest, they

searched the forest floor for interesting looking things to put into thgdetssorters”
which were empty egg cartons. At the end of the forest walk, Ms. Freeman examined
everything that had been found and further identified special charactesistiash item.
ST: This is a big mushroom right there.
ST: Oh, look at that!

ED: Cool! That mushroom looks like a turtle!
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CH: Put that one back down. Don’t pull any more out of there. You don’t

want to kill the mushroom.(The students are talking and everyone is

walking along the path slowly, looking at things to put into the super

sorter, pretty intent on finding things.)

ED: Let’s see if we can get in a small circle right here. Oh whatalid y

find there? Bring that over. That is a cool looking mushroom. It almost

looks like a turtle shell. Look at that! | thought at first you were looking at

a turtle, but it turns out it is a mushroom. | need everyone in a small circle

and give me “Five”.

In this segment of the field trip, the forest floor was covered with leaves, which
contrasted with the grass and meadow vegetation that students had just expldted. By
time, the students were quite comfortable looking for and finding things to distsiss
Freeman’s description of a mushroom as one that looked like a turtle provides another
example of plant and animal camouflage references that contributed to cgmiitiii
the field trip.

Identifying collected items.Students were very engaged as Ms. Freeman shared

more descriptive information about the items that they had collected in theirssutszs.
Students remained very responsive to discussion points made by Ms. Freeman as she
went from item to item. Students had found an insect gall (insect home) and a sweet gum
ball, which were both discussed in detail by Ms. Freeman. The following excerpt
illustrates quick changes of topic beginning with people who visit the site and ending

with another interesting mushroom sighting and recognition of a bird call.

ST: Do other people come here?
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ED: Yes, we have other schools come here and but we also have scientists
too who come here to look for animals. How about what you have in your
containers. Do you have anything that you are kind of curious about? Did
you find anything like this? This is really cool ‘cause it looks like a berry.
This actually is where an insect lives....It is an insect home. How about
this thing? Do you know what this is? It is called a gum ball. Do you

think it is something you would eat? It is called gum ball, because it is
from the sweet gum tree. Do you know why it is called the sweet gum
tree?

ST: No.

ED: Because it is filled with sap. What is sap?

ST: Itis stuff that comes out of a tree...

ED: And if a bug gets in it, it would turn into a fossil of amber....

If you put a tap at the bottom of the tree you can get syrup that if you
boiled it down you could get from a maple tree. It would be maple syrup...
Are you the ones who rolled this log over? You need to roll it back. We
don’t have a whole lot of time left in the forest, because we definitely need
to get to the wetland...(cool bird sound)....Did you hear that noise? That
was a woodpecker.

ST: In the woods?

ED: It wasn't the sound of the woodpecker pecking on wood, but rather
its song.

ST: What is this?
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ED: That is another kind of mushroom.

ST: Oh. (They are all bending over to look at things and have spread out a

bit.)

ED: Come up this way a little bit.

ST: | think that is a bird or a rattle snake...

CH: (laughs) A bird or a rattlesnake?

TE: A bird or a rattle snake is quite different.

CH: I think it was a bird...

Although there were many bird and insect sounds throughout the day, they were
not always discussed. The student’s suggestion here that the bird call might be a
rattlesnake or a bird is an example of a quick reference to prior knowledgeimaf nat
sounds in response to the sound. The interaction surrounding the bird call was brief,
without recognition of student interest and ideas about bird calls. Although there wer
several moments during which bird calls or other sounds were discussed, thex@ geem
be an overall predominance of visual and tactile cues during the field trip.

Exploring forest soil. At the end of the forest exploration, students were asked to

explore the soil and compare it to the other soil close to the meadow area. Students aga
actively engaged in digging in the soil, while interacting with the chaperoné&eind t
teacher. They also found more spiders, a bird feather, a seed from a beeuth &rpina

cone. One student asked if the seeds in the seed pod were edible, evidence of that stude

making a connection between seeds in the outdoors and food.
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ED: Do you have any other interesting things? A seed pod, this is really

cool. Heh guys, look at this! See, these are seeds from a seed pod. What is

really cool......

ST: Look, a bird feather!

ST: Are those like the seeds that you eat?

ED: You know what? Sunflower seeds are seeds, but not like these. These

are seeds from a seed pod.

This excerpt provides more evidence that individual students engaged in making
observations while using prior knowledge, in this case, the fact that seeuftear
edible.

Finding flora and fauna enroute to the wetland. As we hiked through the

meadow area to the wetland, everyone continued to find things and make observations.
The chaperones were actively engaged as students discovered new plamisnahs of
interest to them.

ST: Ooh! a dandelion!

TE: Very nice. (loud cricket)

ST: Ooh look!

TE: Very nice flowers.

ST: We found more ...

ST: There is a dragon fly...

ST: Where?

ST: Come on slow pokes...

TE: Keep walking...
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ST: Where is the meadow?

TE: This is the meadow right here...(loud cricket and student talk.)

TE: Come on! Let’s get to the wetlands....

ST: | thought we were going to the woods and a path.

(Students are walking along the fence around the parking lot.)

ST: I found a lady bug.

CH: The lizard is right there.

ED: So if you would like to stand here you can see it. It is called a six-

lined race runner. There is a toad.
During this short walk, different animals were found and discussed by everyodenS
interest in finding things continued even without a structured activity.

Looking at the wetland from the deck.As the students moved onto the deck,

they asked a series of questions that showed their concern about being high above the
water and wetlands on the deck. However, they kept making observations and spotted a
daddy-long-legs as they walked onto the deck.

ST: Ok, see the daddy-long-legs?

ST: ooh... whoa..(student chatter in the background).

ST: This is like a....Can we go down on that bottom deck?

ED: That is where we are going to be heading now. (Student chatter)

ST: Are we going to step on the wetland?

CH: Yes.

ST: | see a big white bird.

ST: | see a snake down there. | see a turtle.
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The wetland area was so far away that the observation made by the student about
seeing a shake and a turtle was improbable. As soon as the students looked out over the
water, they noticed a big white bird flying over the wetland area. Ms. Frelkeath
noticed the bird too, and identified it as a snowy egret.

ED: Ok, look way out in the water and there is a fence in the water. There

is a big white bird. It is related to the great blue heron. It is one of the

egrets. It is a snowy egret. See where all the grayish blue water is....

ED: Look! There’s one flying over the marsh. See it flying? Yes, honey?

ST: I have a question...It looks like a painting of the moon

ED: Sure..Yes, doesn't it look like a painting?

ST: Where am | supposed to be?

(The students are wandering around the deck looking over the wetland.)

ED: See that white bird landed.

ST: Are we going down there?

ED: We are going to go down on that trail down there.

TE: We are going to walk down there guys

ST: Are we going to fall down?

ST: Are we going to jump?

TE: | am not going to let you go.

This excerpt was dominated by a combination of observations and sightings and
guestions about how we would get down to the boardwalk. This was not surprising, as the
deck was high above the wetland. Ms. Miller made sure to respond quickly to allay

student fears as they wondered about how they would get to the lower level.
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Identifying types of wetlands.The students walked a short distance through the

forest to the beginning of the boardwalk. Two brown-colored, very well camouflaged
frogs were identified as “green” frogs by Ms. Freeman and a student.diffteissing the
frogs, Ms. Freeman began to talk about wetlands in detail with the students.

ED: Yes, they are brown (colored) frogs, but they are actually called gree

frogs. Ok, now, | have been mentioning a lot that we are going to a

wetland...So what is a wetland?

ST: Some place that has water?

ED: Are we in a wetland?

ST: Yes.

ED: Your chaperone and teacher have a clipboard with a picture of

different types of wetland and | want you just to look at the plants. And

figure out which of these wetlands we are in and look at what kinds of

plants that we see here. Which of these plants look most similar? Look at

what kind of plants do you see here? You see that we have trees in this

wetland? How many people see trees?

ST: Yes.

ED: There is only one kind of wetland that has trees and it is called a

swamp.

The trees in the swamp area were quite large and close to the boardwalk area.
Although there were many animals sighted from the boardwalk, there wemguéks a

few different types of vegetation in the wetlands. Ms. Freeman pointed outmiffere
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kinds of plants throughout the boardwalk and assisted student observations of change in
their surroundings as they walked along.

Measuring the depth of the mud. After going only about twenty feet onto the

boardwalk, Ms. Freeman stopped and asked the students how deep they thought the mud
was next to the boardwalk. They made some guesses that varied from an inch to the top
of their heads to “all the way down”.

ED: If | fell off, how deep do you think that | would go?

ST: A little bit like an inch.

ED: How far do you think | would go?

ST: Just to the tip of your head.

ED: Ok, what didyouthink?

ST: | think you are going all the way all the way all the way down.

ED: All the way down?

The students were quite surprised when Ms. Freeman pulled up a pole
from the mud that was about ten feet long. She told the students that the soft mud
found in the swamp could be as deep as thirty feet.

ED: Am | allowed to step off the boardwalk? (She leans over and pulls

out a pole from the mud very slowly about ten feet tall.) How deep would

| go? All the way!' How deep would | go? Some of our mud here is thirty

feet deep.

TE: That is like five Mr.B’s on top of each other. That is how deep.

ST: Whoal
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In this example, Ms. Miller assisted student understanding as she gdribkat
depth of mud into a length they could understand. She said that thirty feet wanése ti
the height of a teacher (Mr. B.) at school. So although she had participatedietdthe
trip in the role of chaperone, this example illustrates her continued involvemeritewit
students as she facilitated their learning process.

Looking for wetland animals. Ms. Freeman spent a few minutes discussing the

animals that lived in the wetland. She reminded the chaperones and students that they ha
a list of animals on the clipboard as she shared some information about beavers and their
homes.

ED: As we are walking on this trail we will be looking for some of the

pictures on that sheet...and somebody noticed that the beaver is listed on

that sheet. Do you know why beavers are listed? Beavers like to eat bark

and leaves...The beavers are sleeping right now. They are in their lodges,

but we will be able to look at the bark you can see where it has been

chewed on.

The worksheets on the clipboard were designed to reinforce what was seen from
the boardwalk. The worksheet illustrated the different types of vegetation found in the
wetlands based on the type of habitat. The picture showed the slope of land from the
highest in a swamp to lowest in open water, with gradations in plants and animals as the
water level rises. The pictures of swamp, high marsh, low marsh and open ar&é¢o w
be filled in with actual sightings in each area as the group walked along. fiomdiali
providing a pictorial representation, the worksheet created an opportunity foctiotera

among students and chaperones/teachers. It also provided a record of what wasdound
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could be used for further interaction after the field trip. However, in this tagas not
used in that way by the site educator or the teacher.

Spotting a snake As the students moved along the boardwalk, some were

looking at trees with chewed bark, and the remains of an old beaver lodge. Two boys at
the back of the line spotted a black rat snake and hollered out excitedly.
ST: | see asnake! | see a snake!! (pretty loud) Oh- oh- oh- a snake, oh!
TE: Good job (Student name)!
ST: | found it!
CH: Good job!
ED: This is a black rat snake. It is our largest snake.
ST: What's that? (pointing in the vicinity of the snake.)
ED: They eat birds and rodents...rats, squirrels muskrats. And they can be
like six feet tall.
CH: Who found that? Congratulations!!
TE: (Student name) found it. Good job (Student name)!
CH: Well done!
ED: Nice and it is climbing up a tree. That is often times, our snakes are
up in the tree.
ST: Would he bite?
ED: He might try and scare me away. You might try to scare them away,
they tend not to bite. If somebody came real close, what they actually
would do is...if you pick them up they would poop on you. Yes, it stinks

and it is nasty.
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ST: Where does it come out?

ED: Where it comes out is if you look at the tail where the body is kind of

fat and then right where it starts to get thin is where the poop would come

out.

ST: Where is the spider?

ED: Oh, yeh, he is right here...and they try to be camouflaged. If you

were walking and not paying attention would you walk right past it?

Think about how many of us walked by and didn’t see it. Because

somebody up front was saying “Can we go now? Can we go now?” That

is why the slow pokes find everything. You guys, | already told you

earlier we weren’t going to see one.
The students’ excitement over finding the snake was evident. They were ataigcby
the teacher, site educator and chaperone on finding the snakes. Ms. Freenaa@adeiter
that snakes are hard to find because they are well camouflaged and answen¢d stude
guestions about the snake. She also noted that maybe it was not surprising that the
students walking more slowly at the end of the line were the ones who found the snake.

This entire interaction is one example of the intense desire of the sttalénts
animals, and particularly snakes, during the field trip. Ms. Freeman had cautioned
students repeatedly that they might not find snakes because of they are copmmonl
camouflaged as protection from predators. As a result, students may have be®n looki
harder to find them. Or the slower pace of movement at the back of the line may have
given students more time to really look around at the environment. The site educator

contributed to continuity within the field trip in these discussions, by contirtaisgare
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the key characteristics of the animals and plants at the site in her desgnipttices,

and in her continued focus on making observations during the final segment of the field
trip. The newly acquired expertise of the students in making observations and finding
things of interest also may have assisted their success in finding siakesthe

wetlands boardwalk segment of the field. Another element that may have contributed t
the sighting of well-camouflaged snakes was the nature of the boardwalk hikientSt
interactions were limited by the single file formation of movement, isargahe

likelihood that stimulation of the senses (especially visual and aural) woultebsified

for participants.

Thinking about tides. The discussion topics turned to tides, otters, snakes, and

birds as the group moved forward into the next habitat area. Ms. Freeman continued to
ask students leading questions to engage their thought processes. This egoerpt be
with Ms. Freeman modeling making observations about a bird that is flying by.
ED: A little bird is flying in the plants if you look carefully you can see a
little yellow on its tail.
ST: Every day, how much water do you think comes in? How often?
ED: That's a good question (to student). How much water does an otter
need to swim? This river actually floods. How often do you think it
floods? How much water do you think comes in? How often? This is the
(River name). It floods two times a day causing tides. Are you learning
about the solar system and things like that? Well, the moon makes the
tides. We are at low tide here. Give me some evidence. Look around. Can

you see how high the water got recently?
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ST: Uh.... if I look at the post holding up the boardwalk?

ED: How high do you think the water got? How much water?

CH: (Looking at the posts.) They are all dry. | am looking for moisture.

ST: (points at the high water mark on the post)

ED: Yep! Right there. See how high that water got? So now at high tide,

where would the otter be?

ST: There are some bugs climbing up this thing.

ED: Yep

During the discussion about the tides, Ms. Freeman asks students to make
observations that will provide evidence that the water rises and falls in thadgetla
Here she is modeling the scientific process of looking for evidence to suppog.dia
referencing discussions about in-class study of our solar system, sheusagmmp
students to think about making connections between what they observe in the world and
what they learn in school and science class in particular.

The next excerpt illustrates the very strong interest in snakes thattstude
maintained throughout the field trip. One very persistent student wondered ke cl
visiting the site on the prior day had spotted a snake. He was curious about whether or not
the other group of students who had participated the prior day had successfully found any
snakes.

ST: Did the other group find a snake?

ED: I don’t know we will have to ask them.

ST: No, the other day...
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ED: One person saw a snake yesterday. It was a ribbon snake. Now this is

this still a swamp here? Where are the trees?

ST: Yes.

ED: Are these trees?

ST: Ummm....

ED: This is the low marsh. Sometimes people call them yellow pond

lilies. This is a marsh. This plant- you can see (pointing) goes all the way

out there.
In this interaction, Ms. Freeman identified yet another kind of snake. She thexttedlir
everyone'’s attention to the characteristics of the wetland habitats in tephasitsf This
is another example of science vocabulary presented during Ms. Freemanssidiss
about plants and animals, with repetition of terms used by environmentaistsiant
describe particular wetland habitats. Ms. Freeman was careful to Widents’ attention
to the particular plants found in each type of wetland area in each section of the
boardwalk hike.

Finding more snakes.The students made more observations of their

surroundings as they moved further along the boardwalk. Right after enterlog/the
marsh, another student (again at the end of the line) found one snake and then two.
ST: | see a snake....oh! Two snakes!
ED: This one is too far away to touch. This one is a queen snake. Itis a
very small snake.

ST: Ooh! Cool!

127



ST: You are some snake finder! We are the snake finders. The other class

didn’t find any.

ED: Queen snakes. | am glad that we have a snake finder. Did you write

that one down?

The queen snakes were grey-green in color and were about nine inches long. They
blended very well into the environment, and provided an excellent example of
camouflage based on color.

Ms. Freeman’s reminder to students that the queen snake should be added to their
list of animals found during the hike is an example of her interest in reinforcing
observations with written work. These actions, because they had been repeated so
frequently throughout the day, also contributed to continuity of the experience thighi
field trip for the students.

Making observations while walking along the boardwalk After everyone got

to look at the snakes, we moved to the last section of the boardwalk. Students continued
to chat about what they were seeing and hearing along the boardwalk.

ST: Oh look at that! A lightening bug!

ST: There are lots of frogs!

ED: Oh, yeh, you know what that white stuff is....

ST: Itis bird doo-doo.

ST: Heh, y'all look at that ! See that bird?

ED: Yes, look at the bird! It looks like it is eating an insect.

ST: Look at the frog!

ST: Look at the bee!
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ST: Hey, it jumped right down. (There is relative quiet for a few minutes.)

ST: By the top........ (Sound of walking on boardwalk. A few more

minutes of relative quiet.)

ST: | hear something up there...(pointing up the hill)

ED: | am glad you guys in the back are doing a good job! It is running up

the hill. Maybe it is a squirrel?
In this excerpt, students remained interested in finding plants and animals to teadrery
of the boardwalk. They were very quiet, which may have enabled them to hear sounds
more acutely as evidenced by one student’s observation of a sound up the hill that might
have been an animal. Ms. Freeman’s positive comment about student attention further
supported their skill in making observations.

Touching little green frogs.As we neared the end of the boardwalk, there were

many little green tree frogs on and within reach of the boardwalk. Msnkree
suggested that if students wet their fingers, they would be allowed to toudiiehgrdien
tree frogs that were everywhere, on plants and the boardwalk posts. The stelents s
some time watching and touching the frogs, and were quite enthralled withdlogir
and size.

As already mentioned, the plants along the boardwalk had changed as we walke
and a stand of cattails dominated the last section of the hike. Ms. Freemaseatitbes
structure, history and characteristics as students looked closely aiktltattiVs.

Freeman had dissected for them.

Summary of student actionsln summary, throughout the field trip the students

made observations, participated in discussions, engaged in hands-on explorations of
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habitats such as grass, solil, forests and wetlands, and used their senseshafesigbt

and touch as they explored the environment. The field trip design also involved active
explorations of the environment during which students used a variety of simpléhedols
expanded the ways in which they interacted with the environment. Student engagement in
these activities varied by individual, but most of the students in this group exhibited
interest in exploring the environment in the small group led by Ms. Freeman.

In the next section, | describe each of the student interviews in terms of the
guantity and quality of student discussion points, written work and pictures drawn at the
end of the interview. These descriptions were part of the process of developing an
understanding of the students’ meaning-making process. | particularlpakasd for
what students remembered and talked about the field trip and any connections that they
made with prior experiences in and outside of school.

Student Interviews

| interviewed the eight students who agreed to participate in the study in small
groups of four students each. The first interview occurred about nine days afteldthe
trip on October 18, and the second one occurred a few days later on Octdber 17
Narrative summary descriptions of the interviews including excerpts frommatigcripts
are in Appendix D. In this discussion, | focus on students’ written work and the picture
that they drew during the interviews. The following interpretation secti@rpocates
guotes from the transcripts in the analysis.

During the first two interviews, which occurred within two weeks of the figbd tri
students shared their excitement about different aspects of the field tripyvariokin

answering the questions on the interview worksheet. They spoke very excitedlthabout
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field trip with each other and with me throughout the interview process, andl settbe
the small group process relatively quickly. Students shared their ideasmsesiet pairs,
and assisted each other with spelling and remembrances as we worked together.

| had intended for the worksheet to provide a starting point for discussions, as this
had been a successful strategy during the pilot study. However, during tistufiiestt
interview, students did not discuss their written work extensively. The second group of
students spent more time talking together about what they had written on thheetsks
| had designed the worksheet questions to enable students to think about their experiences
in different ways. The first question asked students for individual words that came to
their minds when thinking about the field trip. The second question asked students to use
sentences and write a “story” about some part of the field trip that they thoaght w
interesting. The third question asked students to describe their personally faspedts
of the field trip. | had decided on using these three questions to give students & range o
ways to think and write about the field trip.

| developed the following narrative descriptions of student worksheets, drawings
and journals for the first step of my analysis of the interviews. | then develdabl®a
(Table 5.1) that included direct quotes from the worksheets to summarize the key point
from student written work.

Becky generated the longest list of words and included habitats, insects and frogs
on that list. She liked the exhibit room and touching the turtle, and mentioned that she got
to “see” a frog for the first time. Her pictures reflected her focu©iemitarsh and
animals on her word list, but also included a detailed drawing of the log-rollingyact

Appreciation to the teachers was expressed in the interview drawingi(foiee 5.1).
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Figure 5.1. Becky’s Drawing, Journal and Interview Wbrksheet.

The girls mentioned rolling logs over more frequently than did the boys. This ddéere
emerged as the students wrote and made drawings of their field trip expereemtenay
have been a reflection of a difference between what the girls and boys did Harfiejct
trip.

Afia described a range of activities and animals seen including daddy-long-legs,
insects, snakes, tree frogs, grasshoppers, beetles, and a red-eared twis. t8aenly
student who mentioned a red-eared turtle and the soil exploration. Her inter@st was
snakes, tree frogs, turtles, and beaver tracks and seeing the turtle inilbiter@eam.

Marianna portrayed enthusiasm for the field trip in her drawings and written
descriptions. She made a connection between the relatively small sizbgle4s
length) of green tree frogs, and the size that a “baby” frog (of the Ispgeres) might
be. She mentioned the green frogs and the deck as her favorites in addition to insects,

worms, daddy-long-legs, and “bitten” beaver logs.
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Jamesmade connections between habitats (wetlands, forest and fields), and
animals in his description of his favorites and in his journal writing. He listed $iodé®
and beaver houses in addition to insects, frogs, animals, the blue heron, waterstdders, a
the boardwalk in his written work. In his journal, he stated that he liked the wetlands and
the animals found there: two snakes, treefrogs, and beaver holes. In connebtitwe wit
forest, he mentioned beetles, spider, pinecones, red ants, and more treefrogsdsnd liza
His picture of a smiling boy included tiny animals nearby. In the secondigwgrJames
quietly reflected while drawing and made the connection between “Chaaadter
Nature”, which had been presented that day during language arts.

Ade wrote about the fact that the field trip made him happy. He mentioned frogs
and toads and a puffy mushroom as his favorites. He engaged easily with another student
in drawing a picture of two snakes on a tree branch and wrote about the solar system in
his scientist journal. He asked three questions about the solar system wondeting w
happened to the other planets and how hot the sun is.

Nileswrote about frogs, snakes, and deer tracks. For his science journal he made
a connection between making shoes, cars, and motor cycles and scientists. He was the
other snake finder and drew the “gueen” snake with a crown on its head.

Lynda wrote that she was happy, excited, enjoyed the field trip and had fun. She
liked the puffy mushroom and the tree frogs and the wood eaten by beavers. Her journal
notes on the field trip were lengthy and included a colorful picture of two people and tw
trees at the bottom. She wrote about the exhibit room and using the computer there and

about rolling logs in the woods. (See Figure 5.2.)
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Figure 5.2. Lynda’s Worksheet and Journal.

Nyah also expressed happiness in her word list and wrote about the mushroom
with air and the green and sticky thing on the boardwalk. She wrote lengthy journal
paragraphs about scientist and the field trip. She was interested in the planegrielut
how cold it is there. She was the only student to mention the depth of the mud and liked
the deck, green tree frogs, and rolling logs. She also was the only student tmmenti
seeing (wild) rice in the wetlands.

Summary of field trip connections on worksheets, journals and drawingd

developed a summary table (Table 5.1) of the interview worksheets, student jondnals a

student drawings to assist in the analysis of all of the data.
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Table 5.1. Data Summary of Interview Worksheets, Student Journals and Student

D

D

Drawings
Student Contents Key points
Becky: 1) number of words=9; treefrogs, worms, Longest list of all. Spelling
Worksheet | buterfly, stream, low marsh, puffball, highokay in general.
Questions marsh, dady long legs
2) | liked going in the exibit room and Exhibit room, touch turtle,
when we got to touch a real turtle. And weee birds.
saw a big blue haren and an ospree
3) “Seeing the tree frog because | never| Real frog
had seen a real frog.”
Becky: Site slogan and drawing of several Thank you for the field trip
Picture locations: the deck with three people, thremnd nice overview of thingg
trees, (one with a big hole), a green frog, important to the students.
clouds, an osprey flying, the sun and the
moon.
Becky: Written Work: “ On the field trip | saw a| Interest in mixture of plants
Journal and | squirrel that was following us and we and animals, connections
Picture chopped up the plant that was in the low with locations made. Very
marsh and we saw treefrogs and worms| detailed picture of two
and centipyds and we found a weird planscenes.
but we called it puffball.”
Picture: of the log rolling activity with
centipedes, worms, beetles and
salamanders under it. A spider attached|to
a tree, and a squirrel on a branch.
Afia: 1) number of words=sentence; “l show | Phonetic spelling, shows
Worksheet | DaDe long legs and we cath insects.” | interest in insects.
Questions
2) “I like going in the exhidit room and | Exhibit room and the turtle
when we got in thir we show a trdr.”
3) “Pking up worms and pone cons what Liked worms, pine cones
ave it and my fri thig is gong whit Ms. and the site educator.
Diane.”
Afia: Site slogan and drawing of a large Nice site overview and
Picture building, clouds, a butterfly, two trees witlthank you for the field trip.
holes in them, a smiling fish and water.
Afia: “My favorite part when we was in the Interested in the snakes, tr
Journal and | wetland we saw snakes and wet tree frogfirogs, turtles, beaver tracks.
Picture and dear tracks and grasshoppers and | Mentioned soil and catching
beetle and a red earred tuttle and bever| animals.
tracks and we saw soil and we saw we toPhonetic spelling of words,
to catch animals and we digged up soil.’
Picture: of a boy
Marianna: 1) Number of words=5 (some phrases); Interest in insects, wort

ns,
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)

Worksheet | insect, green frogs, daddy-long-legs, bitathe logs that had been
Questions beaver log’s, worms. chewed by the beavers.
Some phonetic spelling.
2) “I liked when | saw the water marsh anbhterest in the marsh
the poisn ivy and | also like when | saw | boardwalk, daddy-long-leg
the Daddy long legig. and insects.
3) My favorit was when | saw green Favorite was the green frogs
frogis. And when we went all the way to| and the deck.
the top of the deck.
Marianna: Site slogan and drawing of several Thank you for the field trip
Picture locations: the deck with three people, thfemnd nice overview of things
trees, (one with a big hole), a green frog, important to the students.
clouds, an osprey flying, the sun and the
moon.
Worked with student 1 on this jointly
drawn picture.
Marianna: “I liked when we went to the high marsh| Enjoyed the high marsh and
Journal and | and we saw frogs but they were little theifrogs. Had fun with her
Picture were like a baby one. When | toched it || friend.
jumped up. Every one was laughing. And
then | started to laugh. We had so cool
adventures.
Picture: Drawing of the student and her
friend with a boardwalk pole in between
them with a little green frog on top of it.
James: 1) Number of words=6 (some phrases | Mix of mostly animals.
Worksheet | included); insects, frogs, animals, beaverSpelling good.
Questions houses, waterstriders, snakeholes.
2) “When we were about to go to the Wetlands, boardwalk, blue
wetlands we were on a boared walk and heron interest. Good
we saw a blue harron. attempts at spelling of
words.
3) “When we went to the wetlands, the | Three locations (wetlands,
forest and the field because we so all kindisrest, field) mentioned and
of animals wet frogs and insects.” connected to animals
generally.
James: Site slogan and drawing of a large Nice site overview and
Picture building, clouds, a butterfly, two trees withthank you for the field trip.
holes in them, a smiling fish and water.
Worked with student two on the picture.
James: “My favorite part was when we went to | Liked the wetlands and
Journal and | the wetlands. I really like when we found animals, and liked and
Picture two snakes, treefrogs, beaver holes. | alsbsted the forest and

liked when we went to the forest and we
found bettels, spiders, pinecones, red af

animals.
ts,

and more tree frogs, lizards.”
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Picture: Drawing of a boy in a striped
shirt, smiling with little insects, snakes,

)

U ‘Uk<(7{

Uy \U<m

spiders, and a worm on the ground nearby.
Ade: 1) Number of words=2 (one phrase) Expressed enjoyment of th
Worksheet | happy, filled with joy experience.
Questions
2) “Smoke came out of a puffy mushroom. One mushroom.
3) “We got to touch the frogs and toad.” Touching frogs and toads.
Ade: Drawing of two snakes on a tree branch| These were the two studer
Picture One of the snakes (portraying the “queeniho found the snakes. The
snake) was drawn with a crown on her | had to work carefully on th
head. The picture was drawn jointly with picture because the snake
Niles. Lots of conversation between themwere close together. They
as they worked together to portray two | had a lengthy discussion
snakes. about colors.
Ade: “If I were scientist | would look out into | Interested in the solar
Journal and | the solar system. | would see if a rock wasystem. Two sentences are
Picture going to cash in to earth. | would see if | missing the word wonder,
there was a shoting star. | would what | but good questions about
hepped to the other plantes. | would howthe solar system anyway.
hot the sun is.
Niles: 1) Number of words=two sentences. “| | Seeing a snake.
Worksheet was insidit of my eye and saw a snake.”
Questions
2) “I like that I tuch a frog.” Touching a frog.
3) “Seeing a dire trak.” Seeing a deer track.
Niles: Drawing of two snakes on a tree branch| These were the two studen]
Picture One of the snakes (portraying the “queeniwho found the snakes. The
snhake) was drawn with a crown on her | had to work carefully on th
head. The picture was drawn jointly with picture because the snake
Ade. Lots of conversation between them were close together and had
as they worked together to portray two | a lengthy discussion about
snakes. colors.
Niles: On scientists: “I wud make pars of shoeg Association of making
Journal and | and cars and modr sikos. things like shoes, cars and
Picture Picture: stick drawings of shoes, cars andnotor cycles with science.
motorcycles.
Lynda: 1) Number of words=5; “happy, excited,
Worksheet | enjoying, fun, crazy.”
Questions

2) “When we saw the puffy mushroom.”
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3) We saw 32 tree frogs and woood that
beavers ate.

Lynda: This student drew four trees, grass and | Depiction of the forest, four
Picture clouds. She started out working with trees, clouds and grass
another female student, Nyah, who got
upset and left the room over a
disagreement that occurred while they
were drawing.
Lynda: “My favorite part at the (site) was when | Liked the information in the
Journal and | we saw the pictures of the snakes, tree | exhibit hall and the tactile
Picture frogs and the turtle skin, and we played | pieces, the computer game.
wetland games on the computer that taudhterested in habitats, nasty
you about the different animals and wheravords sunk in and log
the different animals lived at in (the site). rolling in the woods.
Also another thing | learned about is if ypu
say nasty words about the animals then
you can’t come back. And when we where
in the woods, we saw logs and we rolled
them over.
Picture: small colorful drawing of grass,
the sun, two people and two trees at the
bottom of the page.
Nyah: 1) Number of words=5 (1 phrase); “happyiffect words and insects.
Worksheet | in joy, insixed, fun, cracey.” Some phonetic spelling.
Questions
2) “I like the mushern that has air.” Mushroom was interesting.
3) ltis it’s thing that is green and when | Liked the green and sticky
you open it was sticky. thing.
Nyah: This student started to draw a tree and th8ide effect of stress in her
Picture left the room suddenly because of a life according to teacher.
disagreement with her classmate.
Nyah: ScienceIf | was a scientist | will go up | Image of a scientist working
Journal and | to Plouto and chop off a little pice over | on Pluto. Wonders how
Picture plout in give it to my mom because in thiscold it is and wants to bring
class we talk about plouto a loot in my | a piece home to her mom.
class so that when | go to plouto | want to
see how cold it is.”
Picture: A drawing of a girl on top of a
circular planet with spots on it.
Nyah: Field trip: “I like about the field trip Had fun, saw how deep the
Journal and | because we had fun and when we went tonud was in the high marsh.
Picture the high marsh we saw how dip the mud Rolled over logs and caught

was and it was taller then our teacher.
Then we went to the woze and we got tc

worms and a spider. Liked
the deck and tree frogs.
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rol the logs over we picked up the worm
and | cote a spider. Then we went on th¢

[92)

117}

deck to look at rice and we saw some tree

frogs.”

Picture: A drawing of a girl and the
puffball mushroom, a spider and the log
after it was rolled over.

Interview During this interview the students workedThe student remembered &
Dec 6 on their drawings throughout our lot of detail about the field
Nyah: discussion. trip and was excited about
going back in the spring.
Picture: This was a picture like the one | A picture of trees with hole
Nyah had started during the October described as owl holes by
interview. She drew two trees on either| the student when asked
end of the page, with big circular holes inwhat they were for.
them. Then she added two trees behind|the
one on the left and one tree behind the tree
on the right hand side of the page. There
was a log in the middle of the picture on
the ground, and a puffball mushroom
giving off its smoke.
Interview During this interview the students workedStudent was very quiet but
Dec 6 on their drawings throughout our industriously working on
James discussion. the picture and concept.

Picture: This picture resembled the one
drawn by Nyah during her interview that
day. This student added a man and a

spider on the ground in between the twq

This student mentioned
“Character vs. Nature”
while he was drawing.

trees at the edges of the paper.

Interpretation in Terms of Dewey’s Characteristics of Educative Expaences

Dewey’s characteristics of educative experiences provided a framéov

interpreting the students’ meaning-making processes to develop an idea of their

perspective on the process. Dewey’s idea of the importance of developing comtinuity i

learning experiences, active and passive elements of an experienceréuotivetaeature

of an experience, and connections to subject matter informed the interpretaticteat st

actions and reflective process during the interviews.

139




The following assertions are based on the above analysis (see Table |el) of t
verbal and written work during the interview process for eight student participahts
study. Students mentioned different aspects of the field trip, which @& fistow from
highest to lowest frequency of mention.

1) Wetland plants, habitat descriptors and associated animals were menidned a

drawn the most frequently of all with snakes and green tree frogs, beavers and

their homes mentioned the most. (All students)

2) There were many references to insects/long period of time cathbmg t

describing them. (See students Becky, Afia, Marianna, James, and Nyah)

3) Insects, daddy-long-legs and the “puffy” mushroom were of great interdst

repeated mention and drawings made by students. (See Marianna, Ade, Nyah)

4) Female students mentioned the log rolling activity frequently. (See/Beck

Lynda, Nyah)

5) The study of the solar system was mentioned most frequently by two students

who wrote journals about scientists. (See Ade, Nyah)

6) There were few references to the soil activities. (See Afia)

7) A few students connected the habitat with plants and animals living there. (See

Becky and Lynda)

Student lists of field trip “favorites” revealed that they remembenediked the
frogs the most. Students said they likegleinga real frog, picking up worms and pine
cones and going with the site educasaring the greefiogs and going to the deck,
going to the wetlands, the forest and the fields and seeing all kinds of anrogdsarfid

insectstouchingthe frog and toad, seeing a deer track, se#mgy-two” frogs and
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wood that beaver had eaten, seeing the green, sticky thing on the boardwalk. In this one
sentence, the high frequency at which students mentioned frogs is illustratidition

to different ways in which students used their senses during their encounteregath fr

and other things.

These student communications are evocative of Dewey’s (1934/2005) definition
of experience as the “result, the sign, and the reward of that interaction of wrgauadis
environment, which when it is carried to the full, is a transformation of interactmn int
participation and communication.”

Verbally, many of the students echoed their written favorites during theiaver
showing consistent thought processes. Some students verbally elaborated ontteeir wri
ideas. Students expressed many details of their outdoor experiencesleiring t
interviews providing evidence of the level of engagement during the fieldhtlipfaheir
capacity to remember.

The students communicated their ideas verbally with fluency during the
interviews. One student, remembered asking the site educator a question ahoce dis
that showed higher level thinking: “And we asked Ms. Diane where it was guihsha
said it was going to the Bay river and that was when we asked her how longtdkes i
to get to the Bay river. She said it would take ten hours, but for the low marsh and the
high marsh to rise it takes about six hours.”

This contrasted with the written worksheets, on which many of the studedts use
phonetic spelling of words. Some students had difficulty reading the direcigetbér.

In general, written answers during the interview were shorter than the studeat jour

paragraphs that had been written in class before the field trip.
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Several students mentioned that they had taken the site educator’s advice and
visited the sanctuary’s website before the field trip. One student talked abaolesherto
go back to the site with family members. This shows that the experience haednspi
interest in the site and sharing the experience with others.

Evidence of Active and Passive Elements

As noted above, the students participated in many activities during the field trip.
During the interviews, students mentioned verbally and in writing the fiplddtivities
using tools such as magnifiers, spoons, and sorting boxes. They remembered finding
bugs, frogs, spiders, and snakes, and used descriptive words verbally and in writing.
They talked about plants that they had found during the field trip. For example] severa
students remembered a sticky green thing and said that: “I stuck my odilant held it
on my palm.”; “And it would stick on you without falling.”; “It was real stickyt-wias
like glue.” Many students mentioned the puffy mushrooms that were found in the forest

Students talked about reflecting on the field trip experience during the imsrvie
One student mentioned that he just “sits and thinks about the field trip site when he is
outside during recess”. Another student reported on-going reflective moments during
recess: “When | see bugs, I think of (the field trip site). | just siethed think all day.”

Evidence of Continuity

The teacher did not make explicit connections to the field trip before otledter
experience during the classes that | observed. However, the site edissegdrthe
classroom a week before the field trip with the explicit intent of what Dele@sgribed as
“setting up desires and purposes” (Dewey, 1938/2007, p. 38) to propel the students’

interest toward learning about the plants and animals they might see. Thetlistarit
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actions during the field trip illustrates some elements of continuity that lbveit into the
field trip. In almost every segment of the trip, students used different toivieyas
participated in some type of hands-on exploration of the environment.

Students investigated the environment throughout the day by using the tools, with
the goal of finding interesting things. Both plants and animals were the sutij¢ice
investigations. Students made observations and became very engaged in theoprocess
finding things and then describing them. During the boardwalk segment, the students di
not have tools, but continued to make observations. During the interviews after the field
trip, the students remembered many details about the various habitats and thanulant
animals they saw there.

Connections between outdoor experiences at home and the field triptudents

in each interview talked about what they do when they go outside at home. The stories
showed a variety of experiences, with some connections easily made to adbregtor
to frog and snake encounters in particular. Many of the activities also involvadl spe
friends, parents, grandparents, brothers and sisters.
One student said that she would like to come to the site with her mom and dad:
ST: Do you all have other people come there? (More student talk--on top
of each other.) Because | am going to tell my mom and dad and sister
when they come from el Salvador to go there cause my mom knows the
directions
ST: My brother, my mama, they want to come there (Interview, October 13,

2006)
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Evidence of Interactive Nature of the Experience

The complex drawings that the students made during the interviews provide
evidence of their interactions with the physical context of the site, the gensiities of
their experiences there, and their interactions with the site educatoertesuh each
other. For example, the drawings from the first interview (See Figures8.3.4)
depicted particular aspects of the site that show the students’ interesits) frees with
holes, insects, animals, and the outdoor environment.

Figure 5.3. Student Drawing 1, Oct. 13 Interview.

In Drawing 1 (Figure 5.3.) two students depicted the elevated observation deckree
people on it, three trees (one with a large nest cavity in it) a greenlfvadscan osprey

flying, the sun, thee high marsh, insects and snakes.
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Figure 5.4. Student Drawing 2, Oct. 13 Interview.

In Drawing 2 (Figure 5.4), two students depicted elements of the outdoor environment,
including: clouds, a butterfly, two trees with holes in them, a smiling fish, and. Watker
students indicated to me that the large building depicted the education centatisibe
also included a “thank you” note to the site educators.

In these drawings, the students thus represented important elements of the
overarching outdoor quality and also some of the details of the outdoor experience that
they remembered best. These elements were also illustrative of maeyr afteractions
with the environment. The high level of detail in the drawings, including birtlight
being viewed from the deck, trees with holes in them, butterflies, insects andtthe hig
marsh complete with cattails, illustrates the deep level of engagemeptbétve
students in the outdoor environment of the field trip.

Evidence of Subject Matter Connections

Although the students did not have the opportunity to experience explicit subject
matter connections between the field trip and science topics in the clastiegm

described some connections between the two as they made meaning of scieneeain g
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and the field trip experience during the interview. For example, they disahssed
concept of a scientist as someone who studies animals to “see how they weradnade a
see how what they came from” and to the concept of science as “learn(ing) about
different things in the world.”

In response to my question about any connections that they might make between
classroom science and the field trip, students shared some examples ehikiteys that
they connected science and the field trip. The following excerpts from tisetias
were selected as examples of different ways in which students made msect

Excerpt 1. ST: If | was a scientist | would expect to look at animals and

stuff and see how they were made and see how what they came from or

ummm (thinking).

Excerpt 2: ST: | like science ‘cause we learn about different things in the

world. Sometimes | get a science book at home and | learn about (the site)

‘cause we got this little picture in the science book and I look at it and |

see how the...umm...the tree squirrel and snakes and the beavers have to

stay in different homes, so they don'’t attack each other....

PP: That's great! It sounds like you studied that at home. What about in

class?

ST: Inclass, we don’'t do so much about (the site) but we have learned

about planets and stuff like that and Mars and Venus and how we can’t

live there cause it is too hot and too cold.

ST: | went to the website and | saw the picture of (the site).
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ST: Me too. ‘Cause | wrote it down. But then | didn’t get a chance to look

at it.

ST: Math is a little bit related to (the site). | mean science is... almsst

like (the site) because science and (the site) mix........ They kind of come

together, but (the site) is somewhere that you go to and science is what

you do in class.

Thus, there was a range of ways in which students made connections between the
field trip and other experiences during the interviews, even in the absence of direct
connections in the classroom. In the second excerpt, a dialogue between multipits stude
begins with a student talking about making connections between a book and the animals
she saw at the site. Another student talks briefly about studying the stéan sychen
several students mention that they went to the website for the site, aitey glottvn the
address during the pre-trip orientation.

In the very last comment in the second excerpt, the student noticed thenddfere
between science in the classroom and at the site. This comment shows his tentative
understanding of differences in his experiences in both contexts whilergjistyence.

To expand the interview discussion a bit further and to find out if these students
had any understanding of what an experiment was, | asked the students if they had done
any experiments in class.

ST: Itwas in third grade. It was goop. And she put some of it on your

hands and said you could touch it with your hands...and we put our

fingers in it. And it stayed there for a little bit and it started clogging up

the hole in the sink when we threw it away.
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This memory focuses on sensory inputs from handling the “goop”. Another student
described her experience in a different school with a frog.

ST: The frogs, when we were in (another school), we were like playing

there or discovering science...then my teacher said: “Let it go.” She said

that it came from a forest.

These comments were the response of a female student who had moved from a
school in a different county. She noted doing “discovery” science, playing witig.a fr
and remembered that it came from a forest. Although brief, these connectioasrbetw
prior experiences and the field trip were meaningful choices.

In summary, during our discussions about science in general, students made
connections to the subject matter of the field trip in different ways based on their
individual meaning-making process. Students made particular mention of the aamuohals
habitats at the site as being related to science. They mentioned tryaug$s the site’s
website for more information and looking for related information in books. Connections
with classroom science were made with one student noticing differerteesehe
contexts, another remembering hands-on work, and another student making a connection
with a prior experience with frogs.

An unexpected connectionDuring the last student interview, James worked

very quietly, more quietly than he had ever worked before. As he finished up hisglraw
of the field trip, he said that the picture he was drawing was one of a “Gdraract
Nature.”

PP: Can you relate what you are studying now to the field trip?
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JA: “Character in Nature.” Because you all had a lot of grass and flowers and
trees. Because it was us, and we weretiaeacter And we had the trees and
grass and flowers and that was tia¢ure

PP: So where did you get that from?

JA: From science.

His drawing supported his very succinct verbal description of a “Character
Nature.” (See Figure 5.5.) In between two tall trees with nesting caditaavn in, he had
drawn a picture of himself. He pointed to his picture of himself while he washiegcr
“Character in Nature.”

Figure 5.5. James’ Drawing, Dec. 6 Interview.

James had indicated that the idea came from science, but would not elaborate on this
connection.

During the teacher interview right after this student interviewertroned James’
reference to “Character in Nature.” Ms. Miller told me that the day beimiag
language arts, she had been working with her students to develop concepts of &Charact
vs. Society,” and on the concept of “Character vs. Nature.” So it turned out that Jame

connected his work in language arts class with his experience during theieldhink
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that this was an important reflective and integrative moment in this stsicee¢ning-
making process. He was thinking about the field trip, drawing a pictureual vis
representation of his field trip experience, and making connections with the concept of
“Character vs. Nature” that had been presented in school during his langsadass:t

Summary of the Students’ Perspective

In developing the students’ perspective, | incorporated what students did or
experienced with what they wrote about the experiences, and what thelyaaitha
experiences. As a result, the students’ meaning-making process eémeeg® the
coherence between what they did and what they remembered and thought abouat the fiel
trip experiences. In the process, particular moments of meaning-makingeenasr
students made connections between the field trip and other experiences indbeir i

The Teacher’'s Perspective

This section focuses on the research question: What meaning does the teacher
make of the field trip experience for herself and for her students?

To develop the teacher’s perspective on her students’ meaning-making process, |
explored different ways in which she (pseudonym, Ms. Miller), contributed to the
educative quality of the overall experience for her students.

In this section, | begin with descriptions of Ms. Miller’s actions in thesctzom
and during the field trip. Interspersed in the descriptions are her comnmntthé
interviews. These comments are used to develop Ms. Miller’s reasoning andfpoint
view on her students’ meaning-making process.

There were three teacher interviews: on SeptemBebd®re the field trip, on

October 18 shortly after the field trip, and an interview after the field trip on December
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6™ that included more of Ms. Miller's comments on the field trip and her views on
teaching science.

Ms. Miller's comments are presented in a narrative summary here witsada
her actions and decision-making process for science lessons, her peradpgacking
various subject matter areas, her actions and reactions during the fielddrgn a
interpretation of her perceptions of the field trip in terms of Dewey'’s clearstots of
educative experiences.

Teacher Actions and Decision-Making Process for Science Lessons

During the lessons that | observed, Ms. Miller used a variety of teaching
strategies. These included encouraging student questions, eliciting hyjabtietiking
and reasoning, using analogies, listening and responding to student thinking, and
commenting about the learning process.

Encouraging student questions | observed a science lesson on Septemb2r 27

in which Ms. Miller encouraged students to ask questions while she facilitateole w
class discussion. This class session on the solar system was dominated byatwymbi
of student questions and references to the science textbook. Ms. Miller baseally
around the room and answered every single question and/or listened to what the students
had to say about the solar system. She also interjected some facts about tgsteoiar s
into the discussion. In the midst of a discussion of sunrises and sunsets, a student asked
about the consequences of going to the sun:
TE: The sun actually comes up in the east and goes down in the west...

ST: If somebody goes to the sun, would they be fried?
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TE: Yes—it is extremely hot. You would burn to death. (Classroom

observation, September 27, 2006)
The class discussion continued on to planets that are too close to the sun. Then Ms. Miller
finished up the lesson with an interactive model of the solar system. She developed a
kinesthetic experience for her students by asking students to model the movethent of
earth around the sun.

Eliciting hypothetical thinking and reasoning. In a lesson on living and non-

living things on October 3 Ms. Miller designed an interactive activity that enabled
students to think hypothetically and to justify their reasoning verbally. For thisypar
lesson students were given a word on a post-it at the beginning of the class session. M
Miller then made two columns on the board. She whtmanat the top of one and

Pencilat the top of the other. The students were then asked to place their post-it words in
one of the columns and tell the class why they put it in one column or the other. Some
examples of student word placement and reasoBiagwas placed undétuman

because “They eat and act like humanGHhair was placed underwnanbecause

“Humans sit on them.Frish was placed undétumanbecause “It is a real thing.3hirt

was placed und¢dumanbecause “Humans put on shirts.” As the number of words on
the board increased, the reasons evohalphin was placed under humans because “It

is a living thing.”; Spiderwas placed under humans because “It is alive.”, as were the
wordsHorse andButterfly. The wordCerealwas placed under pencil because “It is not
human.”;Basketbalwas placed under pencil because “It doesn’t have a mouth or legs or

anything.”
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After all of the words were up on the board, Ms. Miller praised student work and
then said, “Let’s take a closer look at these lists now.” She proposed that arfgsv w
were out of place and asked for student input. After several adjustments the words under
each column reflected “living” and “non-living” things. After several taéguessing
what the headings for the columns should be, one student suggested correctly that the
headings were “living” and “non-living”.

Ms. Miller recognized students for their work with frequent words of praise. At
the end of this class she recognized student reasoning during placement of theywords b
saying:

TE: And by the way (four student names), you guys hit the nail on the

head when you said it was a living thing or a nonliving thing. | made a list

as you were working. You all had features (speaking to the whole class),

but those four students--- You got it! Good job! (Classroom observation,

October 31, 2006 )
This lesson is one example in which Ms. Miller developed an approach appropriege to t
students’ current level of understanding of the topic. She was very concerned about what
students were thinking and saying, and taught from that standpoint. In one intdtgiew
Miller indicated that creating a situation to increase student interest tiopiicevas a
priority. As a second-year teacher, she was doing a lot of thinking about wagsttben
students’ needs and experimented with different strategies as ideas@tcimee For
example, she designed the class session on living and non-living things during the

playground session prior to the science class to ensure student engagemdasgothe
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TE: (laughing) Yes! A lot of times it just is: Oh, my gosh, what am | going
to do? | can't do that today and then | come up with something in my
head...l just come up with something in my head. And like: Whoo! We
made it through!
PP: Was it successful?
TE: Living and non-living? Yes, it definitely was. And from there they
went on and made posters of living and non-living things...They had a
homework assignment where | gave them scissors and magazines. They
had to come in with five or six pictures of living and five or six of
nonliving. That also helped me to understand--Oh, do they really see
what we are doing? Oh, it worked! (Teacher interview, December 6,
2006)
Not only was combination of teaching strategies new, but Ms. Miller detedrthae
they were successful in further developing student understanding of the topic.
Ms. Miller valued hands-on activities for her students. In the following quote, she
discussed her preference for hands-on work for the students in relationship to the
complex vocabulary words in the textbook.
TE: But umm, right now we are doing cells and | am trying to make
everything ahiands-omas possible. Because | mean, you and | have seen
the book, and it is very enriched vocabulary, it is really tough. (Teacher

interview, December 6, 2006)
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Her teaching innovations seemed to derive from a combination of her knowledge of the
students and pedagogy in general, and her own creativity and ability to devedogndiff
teaching strategies for a particular learning goal.

Using analogies During the lesson on cell part functions on December 6th, Ms.

Miller asked students to develop their thinking about cell parts in terms of ¢thewls
parts, people, and functions, effectively enabling them to think in terms of anynalog
We talked about that lesson plan in detail, beginning with the vocabulary oriented
worksheet:
TE: Actually | did take that from the book. I think it was Monday, it was
just fill in the blank. A blank structure... and they had to fill in the words
from a model in the book. And then yesterday they had a substitute. They
went over what the parts were and labeled them on the cell sheet and
colored them in. And then today | was trying to go over it again and again,
just to get it into them. Then | was trying to relate it to the school and |
thought it will be more helpful for their understanding exactly what it is.
‘Cause all those words. | mean all those words: it’s a lot for them to take
in.
PP: So when did you decide to draw an analogy between the cell and its
parts and your school and its people/locations?
TE: I kind of thought of it last night and typed up a quick sheet about how
we were going to do it. (Teacher interview, December 6, 2006)
This is another example of a beginning teacher building her pedagogicattcont

knowledge through worrying about her students’ learning and trying something that she
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thinks might help. Here she used an analogy to enable her students to understand
functions of the parts of the cells through a comparison with a real settingywimeir

school. She made this decision in response to her concern that students would not be able
to fully understand the cell function vocabulary words, and that her students would

benefit from a different approach to the subject.

Listening and responding to student thinking At other times, Ms. Miller

indicated that she used what students said and common sense to come up with answers to
guestions about the subject matter.

TE: I don’t know, | just ask the students. | am not always sure about the

answer either. So just listening to what certain people say, | am like--Oh,

you really did hit on it! I'll take your definition. I'll steal their answémait

until I hear a really good one and | go “I like that!” (Teacher interview,

December 6, 2006)
She described her strategy of listening to students and supporting their thougédg proce
during question sessions:

TE: Sometimes | do it so that | don’t tell anyone they are right. Lam |

alright, 1 am picking six people and | want to hear what you are going to

say. | am not going to smile, frown. You are not going to know who gave

me the right answer. And they all kind of sum it up together... | like what

he said about that and that kind of fits into what | am trying to think and

S0, sometimes, just to be silly, I'll say...(student) you were so far off, |

don’t know where you were. And they laugh and they know he was off but
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they know that | won’t say you are so wrong. Then it is not too bad that
they are off. (Teacher interview, December 6, 2006)

Attending to her students’ emotional status Ms. Miller indicated that she dealt

with the many different challenges every day, which affected her planning and
implementation of teaching strategies. In response to my question about how she made
teaching decisions, Ms. Miller said that it is almost always based on how tharg
going on a daily basis, or tmeoodof the students on any particular day:
PP: What are your teaching strategies? How do you design the lessons?
TE: Ok. Really, most of the time it is, like on my feet. Ok, this is how we
are going to do it. A lot of times it depends on how the rest of the day has
been, if it has been awful, oh man | planned this thing, then | don’t think
we can do it.
TE: Plus | never know how they are going to react. So it is like-- Don’t
plan anything, ‘cause it is not going to happen the way | want it to. They
are winging it. | am going to wing it. And | try not to put them down...1
mean like | am silly about it. | am like “no” but they know it is in a joking
manner. You know and they understand. But they don’t get discouraged
about it. (Teacher interview, December 6, 2006)
Although Ms. Miller said that she does not plan anything here, I think that she is
referring to her own priority on remaining flexible and responsive to her stuelesrty
day, and the need to adjust teaching strategies as needed.

Commenting about learning processesMs. Miller was willing to be a learner

alongside the students, and made statements about what she did and did not know openly
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to the students. Sometimes it seemed as if she was assisting the studiegt peacess
with these comments to make them feel comfortable that they were not the only ones
learning about something. During the solar system class session openingtssime
said:
TE: This is not my favorite kind of science but | am learning to like it a
little bit more.
ST: |like astronomy!
TE: Good! You can help us out with it...| need somebody to read that first
little paragraph...Nice and loud. (Student?) Start under: How do the sun,
earth and moon move?
ST: (very quietly reading from the text: a little halting but not bad.)
TE: (interjects the correct words. Student reads about five sentences.)
TE: Ok stop there. Raise your hand if you think the earth moves. | didn’t
know that until | learned it in school. (Classroom session, September 27,
2006)
This was not the only time that | heard Ms. Miller reference her own learninggs ¢o
help make her students feel comfortable with their processes of learning.

Teacher perceptions about teaching other subjectéfter observing several

science lessons, | wondered if Ms. Miller had a favorite subject to teach. Wess#idc
her interest in different subjects during the interview after the field trip:
TE: Math is my favorite. If | could teach it all day, | would.

| am not a Language arts person by any means. And | get frustrated.
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Trying to teach them...sometimes | don’t always fully comprehend
everything that | read. Luckily there is a teacher’'s manual.

Trying to get them to understand it is a real challenge. Like not only for
me to understand, but then to kind of try to relate it, | mean... We were
doing themes. Lik€haracter vs. Naturel was like: Oh, my gosh.

Alright cartoons, that is how we are doing it. So my whole lesson was
cartoons today. But that is the only way we will Géaracter vs.
Character But there is no way that we are doing stories.Toim and

Jerry, Character vs. CharacterAnd then we didCharacter vs. Nature.
(Teacher Interview, December 6, 2006)

Based on her comments, it was clear that she really liked teachingbuit

struggled a bit with language arts. She mentioned her decision to have studenésaexplor

language arts topic via development of cartoons. Later she said that it had been quite

successful. This was particularly meaningful because of the very tholugpigode with

James at the end of the last interview. His reflective mood and decision to connect his

field trip experience with the concept of a “Character in Nature” from hgukge arts

class is evidence of the importance of reflection time for students.

Because she had indicated that math was her preferred subject to teadh, | aske

Ms. Miller if she taught math differently than science. She answerechthdbgs not,

and proceeded to list some of the things that work well in both subjects such as hands-on

activities, manipulatives, and small group work with competitive exercises.

TE: umm..Math. Yes, and no. | mean we do try to do hands-on things with

manipulatives. But a lot of times it gets to be too much. They are like:
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“He threw a penny at me.” And it becomes too much. They like to split up

into smaller groups and | do a lot of boys vs. girls. You guys have to

really try hard, and they like competition a lot...Coming up to the

overhead is the coolest thing in the world. They come up there and they

are like too cool for the class. (Teacher Interview, December 6, 2006)
Although she was not as interested in teaching science, she transferred smssfisuc
strategies from math to science.

Teacher Actions and Reactions During the Field Trip

Ms. Miller maintained a positive and enthusiastic attitude toward the figldrtd
this research study from the beginning of our work together. Even though she had neve
explored a forest and wetland area herself, she had chosen to take the opportumity of t
field trip for her students as one that would provide the students with a positive
experience. During the field trip, Ms. Miller participated activelyhiite students in the
roles of teacher, chaperone, behavior manager, and learner.

Role of teacher.In her role as the students’ teacher, Ms. Miller translated the site

educator’s comments and descriptions into terms that she thought would be more familia
to the students as needed. One example of this occurred as the boardwalk segment was
beginning, and the site educator said that the mud was approximately thidgdépe
Ms. Miller quickly interjected that thirty feet would be the same as fiveB% stacked
up, to which the students responded with an OOOh!

When the students made comments that indicated insecurity, Ms. Miller
responded with supportive and positive comments. One example of this action occurred

during a conversation on the deck overlooking the wetland area:
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ED: See that white bird?

ST: Are we going down there?

ED: We are going to go down on that trail down there.

TE: We are going to walk down there guys.

ST: Are we going to fall down?

ST: Are we going to jump?

TE: | am not going to let you go! (Field trip transcript, October 4, 2006)
The deck was about fifty feet above the wetland area, jutting out from the steepabank, s
it was not unusual that students might be wary of standing on it.

Role of chaperoneWhile in the role of chaperone, Ms. Miller was very attentive

to students and made sure that the students followed directions for each actevity. Th
chaperones were periodically asked to assist student searches forrngthgnato write
students’ findings on the worksheets provided to each chaperone.

During the first segment of the field trip, Ms. Miller's enthusiasm wsibl and
audible as she helped one student catch insects. The conversation between ther particul
student and Ms. Miller during this “insect hunt” segment of the field trip was puedtuat
by the student’s concern that he hadn’t caught anything yet.

ST 1: 1 didn’t catch anything.

TE: You are going to catch something...

ED: You have a long time.

ST 2: | got something!

ST 3: Look what | got!
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In a few minutes, Ms. Miller assisted student (1) in catching one insechemd t
another.

ST: Can | get another one?

TE: That is a big one, isn’t it? Are you still trying to find him a gidfrd?

| don’t think you will be able to find both! You might want to let that one

go. This area is different with tall weeds.

ED: Oh yes, that is a cricket with two tails, that makes it a boy. (Fipld tri

transcript, October £006)

After hearing that he had a male cricket, the student decided he wanted to find the
cricket a girlfriend. Ms. Miller assisted with the capture of the seconketmwith lots of
enthusiasm. Working together, the second cricket was captured by Ms. Miller and the
student.

TE: I gotit! | gotit! You ready?

ST: oh.... (a failed attempt)

TE: Let’s try again. Ready?

ST: Don’t chop its head off!

ST 2: What are you guys doing?

TE: Okay the big one is trying to get out.

TE: Ididn’t chop its head off. Oh did he leave? No he didn’t leave yet?

ST 2: We didn’t catch any crickets.

TE: He might stay in. Ok, the big one is trying to get out. Ok go-go-go!

Here you go! Alright!

ST: Now | got two in there! (Field trip transcript, October 4, 2006)
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The effort put into this interaction is a good example of Ms. Miller’sfakre
attention to her students’ well-being. She made sure that her student had the ogportunit
to fulfill his desire to catch a pair of crickets.

During the next segment of the field trip, students were digging for sgileam
and the chaperones were asked to write down descriptive words suggested umjethits st
for the soil. A competition of sorts was set up between the two small groups of students
working with the chaperones.

ED: Oh, look at that! These guys have eight words. How many do you

have?

ST: One. Two.

ED: You guys (the other group) are winning.

TE: (Asks her group of students to work on the word lists...) So, tell me

about color, what color is this?

ST: Brown. (Several minutes go by with students talking on top of each

other)

ST: We got four.

ED: You got four. Okay. | am going to give you another minute or so to

look at the soil. And we will start heading towards the forest.

ST: It feels so ....cold...

TE: Cold? Ok we will write down cold. (Field trip transcript, October 4,

2006)

Ms. Miller actively engaged students with questions that enabled them toeexplor

the soil using their senses and to add words to the list.
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Role of behavior managerAs behavior monitor and manager during the field

trip, Ms. Miller made comments when necessary to make sure that the stuelents w
following directions and paying attention. These comments were rejaitivedquent

over the course of the field trip, and mainly consisted of keeping students moving in the
correct direction.

Role of learner.As for Ms. Miller's personal reactions to the activities during the

field trip, she was very open in showing different levels of excitement andshietée
activities and the observations of plants and animals. In the course of the mtervie
discussions and during the field trip, Ms. Miller frequently mentioned her ownaescti
to the outdoor setting and animals found there.

During the first interview as we were discussing the prior yeals frips, Ms.
Miller mentioned that she had never been to the nature center before lashgear, a
actually was not sure what she and her students would be seeing.

PP: So because it wgsur first field trip, when they were talking about

bears and lions and you had never been out there, right? So you were

probably in it together?

TE: Right, | had never. It was their first time and my first time...sad w

like....l havenoidea what we are going to go see. | just know that we will

be in the wilderness. (Laughter) (Teacher interview, September 13, 2006)
She easily recognized in this excerpt that she would be learning alongside h

students, and was quite comfortable with that aspect of the field trip experience.
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Teacher’s Perspective on the Field Trip

Ms. Miller’s contributions to the quality of the overall experience for hetesits
stemmed from her knowledge of her students and her ongoing efforts to work with them
from where they were. | present below her reflections on a previous field trip and the
consider her remarks in terms of Dewey'’s attributes of educative exE=ieontinuity,
active and passive elements, the interactive nature of experience, and satigsct m
connections.

Reflections on a previous field trip During the first interview in September,

Ms. Miller reflected on her prior year’s experience during the figidttrithe same site
and expressed her goals and analysis of the field trip process that she planned to
experience again with a new group of students. The following quotes illustrate hoth Ms
Miller's own personal response to the field trip the prior year and her impnessbout
the activities and student responses during that field trip.
PP: So last year how did it go? You got the funding and then you went on
the trip...What was it like?
TE: You mean as far as like the site? For me it was a new experience, |
am not an outdoors kind of person. So, | was like, oh my goodness! We
are taking these kids out to the woods! Umm It was exciting. It was pretty
cool. Umm, | think, | wish that it could last a little bit longer throughout
the day. | just felt like it was pretty short. And it was like... oh! We only
have this amount of time and then you go to the next place. | mean
because a lot of these kids are, like, they don’t get to see that. They don't

get the exposure to the outdoors and the wetlands and the forest and stuff.
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(Teacher interview, September 13, 2006)
In her analysis the field trip experience was too short. Her concern aboengiie of
time that students spent looking at things was too short due to their relative ik of
experiences in a natural outdoor environment. She continued with this point, in particular
mentioning time spent looking at the salamanders.

TE:........... and it’s like: Whoa! We have never seen this thing. So could

we stare at the salamander for ten minutes because it is nothing like what

we have seen before. Again back to that assumption that people have that

these kids know what that is. Where really they could stare at the

salamander for about ten minutes and think it was fascinating. So I just

wish things could slow down a little bit. (Teacher interview, September

13, 2006)
Ms. Miller was very clear that she thought that the students would benefit fromimere t
making observations during the field trip experience, specifically because faict that
the experiences were new to them. She then reiterated her belief that haotlgt@msa
would be the best way for students to experience the outdoors.

TE: Other than that | think it was great! | love it! More lik@nds-on

though. They do a lot of walking and | hear a lot of crying. Maybe not

going so deep into the woods, you probably have to see what you are

going to see. Even if it is just the simple, you know like picking up leaves.

| know they picked up leaves last year. These kids really love like

manipulative kinds of things. (Teacher interview, September 13, 2006)
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During all of the interviews, Ms. Miller responded at length to my questions,
sharing her insights about the students in the classroom and during the fiel@trip. H
critique of the prior year’s field trip experience are examples of her cofaeher
students’ learning process during the field trip. The following list is a suynofdVs.
Miller’s concerns about the field trip experience for her students:

1) She would have preferred to spend more time at the site.

2) The students do not normally have the opportunity for outdoor experiences like
these, so this was special and very new to them.

3) As aresult of the newness or “novelty,” they reacted negatively atdutsthen
warmed up to the experiences.

4) She thought that the field trip itself is too rushed; that the students do not get
enough time to look at things.

5) She would like to have more hands on work, including manipulation of items.

Continuity. This study included science classroom sessions specifically to see the
ways in which connections to science content and process during the field trimacse
by Ms. Miller and her students. However, during the science classes hedafiex the
field trip, there were very few connections made between science togiesdlagsroom
and the field trip by Ms. Miller. The class session that was led by thedsitater and
designed to orient the students and their teacher to the experiences they wouidde ha
during the field trip provided the main connection between contexts for the students.

One outside influence on science topics in the classroom was the county’s

“pacing” guide, in which the scope and sequence of topics were designatedbyrihe
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In addition, science time was restricted due to a focus on teaching math arayags
in the school to meet the NCLB requirements.

Active and passive elementsThe hands-on aspect was one active element of the

field trip of particular interest to Ms. Miller. She indicated in the intervithvas she
wanted more hands-on activities for the students during the field trip. During the
interview before the field trip, Ms. Miller commented upon her own activecgaation
at the pond during the Spring, 2006 field trip with last year’s class.

TE: I know that (thdands-oractivities at the pond with the prior year’'s

students) lasted for an hour...but | think they would like to do it more.

Because some of them were like, you know, dvgot the bravery to

touch a tadpole...It takes a lot to do that like...I am almost twenty-five

and it took me a long time to touch a tadpole!..(Teacher interview,

September 13, 2006)
| had observed that field trip, too, and the moment to which she was referring. The main
activity at the pond in the spring was to dip nets into the edge of the pond water and catch
animals living in that habitat. During the April field trip, Ms. Miller's stidtis had
caught different amphibians and insects, in the life cycle stages of tadpolessand la
Most of these critters were gooey to hold and touch, and Ms. Miller had had a hard time
reaching into the nets to pull things out of it. But she had persevered, and finally was
able to pull out a tadpole, as she had indicated in her description of the activity.

Ms. Miller was also interested in the sensory aspects of the field trimdthe
September interview, she asserted that her own reaction to the animalsiladsithe

student responses and referenced student use of senses.
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TE: And you want them to touch frogs and spiders and stuff? It also

doesn’'t smell the same way that it does here. It just heightened their senses

a little bit.......... | feel the same way that the kids do...like

eeuwh............. (Teacher interview, September 13, 2006)

She also indicated that she understood the students’ reactions completelysas far a
touching the animals. In the following excerpt from the pre-trip orientationMier
again mentions that she would not touch the salamanders.

TE: They are cool (reference to the salamanders in a plastic box)aikhey

neat...l personally wouldn’t touch them.....(students talking in the

background)....They are real. She wouldn't bring toys. (Student) you

alright? (Classroom observation, September 29, 2006)

In general the rough, and potentially wet and gooey skin of amphibians, seemed to
generate more reaction from everyone. In contrast, during the Fall, 2006 peld4ri
Miller enthusiastically helped students catch beetles and crickets.

Ms. Miller seemed to be aware of the need for time for the setting toriathe
students in ways that are similar to Dewey'’s thoughts about passive edl@hent
educative experiences. After the field trip, for example, she shared heptiomtabout
how she thought the field trip went for her students.

TE: | mean the group this year wasn't able to handle things this year quite

as well as last year. It was organized, but it was hard because (the site

educator) wants them to be quiet and walk through...l understand why she
wants them to do this. This is a field trip. But they haven’t seen a lot of

this stuff before. The kids are like, | want to touch it...and the site
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educator is like, come on, let’s go, no talking...So it was tough...and

knowing that | have a “behavior” group. (Teacher interview, October 13,

2006)
Ms. Miller thought the students would benefit from having more time at the site and
longer time periods when they were involved with looking at animals that they ad ne
seen before. She wanted her students to take and have the time to look at the sights made
available to them due to the outdoor nature of the setting. She interpreted thenf tones
voice and body language and decided that they needed and wanted more time.

Time to look at things was very important to the teacher as evidenced by enultipl
comments throughout the interviews. In the following quote Ms. Miller refereneed th
prior year's field trips and the need for more time for students to look at things.

TE: Umm | think..] wish that it could last a little bit longer throughout

the day. | just felt like it was pretty short. And it was like... oh! We only

have this amount of time and then you go to the next place. (Teacher

interview, September 13
Then, during the post-field trip interview in 2006, Ms. Miller expressed her frigstrat
that the students did not get enough time to look at things when they were found.

TE: When we were looking for the turtle in the fenced area, the kids are

more like: “We want to stay here until we find the turtle” and it is like, let

them spend twenty minutes looking for the turtle because to them it is

fun...as minute as it may sound.... They are excited...This is just pure

excitement to see a turtle...for them this is like Whoal! A turtle! A real
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turtle it is not a stuffed animal? So | think just taking our time. (Teacher
interview, October 13, 2006)
In this example, Ms. Miller recognized again that seeing a real turglet toé an
unusual experience for her students.

Interactive nature of experience In several different ways, Ms. Miller

mentioned the sensory experience as an important part of the field trip fowdests.
The senses of sight, touch and smell were all discussed as part of studers &wling
reactions to new experiences.
TE: Anditis hard, | guess. If you live near a pond or a creek and you are
constantly in there digging and touching that stuff: that is cool to you. No
problem. But half these kids don’t even have a pet. So they don’t even
know what it is like to touch a dog. And you want them to touch frogs and
spiders and stuff? It also doesn’t smell the same way that it does here. It
just heightened their senses a little bit.......... | feel the same way that the
kids do...like eeuwnh..........(Teacher interview, October 13, 2006)
Ms. Miller frankly shared her own reaction to touching things during the field trip,
creating a basis of understanding for the student reactions. She also rettuatinet
many of her students had pets. Thus any animals would stimulate theirtdésueh
them.
TE: This is a field trip. But they haven’t seen a lot of this stuff before. The
kids are like, | want to touch it............. And like the boardwalk, no one

listens to it...We, umm the green tree frogs were out like crazy that day
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and let me tell you that was one of the biggest highlights of the trip was

touching the frogs. And they just wanted to touch them....

TE: Look at the frogs...All right everyone got a frog because that was

cool, them actually being able to touch it. Look, you guys if you touch it,

I'll touch it. (Teacher interview, October 13, 2006)

Ms. Miller continued to assert that the experiences were new to studentstand tha
touching the frogs was a special opportunity for her students. In her an&lgsisshould
have been more hands-on activities and less walking during the field trip tmizeax
student interactions with found animals and objects. Her focus on these dhpstseid
her recognition of students’ needs which were related to the fact that thebynlize

urban environment. With fewer opportunities to explore natural environments in a city,
the novelty effect at the field trip site was magnified, and affected thardrabtime
needed by students to absorb new experiences in the outdoors.

Her thoughts about the field trip afterwards echoed her pre-trip comments
that the students needed to have fun and experience the sensory aspects of nature
at a slower pace, and her desire for a little more flexibility as stagpen during
the experience. These three points summarizes her perspective on marsyaspect
the student meaning-making process during the field trip. It seemed as though she
focused on the interactive experience and sensory inputs, with subject matter
connections less important to her than the experiences of being outdoors.

Ms. Miller's knowledge of her students was based on a combination of her
observations of them and her understanding of their lives. In our conversations, she

periodically described a particular student’s behavior in school and than added her
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knowledge about difficulties in their home lives that might contribute to their behaviors.
She was very responsive to the emotional status of her students, which was evident
during the field trip and in the classroom. During the field trip meadow walk, one male
student was despondent because he had not yet caught an insect. She kept talking to him
positively and then assisted him in capturing some crickets. Another studentegpres

fear of snakes during the introduction and she was right there calming him down. When

a student was worried about being on the deck, she reassured him that he would not fall,
that she would not let anything happen to him.

Another example of her quick responses to the status of the students occurred
during the class session on Octobél,36hen she quickly determined that a male student
needed psychological assistance beyond what she could do in the classroom. As she
quietly talked with that student to figure out what was wrong, she quickly reddsiga
lesson. She asked her students to work individually on the worksheet and monitored their
work while simultaneously calling the office for help.

She knew that this particular group of students had some very difficult situations
to deal with that had the potential to affect their attitudes and behaviors in claks. W
many of her students facing difficult situations at home, she continued to try to
understand and support student emotional crises on a daily basis. This knowledge seemed
to contribute to her need to try new strategies to help her students learn.rRplegxa
during the September interview, she indicated her view of the field trip expefoericy
students.

TE: | personally don’t care about assessing them. Only because | think it is

good to get them to get out and experience something that they have never
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seen. You know to show them that there is something besides the city. It

is not all bad out there and see some positive things. Because a lot of their

lives are ... (pause) structured around things that are bad...For them to get

out there and see that no one can hurt you out here...just have fun and

relax. | enjoy it more for that reason. You know, to just let them get their

worries away for a couple of hours and just be kids and touch dirt you

know ...do whatever..get muddy...giggle..just have fun! (Teacher

interview, September 13, 2006)
Again, Ms. Miller indicated that she wanted her students to experience somethjng new
different and relaxing, and to have a positive experience. However, aftezlthisifi,
Ms. Miller indicated that the field trip had not been as enjoyable as it could haveobeen f
her for two reasons, her concern about student behavior and the lack of enough time for
student interactions with the animals in particular.

Subject matter connections Although Ms. Miller had indicated in the first

interview that she would make an effort to integrate the field trip subjetémmab the
science curriculum in the classroom, there were no references madertm@avital
science or the field trip during the science lessons that | observed in $rea@a®ther
than the introductory session run by the field trip staff.

During the interview after the field trip, she mentioned how difficult it was to
make connections between the field trip and the curriculum because the county required
that astronomy would be the first science subject for the school year.

TE: And now it is hard because now they have changed the curriculum.

They put astronomy in the first quarter. It is tough. That first quarter it is

174



hard to make connections....so it is like you can’t really fit that in with the

field trip. It is just hard to make connections when you are doing the sun

and stars...(Teacher interview, October 13, 2006)

She felt that connections with the field trip were not possible at first ini8bpte
because of the need to begin with astronomy as the science subject.

In another interview, Ms. Miller indicated that connecting science subjiter
content in the classroom with the field trip was complicated by not only theatecism
between the scope and sequence of subject matter mandated by the county and the field
trip. Another factor was the reduction in class time spent on science due to thésschool
focus on math and language arts.

Ms. Miller discussed details of the ways in which testing affectesheeiin the
classroom, especially when teachers did not take the time to work on s@anedter
year.

TE: | know we are supposed to talk about ecosystems and stuff, but this

year we haven't even covered wetlands yet as it is in the pacing guide

during the spring...Then a lot of times with behavior | don’t even get to
science. Because that is one of the first things | weed out. We have to get
reading and math and workshop in because | have interventionists who
come in. Other than that if we make it, we make it. If we don’t, then
sorry............But | know that next year is going to be different because
they will have the state assessment test in science.... Now that it is going
to be something! Then it has to be taught. But it is hard, because | know

sometimes in our science curriculum...l have come across things and | am
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just as guilty of it....but previous teachers have skipped science...So when

you get to something they (the students) don’'t have knowledge that they

are supposed to have. So then we have to go back to catch up. Ok, you
have to start the next thing because we have a benchmark coming up. Itis
almost like we can never catch up. So | think in a way having this state
assessment in science is going to be good... It is going to force everyone
to teach science so in first grade they can’t skip sciefitey. will have

to teach it. (Teacher interview, December 6, 2006)

In her view, the upcoming state assessments in science would forverss@mcspend
more time on science in the classroom.

During the December interview, Ms. Miller described struggling with the
difference between working with the text (subject matter out of contedtgarriculum
and going on the field trip (science content in context). She said that the amdhals a
plantsseenduring the field trip were not the same as those found in the science textbook
and that made it difficult for her to relate the field trip experience toutrealum.

TE: Yes, | think we do plan to go. | don’t know sometimes when | am

there, | don’t see the connection with the curriculum...but then again our

curriculum is so different. They don't really see what is in our curriculum
there. You know it is really more like the plants and the bugs...You don’t
really see a bird--you see them flying...So it is kind of hard for them to

see that there. I don’t know. It is just, sometimes | think how does this

relate to our curriculum? (Teacher interview, December 6, 2006)
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Her discussion about this difference was an important reflective moment ihehat s
addressed a basic difference between the two contexts that was problemeaticThese
comments reflect her awareness that science in the classroom was qenéadiffan
studying science in context. Both points provide insight into her experience of the fiel
trip with her students, and are important explanations for her perception about making
connections between the field trip and science in her classroom.

Because she had emphasized hands-on work during the field trip, | asked her
about it in the classroom. She indicated that she does not do it as much as she would like
to and talked about the difficulties she encountered when trying to do hands-on work with
the students in her class.

TE: I don’t do it as much, because of behavior problems...A lot of it is

that they don’t respect property. | might have them watch instead of

having separate groups. Just following directions until we can establish

that as a whole. Which | would love to have them do their own

experiments, but just following directions is difficult. (Teacher interview,

December 6, 2006)

Basically student behavior while working with materials presented aeohall
that she had not yet solved.

During the interview after the field trip, | asked Ms. Miller to talk about her
strength or weakness in science compared to other subjects. In my effortffectdha
study results, I did not place emphasis in our discussions on the fact that she made no
connections to the field trip, but chose to talk with her about how she made decisions as

she taught science using the county’s science curriculum pacing guide. $Sheehthat
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she was not as strong teaching science as she was in math, that thetke wagelito

devote to science, and that she really needed to devote the science time to tte subjec
designated by the county in the pacing guide. These subjects were the sehar byisg
and non-living things, and cells and the use of a microscope.

Summary of the Teacher’'s Perspective

Ms. Miller worked diligently to meet her own stated goals for the frigdd These
goals revolved around her perception of her students’ needs and learning processes in that
she wanted them to primarily have a fun, hands-on experience. Her perspective on the
field trip process was dominated by her own understanding of the content. Othiex fact
that emerged as important to her process of making connections with soiémee
classroom were her limited depth of knowledge in environmental science, outsiaé contr
of the scope and sequence of science topics, limited designated time for gctbece
classroom, and her relatively few years as a teacher. She overcane Hoese
problems by transferring pedagogical strategies from math to s@edddrough her
careful responsiveness to her students.

The Site Educator’s Perspective

This section focuses on the research question: How does the site educator
perceive the students’ experiences during the field trip?

As with the teacher perspective, | discuss different ways in which tloasetind
decision-making process of the site educator (pseudonym, Ms. Freemaredatfiect
educative quality of the students’ learning process during the field trigripgsns of
Ms. Freeman'’s actions and interactions during the pre-trip orientation in iseocm

and during the field trip are interspersed with her own comments from the interview
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Deweyan characteristics of an educative experience are the frakfewtre
interpretation of Ms. Freeman'’s interactions and actions during the field tripsproce

Site Educator Actions and Decision-Making Process for the Field Trip

The field trip had been designed by site staff in conjunction with teachptd’ i
to maximize the students’ potential to have a positive and effective learningeexper
during their field trip. Ms. Freeman as the lead site educator had developeche toaiti
was based on her experience over years of educating the public via this venuen@uver ti
the field trip process had been repeated so frequently that educationestaébie to be
flexible and respond to any unexpected circumstances during a pafieidlanp.

Ms. Freeman contributed to the field trip design in many ways including bveral
organization and management of the field trip, facilitating group discussions and
educational hikes in her role as site educator, scientist and naturalist, development
educational goals for the field trip including teacher input into field tripgdesiand
evaluation of the educational goals for the field trips. Narrative descrgpdf these
components are followed by a summary table of the components (See Table 5.2).

Organization and management of the field trip Ms. Freeman had indicated

several times that establishing good communication with the teacher was méumtala
part of the overall process. In addition to the field trip application, teadhedsdut a
survey about their preference for science content to be addressed by thepfield tri
experience. The field trips were then designed by site staff to inttlede preferences,
which were usually predicated by the school’s science curriculum. Becaus®hthay
field trips originated in local schools, Ms. Freeman had become very fawmitiathe

school curricula and developed different field trips to match science tauossaed in

179



different grade levels. Ms. Freeman indicated that the teacher’s “btoytime field trip
was crucial to the success of the trip.
ED: When | look at my style of doing EE, | learned long ago that if you
don’t have the teacher’s buy-in, it is not going to be a successful trip no
matter what. (Interview, October 17, 2007)
She indicated that in her experience, just using good teaching strategiestwa
enough to ensure a field trip’s successful outcome for students.

Roles as site educator, scientist and naturalisis. Freeman played three

different roles in her work that contributed to the quality of the field trips.né&s$eiad

educator at the site, she designed, implemented, evaluated, and promoted educational

activities at the site. For this field trip, her understanding of the student popuwiaison

based on prior field trips from the same school. She stated that the fielditrifpeact

were chosen to enable the students to experience the site, with less empb@asisrdan
ED: Just playing outside has nothing to do with studying the trees. So
where does (the site) fit? | think we fit kind of in the middle. Overcoming
some of the hurdles of being outside, but focusing on the science that we
know. | think so. And then what happens, it is age and group appropriate,
and with something like an urban school, you know that you are dealing
with kids where the content is not as important as the experience.
(Interview, October 17, 2007)

This reference to urban schools stems from her belief that students from urban

areas have less extensive experience playing, exploring, and learningral na

outdoor environments than students who live in suburban and rural environments.
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As a scientist, she had worked on different research projects at the siteindesig
research protocols, collecting data, and training program assistantseavaml giteers to
collect data. Marbled salamanders were the focus of one of her researcts pFaetiis
project, salamander movements on the site during the fall were being tracket tber
classroom session before the field trip, she referenced her work on this prejitt
time when she showed recently trapped salamanders with the class. Then ddiehd) the
trip, when students were standing in the vicinity of the vernal pool where the sdkEnmna
laid their eggs, she mentioned the research project to the students again.

ED: Now, do you remember in the classroom, | brought the marbled

salamanders?

ST: Yes!

ED: This is where we find them...oh.... Let’s get everybody back in the

circle with feet frozen like trees. This is where the marbled salansnde

on the rainy nights come otndwhere they are going to be laying their

eggs and some of you saw the post that says that BBC camera position?

BBC is a film company that makes movies about nature...and they are

coming out here to make a film about marbled salamanders. So that is

where the camera sits. (Field trip, October 4, 2006)

As a naturalist, she was very familiar with the plants and animals that coséeibén the
various habitats and shared many details about them with the students throughout the
field trip.

Educational goals for the field trip. Ms. Freeman’s dedication to developing

interesting, age appropriate and meaningful experiences for partscghairg field trips
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was supported by her knowledge of ES and by her pedagogical content knowledge
developed over many years of conducting field trips. In addition to leading fyedd tri
she went into the schools and gave presentations the week before field trips to prepare
students for their experiences at the site. These sessions in the schools smivadaes
organizers that prepare the students on multiple levels. Discussion points included wha
students should bring, wear, what they would be doing, what they could expect to see,
and when they would eat.

Ms. Freeman’s understanding of working with students at different graeis |
was evident in her discussion points about moving from kindergarten and first grdde leve
classes up. Working with students to develop their scientific vocabulary was also
important to her.

ED: Where is the science? Like the scientific method, and you do your

background research, develop a hypothesis, you design a study, gather

your data, etc? If you consider that process, how | look at a trip like this

one is that it is the first step. Let’s just gain some background information.

If | was doing a kindergarten or first grade class, it is just being out there

and gathering experiences. A little bit later on they can start making some

hypotheses about what is going to happen to the trees for example. Just the

process of making observations. Or the nature study just documenting

what is out there. And sort of using vocabulary related to the subjects that

we are doing to put a little more factual information in there. So that you

get away from vernacular, even though | tend not to give them a name

right away. There really are words to describe something. And the only
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way to get to the words is to make observations. (Interview, October, 17,

2007)
This excerpt is a good summary of Ms. Freeman’s thoughts on her own educational
approach to the field trip. She displayed sensitivity to developmental stagles made
educational decisions for the field trip. She also displayed her interesthimgpacience
through the process of making observations in nature and the use of scientific wycabula

Ms. Freeman indicated that she was interested in new developmentsiae scie
education and made changes in the field trip based on those developments. She
mentioned that publications of the National Science Teacher’s Association [META
been particularly applicable to development of meaningful activities during rije$d t
She said that she reads mostly scientific journals, and that some educationipablicat
are not as easily applied to the study of nature and development of field trips.

ED: The only one is through the National Science Teacher’s Association.

Of all the stuff that | read, they are the most interesting and have lessons

that relate a little bit more to the outdoor setting. And it is because NSTA

has a philosophy that is fairly easy to translate to the outdoors. (Interview,

October 17, 2007)
The site educator thus indicated that she continues to explore science education
literature, with the outdoor context in mind.

Student management techniguedvs. Freeman had several favorite

management techniques that she used consistently throughout the field trip when she
needed the students’ attention. One of these techniques involved asking the students to do

five things.

183



ED: Okay, now | am going to ask for “Five”. You have to imagine that
you are sitting down...What does it mean when we do “Five”? Your feet
should be still...So what we are going to do hands and feet to yourselves.
Also look at who is talking. Listen to who is talking. And don’t be talking.
Those are the five..Your ears are listening, your eyes are looking and your
hands and feet are still...(loud bird calls in the background).
ST: | want to go to the wetlands.
ED: Ok, I am going to ask for “Five”...you guys have already found some
cool things and we haven’t even gotten away from the building! (Field
trip, October 4, 2006)
This strategy was not only a management tool in that students’ attentiotsavas a
redirected to their senses. As Ms. Freeman asked them to be quiet and use #®ir sens
she helped students to focus their attention on the environment.

Field trip evaluations. Field trips at the site had been evaluated by site staff for

the purpose of determining if any improvements were needed. Ms. Freemametent
that an evaluation of the field trips had been implemented several yeans S8arvey
data were gathered from field trip participants, both teachers and studehéy; esttthe
site. As a result of this evaluation, the staff had decided to use differamdérgy
during the field trips. They also decidedalavaysdo the boardwalk hike at the end of the
field trip.

Ed: We asked the students after the field trip: What did they like and what

did they learn? We got lots of great responses, but something they wished

they had done or seen was that almost all of them wanted to see animals
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and wanted to take a hike. We also found that the boardwalk was always

their favorite thing. No matter what we did, there was something about it.

Instead of changing anything that we did, we decided to do the boardwalk

at the very end, because it is so spectacular that no matter what else, they

have a positive experience no matter what. And then we started making

sure that we called everything an animal. (Interview, October 17, 2007)

In this description of the evaluation response, it is clear that the sitevetafinterested

in participant responses and willing to make adjustments to the field trip based on those

responses.

Table 5.2. Site Educator Contributions to Field Trip Design

Organization and
management of the field
trip

Roles as site educator,
scientist and naturalist

Educational goals for the
field trips

Preliminary

communications with the
teacher to plan the field trig
Choice of habitats visited
and the order in which they
are visited

Educator: Designs,
implements, evaluates,
;promotes educational
activities at the site

Interacted with teachers ar
participants to develop age
appropriate, interesting,

meaningful experiences for

participants

d

Choice of student activitieg
during the field trip

Scientist: Designs,
implements, supports
scientific research at the si

Used prior knowledge and
experience to develop goa

téfor field trips, while
exploring current literature
for new ideas

Use of behavior
management techniques fq
the safety of the participan
and the animals at the site

Naturalist: extensive
rknowledge of plants and
[sanimals supports

educational and scientific

explorations at the site

Employed results of
informal critical analysis
and formal evaluations to
make changes and improv
field trip experiences for

[1°)

participants over time
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Contributions to Continuity and Development of Curiosity

Within the site educator’s actions and philosophy there are many examples of he
efforts to provide continuity and develop curiosity in the students as advocated by
Dewey. She collaborated with the teacher, made connections to the school curriculum,
reminded students of prior experiences, and provided repetition of vocabulary to instill
curiosity about the subject matter.

Collaborating with the teacher. The site educator’s intention to provide

continuity and encourage students’ curiosity was evident in her preliminary
communications with teachers. She worked closely with them to design fieldririps
subject matter of interest to the teachers. She also made pre-trip visg<kassrooms
to orient students to the site and to what they would be doing during the field trip. In
order to ensure that field trips would be a positive experience, Ms. Freeneahtlsdt
reinforcing the teacher’s intentions would ensure that the trip would be mearorgful
students.

ED: ....It involves knowing what the teacher is doing. You are reinforcing

what the teacher is doing, so that it all builds toward something bigger.

(Interview, October 17, 2007)
Ms. Freeman mentioned that most of the teachers worked well with their sttalents
make connections between science in the classroom and science content redated to t
field trip. She shared one example where students had talked about how “wetlands are
sponges” in class and then came to the site and saw a real wetland.

Making connections to school curricula As noted above under educational

goals, Ms. Freeman was aware of and tried to make connections to the school science
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curricula the students were likely to be studying at different gradksle$he was able,
for example, to connect to Ms. Miller’s students’ classroom work during the boardwalk
discussion, when she asked the students if they were studying the solar systeen and t
moon.

ED:.......... It floods two times a day causing tides. Are you learning about

the solar system and things like that? Well, the moon makes the tides. We

are at low tide here. (Field trip, October 4, 2006)
This comment was based in her knowledge of the school curriculum and was designed to
assist students in making connections with classroom science.

Prior experiences In the following excerpt, Ms. Freeman references prior

activities by reminding the students about the salamanders that she had broulet int
classroom before the field trip.

ED: | need everyone in a small circle and give me “Five.”

ED: Now... Do you remember in the classroom | brought the marbled

salamander?

Students: Yes!

ED: This is where the marbled salamanders come out on the rainy nights

in SeptemberAndwhere they are going to be laying their eggs. (Field trip,

October 4, 2006)
The area where salamanders had been found was in the forest, in the vicihéygef a
vernal pool. During the fall field trip, the pool was dry and covered with leaves. The
only sign of the pool was an area of fencing that was used to trap salamanders moving

toward the area where they commonly laid their eggs.
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Repetition of terminology. Ms. Freeman quite frequently used scientific

vocabulary and repeated particular words throughout the day as she madatioinser

The word and concept eamouflagevere introduced repeatedly throughout the
classroom introductory session and during the field trip. One example of the use of the
term by Ms. Freeman follows.

ST: Oh look! Another tree frog!

ED: Look at how well camouflaged it is! (Field trip, October 4, 2006)

In response to the students’ question during the opening segment about whether or
not they would be seeing snakes during the field trip, Ms. Freeman introduced the
concept of camouflage.

ED: Animals that are nocturnal and that sleep at night are foxes, deer,

rabbits, and beaver. Those are out during the night. We won’t see those

today, but the animals that are out during the day we will be able to see:

birds, snakes, and spiders and sometimes frogs, sometimes toads. If we are

lucky snakes will be out. But will we see them? The question is will we

see them? Will you look for them? We will have to work really hard at it.

(Field trip, October 4, 2006)

These comments set the stage for the day with a challenge about seeingthainaaés
well camouflaged, so well camouflaged that they might be difficult to see.

Active and Passive Elements of an Educative Experience

The site educator was very conscious of the importance of actively endaging t

students in thinking about what they were doing and seeing. Ms. Freeman consistently
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modeled the processes of noticing and describing interesting aspectsrofitbereent.
During the interview after the field trip, she stated:

ED: One of the things that I try to do with the bug collecting is a process.

When they all want to know what something is or whenever they give me

something, | always say something ttascribegt. Like, look at the

antenna on this one. Or look at the color of this one and the shape of that

one. Kids do know what they are looking at in terms of a beetle, spider,

etc. After awhile | like it when the kid comes up to me and instead of
saying “Is this an ant?”, they come over and say look it is a yellow striped
one. They always want to know what something is, but they soon learn
that | describe them before | tell them what it is. (Interview, OctthBer

2007).

Ms. Freeman also discussed characteristics of an experience simiweéy'D
idea that there is an active and a more passive element of an educative expdrienc
can influence a person’s thinking in the long term (Dewey, 1916/2007). She stated:

ED: ...and that is where you get to.... You have to have kids have general

experiences and later on they will put them to use.

You know, all you can do is give them the experiences and just trust that

when they are in their twenties... They will be making the decisions that

you were hoping they would make.

Sometimes that is what my general philosophy is. Even if they are not

necessarily getting all of the information, it's the fact that we miag

them something that later on they will be able to base their decision on
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because they had that experience. So you make sure that the trip is
positive.(Interview, October 17, 2007)
In addition to the educational goals for the field trip, Ms. Freeman also placatymior
the positive nature of the experience for the students and the potential futci® affe
their decisions.

Contributions to the Interactive Nature of the Experience

Ms. Freeman modeled how to use the senses to make observations about plants
and animals for the field trip participants throughout the field trip. This muagelas the
result of her decision to enable students to hear and see how a scientist would make
observations in the outdoors. She particularly chose to make descriptive comragents fir
and then to name or identify the plant or animal. In addition, the investigatieeo$tyle
field trip activities contributed to many opportunities for the students donfiany
different things and animals and then to hear many descriptions.

Ms. Freeman also made reference to environmental science concepts and/or
particular words involved in the study of nature throughout the field trip. In addition, she
demonstrated how to take care of plants and animals and shared her environmental
education content knowledge in many ways. Descriptions of these categories of Ms.
Freeman’s interactions with students, and the environment, the quality of hersexpert
and the frequency of these contributions are summarized in a table (See Table 5.3)

Modeling use of the sense#/s. Freeman modeled making observations using a

variety of senses including sight, touch and sound. In the following excerpt, she
combinedisteningto the sound of the bird with the idea that it was so well camouflaged

that it was difficult tosee.
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ED: | see it (the bird) all the way over there. (Points in the direction of a
loud bird call). It is well camouflaged, isn't it? (More bird sounds. A
student imitates the bird sound.)
ST: (Student makes a sound: rrrrrr rrrrrrr) | can imitate a bird call.
ED: ...and hear this one. It is saying teakettle, teakettle, teakettle.
teakettle....(Field trip, October 4, 2006)
In this interaction, the student took the initiative to imitate the bird callireerdMs.
Freeman modeled a common technique for birders in which a bird call is ednalat
word sounds.

Modeling use of descriptive wordsThe practice of making observations of

animals and plants at the site using descriptive words was a purposedgjysttasen by
Ms. Freeman for field trips. She was very responsive to student findings and heddsanim
so that students would have the opportunity to look very closely at them. The following
excerpts were chosen as examples of the variety of descriptive wdrdetbaised
throughout the field trip.

ST: What is this?

ED: Oh awesome! It is an awesome bug or something. Look at how really

fat it is and really muscular...(Field trip, October 4, 2006)
Although some of the words were common vocabulary words, students may not have
heard them used to describe animals and plants before. In the next exampleglhsnFr
compared animal tracks to dog footprints and human hands, modeling another common

practice used by naturalists in identification processes.
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ED: And sometimes when you look in the mud you might see animal
tracks and an otter’s tracks are kind of round and look like a dog’s
footprints...but there are also footprints that look like a person’s hand and
that is probably the raccoon..... there are footprints of the otter. (Field trip,
October 4, 2006)
With these comments, Ms. Freeman drew the students’ attention to areas sf intére
muddy areas next to the boardwalk. In the next example, Ms. Freeman focused on the
colors and patterns of insects, with a fine degree of attention to detsel striictures and
colors.
ED: Look at how long and skinny the abdomen is!...With three tails... a
girl...with three tails.
ST: a grasshopper.
ED: Look at that one with a white stripe down the back......
ED: Look at this there is a really interesting dark insect hiding on this
goldenrod. (Field trip, October 4, 2006)
Ms. Freeman thus modeled making observations clearly and repeatedly throughout the
field trip.

Referencing prior observations Ms. Freeman also contributed to the continuity

of the field trip by referencing prior observations, asking students to rememniges t
they had seen earlier during the field trip. For example, in the next ekoenpthe end
of the boardwalk, she reminded students of the very first green tree frogatthegen in

the grassy area outside of the education center.
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ED: Oh, look right there on that cattail. Yep, another little green tree frog.
Remember we saw the green tree frog earlier? (Field trip, October 4,
2006)
Again, these actions provide examples of her support of student construction of
knowledge by stimulating connections with prior experiences. The exampléaiss s
the site educator’s interest in keeping the students actively thinking raedieering
what they were seeing and doing.

Taking precautions for students and for the site inhabitantsThe field trip

process involved thoughtful preparation on the part of the site educators to ensure the
safety of the field trip participants and the plants and animals at the sitErddsan

made cautionary comments throughout the day to ensure student awareness and
avoidance of potential hazards in the outdoor environment.

ED: We actually can touch a lot of things...but first you need to know

what poison ivy looks like. Most people are allergic to poison ivy and itch,

so we’ll make sure that you know what it looks like. (Field trip, October 4,

2006)

Because students were encouraged to touch things as they explored the envitbement
cautionary comments were necessary and also educational.

In addition to protecting students from potential problems, Ms. Freeman also
talked about protection of the plants and animals at the site repeatedly, begithitigewi
pre-trip session. She emphasized that the plants and animals would be lefitat the s
during that session. These ideas were then reinforced during the opening segheent of

field trip.
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ED: Remember, we are not a zoo. So we are going to have to, if you see

any animals, we probably won’t be picking up most of the animals. Ms.

Diane and | are going to give you a special opportunity to touch some of

the animals. And of course we are not going to hurt any of the animals, are

we? Even spider and ants or mosquitoes, worms.....(Field trip, October 4,

2006)
Students paid attention to these comments and respected the request to takearaie of pl
and animals at the site.

Interacting with the environment and with each other Ms. Freeman shared

her depth of knowledge about the site, the habitats and plants and animals via her on-
going discussion points throughout the field trip. This depth of knowledge had been
acquired over her years’ experience at the site as an educator,lresaactnaturalist.
In the following excerpt from the post-trip interview, she mentioned how shedlitie
bird calls all the time.

ED: | hear them all and people are always amazed that | can hear them

over the kids ‘cause that is how | bird by ear and that is how | identify

things whenever | hear them. It is part of my general way of being out

there. (Interview, October 17, 2007)
This is one example of her expertise as a naturalist and her own description of how she
interacts with the outdoor environment.

She also paid a lot of attention to students throughout the field trip, and made sure

that interactions were possible during the boardwalk. Because the boardwatk was s
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narrow, Ms. Freeman gave specific instructions for how the group should intérac
each other while making observations from the boardwalk.

ED: We are going to be walking on this boardwalk. You can see it is very

skinny and | don’t want you to fall off. You will not pass anybody and

please do not step off the boardwalk. So if we see something interesting

up here, how will we let everyone in the back see it? We will quietly

move past and let the person behind us know what to look for. So

remember as you walk, do not step off the boardwalk... (Sound of crickets

pretty loud... sounds of students walking on the boardwalk...) (Field trip,

October 4, 2006)
Not only were students able to show each other what had been found, but they also had
the opportunity and increased responsibility to make sure that everyone saw the plant
and animals of interest. The following excerpt provides two examples of sbéring
information from person to person on the boardwalk during the field trip as an otter hole
and frog are observed.

ST: Look at the hole. (very loud clicking critter sound)...

ED: | see the hole. We think this is where the otter lives. Some people

have seen the otter around here. Look at the hole here. The otter goes

swimming in the water here. And sometimes when you look in the mud

you might see animal tracks and an otter’s tracks are kind of round and

look like a dog’s footprints...but there are also footprints that look like a

person’s hand and that is probably the raccoon..... there are footprints of

the otter. (Everyone is walking slowly.)
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CH: Otter hole...
ST: That is supposed to be an otter hole............
ST: An otter comes out of there. (airplane sound overhead pretty loud.)...
ST: (talking together a little louder as plane gets louder.)
ST: Oh, look a frog!
ED: Oh, look right there on that cattail. Yep, another little green tree frog
Remember we saw the green tree frog earlier?
CH: (pointing) On the top..
ST: Look at the frog.....(Field trip, October 4, 2006)
As a result of passing the information along to each other, students supported each other
and took the responsibility of sharing information very seriously. A sense aohgpity

was fostered as individuals shared information and shared their excitemenhddime .t

196



Table 5.3. Quality and Frequency of Ms. Freeman’s Interactions with Stuates

Interactions with Students

Quality

Frequency

Modeling using the senses

As the field trip hike
progressed from habitat to
habitat, commented on
plants, animals, etc.

Throughout the field trip

Modeling using descriptive
words

Comments about found
items were descriptive
words based on the senso
characteristics

Throughout the field trip

y

Making connective
comments

Mentioned prior
observations, directions an
situations

Periodically during the field
drip

Making supportive

Positive remarks about

Frequently during student

comments student findings; gave clear activities
instructions to support
student work during the
field trip
Modeling and Described plant and animal Before discussions about

demonstrating how to take
care of plants and animals

characteristics in terms of
their needs during human
contact

plants and animals and
before the field trip

D

Sharing content knowledge

Camouflage, nocturnal
animals, what is a wetland

Related to expectations
? about which animals would
be seen during the field trig
and why they might not be
seen

Questioning

Asked students questions
that: stimulated thinking
about content (what do yot
think about ?, why
does this happen?),
descriptions (Is it soft?,
Does it smell like?), proces
skills (looking, hearing,
finding), remembering (the
marbled salamanders, the
hickory nut)

Periodically during each
segment of the field trip an
| presentations

o

Contributions to Subject Matter Connections

Ms. Freeman’s expertise in environmental science facilitated devehb e

field trip that incorporated this subject. For example, she made connectionst@scie
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content knowledge, such as the concept of camouflage and information about plants and
animals at the site, as well as to processes of science such as refoddigg, using

tools, and describing and identifying findings. Because the habitats atetipecsitded

rich diversity of plant and animal species to explore, the opportunities to make
connections with the subject matter encompassed a wide range of actindties a
discussions.

During the interview after the field trip, we discussed her understanding of the
fourth grade curriculum at the school and different ways to make connectioeebet
the curriculum and the field trip.

ED: With (this school) it kind of works okay that they were studying what

makes things living and nonliving. That is why we do it slightly

differently. How do we teach cells? We can’t, so | will just give them a

meaningful watershed experience. That is to get them out there and not

worry about content. Get them to touch things. (Interview, October 17,

2007)

We talked about different approaches, and she mentioned that in the second grade
curriculum in the same county (and school) sometimes it was easier to maketioosne
with the social science curriculum.

ED: In second grade they studied communities and geography in the social

studies text. | think there are different ways it should be connected with

science. (Interview, October 17, 2007)

Recording what is found Ms. Freeman gave instructions about what the students

and the chaperones should do during activities throughout the field trip. In the following
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example from the beginning of the field trip, she mentioned that she liked to gather
groups into circles for discussions, and described her vision for the job of recording that
the chaperones were asked to do.

ED: | am just going to tell you some of the equipment that we have.

You'll soon find that | really like circles and we are going to include our

grown ups...We should just get into a circle. And one of the things is that

we want to record. And we have a couple of options. | am going to give

your chaperones a job of recording your observations on a clip board.

Now we will split up the group into two small groups, each working with

one recorder...(Field trip, October 4, 2006)

Periodically throughout the field trip, the chaperones recorded descriptions ded/
names of plants and animals on the record sheet, effectively providing a record of wha
the students found throughout the day.

Using tools For many of the field trip activities, students used simple tools that
were chosen to assist their investigations of the environment. The firstlistoilsuted to
the students were little magnifying glasses for finding things in tresgtawn area
outside of the education center. Ms. Freeman modeled using the magnifiers and then
assisted students with their first efforts at using them.

ED: So what do you use magnifiers for?

ST: I couldn’t see it and now it is bigger!

ED: Right! It is used to make things bigger. Now | want everyone to bend

down and to look at small things and look at it with your eye and then look
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at it with the magnifier. Look right by you. Look at a water drop. (Field

trip, October 4, 2006)

The next tools that were given to students were little plastic boxes withdids t
magnified what was in the box. Students were again asked to come into a circlenand the
were given the “rules” for using the boxes.

ED: | need everyone to come back into a circle here, and | need to give

you equipment. (fairly loud cricket sounds in the background.. multiple

crickets.)

TE: Come into the circle.

ED: You are going to get to use these boxes, but | need to give rules for

these boxes. These are for small animals. You are going to be able to

catch some animals with these. You are not going to be jumping and
running, you will be moving slowly. And when you put the lids on, put it

on slowly so you don’t catch the animals’ legs in the box. If you don’t

want to catch animals, that is okay. When you get back to school you can

write in your journal about what you saw today to tell your principal about

the field trip. So | am going to give each one of you...after you look at
insects that you find, share them with a couple of people. They will then
have to be released in a safe place. Is the middle here where everyone is
walking going to be a safe place?

Students together: Noooo! (Field trip, October 4, 2006)

The idea that students would catch insects, look at them and share what they had found

with others was described by Ms. Freeman at the start of this segmentielictepf
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She simultaneously asked students to be careful of their insects and to writdaibout t
experiences in a journal, both suggestions to extend student learning and possibilitie

During the soil exploration, students used spoons to dig up some soil and then to
describe the soil, using their senses. Ms. Freeman introduced the soil explorati
referencing the development of lists of descriptive words.

ED: Now (addressing teacher and chaperone): In your sheets, do you have

something written about the plants and animals? How about the water and

the soil?

TE and CH: No.

ED: | am going to give you a piece of equipment, and | want you to find

something to write about the water and the soil. Okay, you can work in

partners. | am going to give the equipment to your teacher and chaperone.

Please work carefully. (Digging in her bag.) These are our soil spoons. |

want you to dig in the soil, but | want you to come up with four different

things about the soil, not about the insects but about the solil itself. You

might want to talk about how it feels, how it smells, or talk about the

color. (Field trip, October 4, 2006)
Students were initially reluctant to dig in the soil and seemed unsure of words tbedescr
it. It took a few minutes of coaxing by the chaperones and site educator for theneto com
up with descriptions of the soil.

Describing and identifying findings. Ms. Freeman made a point of listing the

words,ooh nasty andgross which she did not want students to use during the field trip.

Instead, Ms. Freeman suggested to the students that they should make observations of
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plants and animals and use descriptive wordstéikeround flat, cold, hot, sticky,
brown, etc. Early in the field trip activities Ms. Freeman described the procesmuofgia
the things that would be found during the field trip:

ED: Now, when you find things, are you going to know what it is called?

If you don't, it is okay if you don’t remember the name. Use words to

describe it, the colors and shapes. Don’t worry about calling it by name.

(Field trip, October 4, 2006)
In addition to asking for descriptions of things found, Ms. Freeman indicated that naming
the plants and animals was not as important as making observations. In the following
excerpt, she modeled describing found animals. Her enthusiasm towards studksots
evident.

ED: ....oh cool! Look at how long and skinny the abdomen is! Awesome!

It has with three tails... a girl..with three tails.

ST: A grasshopper.

ED: Oh yeh, oh look at that one with a white stripe down the back..Cool!

Look at this! There is a really interesting dark insect hiding on this

goldenrod. (Lots of student chatter in the background and the insect

sounds are in the background...) (Field trip, October 4, 2006)
Ms. Freeman was very positive as she worked with students, and often edcaiate
andAwesomeivhen students showed her what they had found.

In the next two excerpts, Ms. Freeman’s knowledge of the environment is evident
in her responses to students as she makes descriptive comments, and shares more

information about a disturbed area with students.
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ST:...a snake hole.

ED: Snakes don't dig holes. Snakes might live in a hole. This one is

shallow. This is actually where an animal was digging and | don’t see any

signs of it but often you see their tracks around the hole. This is where
squirrels were digging. Probably there was a nut buried here. Sometimes

you find the shells around. | don’t see any today. (Field trip, October 4,

2006)

In addition to facilitating discussions with students, Ms. Freeman'’s skill at
catching and holding amphibians or reptiles was evident periodically duringlihérifp.
In the following transcript excerpt, she describes a toad as she holdsullgéoe
students to see.

ED: There is somebody here. A toad. You can see its throat moving when

it breathes. Did you hear it make the little chirpy noise? You have to be

quiet. I am going to let him go.

ST: Bye...(Field trip, October 4, 2006)

As previously noted, Ms. Freeman made sure to model behavior with the animals that
supported their survival after encounters with humans.

Summary of the Site Educator’s Perspective

The lead site educator’s prior knowledge and experience working withrffeld t
participants over many years contributed to the development of a field tripakat w
embedded with Deweyan elements of an educative experience, including ¢gntinui
active and passive components, a focus on interactions with the environment and with

each other, and the importance of subject matter connections.
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Ms. Freeman’s comments throughout the field trip targeted student development
of observation skills, knowledge about the environment, and understanding of scientific
terminology. The design of the field trip supported student investigations of the
environment, resulting in more opportunities for them to use their senses in ingeract
with found items. Ms. Freeman also made periodic suggestions that enabled students to

make connections with their prior knowledge and school experiences in science.
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CHAPTER VI: DISCUSSION

The three different participant perspectives of the field trip wergaleo
development of an understanding of the students’ learning process related tal ttngpfiel
In Chapter V, | developed the viewpoints of the elementary school students, tHear teac
and the lead site educator for the field trip. Because the study was motiyatsd b
knowledge of and questions about the effect of informal educational programs on
learning, my perspective was also involved. In this chapter, | explore my owpoire
of the students’ meaning-making process from the classroom science l&ssagh the
field trip and including the interviews. In the process, | reflect on the ppamtits’
perspectives and the ways in which what the participants said and did affectéd what
thought about the learning process.

Crystallization of data as described by Richardson and St. Pierre (2005) involves
looking at the student experiences from different angles to create a dedpestanding
based on multiple participant perspectives. In developing my own perspective,htbroug
together elements of the perspectives of each of the participants eakgith of
understanding of the actuality and possibilities of the educative process fatstude
involved in the field trip. Because perspectives in this study were developednis of
the Deweyan characteristics of an educative experience, the followmgssion also
centers on those characteristics.

There were multiple actors with different but congruent goals related tizlthe f
trip. From the site volunteer group’s decision to enable urban students to particgate
field trip at the site, to the school and teacher’s decision to accept and pariicithe

field trip, to the site educators’ ongoing development of effective field topayt
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decision to study the overall effect of the field trip, the perspectives emertped w
variation in actions taken. These variations all contributed to the students’ meaning
making process based on their field trip experience.

Active and Passive Aspects of Learning

| chose to begin development of each of the perspectives on the field trip
experience by taking a closer look at the active and passive elements el epfiand
the classroom. This choice was made deliberately because of the fundamenta
relationship between the actions experienced by the participants and th&ajpotent
educative quality of the experience. Dewey (1916/2007) speaks to this relationship in
Democracy and Educatidoy stating that: “We do something to the thing and then it
does something to us in return: such is the peculiar combination. The connection between
these two phases of experience measures the fruitfulness or value of tihenergefp.
117)

In the two contexts of the classroom and the field trip, the active and passive
elements differed and are described in summary here. Although the contextsdnvolve
students in qualitatively different active elements, the consequencesactithiges
resulted in quiet moments that represent the learning process describeddyy Dew
(1916/2007) as: “When an activity is continued into the undergoing of consequences,
when the change made by action is reflected back into a change made in wetHaxm
is loaded with significance. We learn something.” (p. 117)

In the classroom.ln the classroom science lessons, the teacher initiated

discussions with questions, or asked the students to think about the topic and ask

questions. Ms. Miller used a variety of support materials for the lessons thecena
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students to participate and access information in different ways. Most ahehevisual

and kinesthetic activities supported more text-based activities. For examplerojected
maps on the overhead projector, had students portray the earth’s movement around the
sun in a kinesthetic model, and involved students in an interactive word sort. Textbooks
were accessed periodically and students were asked to read aloud and to Iqukicg gra

in the textbook. Although the classroom was quite noisy at times, the students tended to
get very quiet when they were thinking about their work and answering worksheet
guestions.

During the field trip. The field trip experience provided a mixture of active and

passive elements. The active experiences involved walking for over two hours through
multiple different outdoor natural settings, investigating the environmarg dgferent
tools, making and listening to others’ observations and participating in conversations
small groups about plants and animals. During the field trip there were mangmtsom
when students were “undergoing” the effect of the outdoorsuch. as when they
listened to bird sounds.....the moments when they saw a beetle that they had not seen
before...... when they wondered if they would see a snake.....or decided that the puffball
mushroom was very different and interesting to look at....... or thought about the field
trip during recess after the field trip.
Continuity

Continuity across experiences plays a key role in defining an educative
experience versus a mis-educative experience. An educative exper@idegpforward
impetus into the subject matter (Dewey, 1938/1997). Dewey states furthenghheit

responsibility of educators to: “be aware of the general principle of thenghaipactual

207



experience by environing conditions” and that they also “recognize in the concegte wh
surroundings are conducive to having experiences that lead to growth” (Dewey,
1938/1997, p. 40). As the viewpoints of the classroom teacher and the site educator
became more apparent to me, it was clear that both supported development of
experiences that would lead to growth for their students, but in very different ways

In the classroom In the science lessons that | observed, the classroom teacher

did not make references to the field trip and the study of the environment. Dwing ea
science lesson, Ms. Miller concentrated on a series of science topics in thepzaazingy
guide and designated for study during the first three months of school thathyear. T
subjects listed for the fall were: teelar systemthe study otells, andliving and
nonliving thinggTeacher interview, September 13, 2006). During the lessons that |
observed, the teacher addressed each science topic as a discrete togpadsrat, and
did not make connections between topics.

Although Ms. Miller had indicated in the first interview that she would try to
connect with the subject matter of the field trip, she did not make any expieitgd
content connections with the field trip during the lessons that | observed. In addition the
students indicated during the interviews that they had only discussed the field thp brie
the day after they returned to class.

As | experienced the classroom observations before and after the fieldsaw
no explicit connections being made to the study of the environment, or environmental
science. As a result of this experience, | began to think about the whole learnegsproc
in a different way, beginning with an exploration of the teacher’s perspective.

Connections with the subject matter were important to me because of my passionat

208



interest in the environment and because of my own experience developing educational
programs outside of formal education systems. In my experience developingnwogra
for use in formal school systems, contact with the teachers had been fleetisig Bble
| was experiencing a reality check on the ways in which teachers thinkstbdwihg the
environment and/or making connections with environmental studies during field trips.

Several studies of field trips reviewed earlier differentiated betwewice and
expert teachers’ approaches to field trips (Schneider, 2003; Tal, 2001). Recognition of the
difference between novice and expert teachers also is found in science tétarainge.
Barnett and Hodson’s (2001) analytical point that expert teachers are hatpgresl to
make connections across topics also was relevant to my discovery of lack of ioorsnect
in the classroom and spoke to the fact that the teacher in this study was just gdggnnin
second full year as a teacher.

Keeping this in mind, | revisited Kisiel's (2003) study of teacher motivation
that study, most teachers said that they would make connections to the suliggctonnat
Kisiel found a wide range in what the teachers meant when they said they would make
connections with the subject matter. Ms. Miller’s intention of making connections and
implementation of that intention was consistent with a more general connectignecat s
matter that was explicated in Kisiel's study. In my estimation, the canonegas so
general that, in practice, the field trip became another science topic. djeet i
environmental science as presented during the field trip thus resembletktioe $opics
in the county pacing guide.

However, even though Ms. Miller did not make science content connections with

the field trip, I think that students benefited from Ms. Miller’'s teachiglgsBhe created
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continuity in the classroom through her improvisational style, using differactitey
strategies chosen to engage student interest. The students were alsoddflueMs.
Miller's enthusiasm and willingness to participate during the field Tilfgs enthusiasm
was evident when | first met her during the Fall, 2005 field trip to the saene si

Several of the science lessons designed by Ms. Miller illustrated her
developmental process as she borrowed from past experiences and knowlegdfatg te
strategies to develop lesson plans that would effectively engage her stndeatsing.
According to Barnett and Hodson (2001) this transfer of pedagogies is part of the
developmental process for teachers as they become more experienced amdmove f
being novice to expert teachers. Ms. Miller's improvisational style of develtgssgn
plans quickly in response to what was happening in the classroom are similandtt Bar
and Hodson’s (2001) descriptions of teachelsra®leur or improvisers.

For example, Ms. Miller described trying new things on the spur of the moment in
response to her students needs (Teacher interview, December 6, 2006). During two
science lessons, observations five and six, Ms. Miller implemented teadlaiteg)ists
that she had designed specifically to engage her students differently in sTieese
strategies were not completely inquiry-based, but did engage studentsaantiotey
other than with the teacher as the expert. Ms. Miller also used questioategiss in
the classroom to encourage students to talk about their own ideas in spontaneous ways,
and created a psychological comfort level that was transferable to thetaritee field
trip.

During the field trip. From my perspective, continuity within the field trip was

developed by the site educator’s intentional repetition of particular pedalgogica
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strategies. These strategies involved the use of similar investigativatiedal activities,
repeated use of terminology important to developing an understanding of plants, animals,
and their characteristics in the environment, and persistent development oétice sc
process skill of making observations through modeling and repetition of terminology.
The pre-trip orientation meeting with the students functioned as an introductiorsitethe
educators, who then introduced the students to what they would be doing and what they
should bring to the field trip the next week. The salamanders functionedimasilast for
student curiosity about their future experiences during the field trip.

Ms. Freeman deliberately and explicitly provided students with muglplie
building opportunities, which contributed to the continuity of interactions within the
overall field trip experience. The multiple processes of investigatinghithebpament,
finding things, and hearing interesting information about what was found contributed to
development of the students’ curiosity as suggested by Dewey (1938/1997).

All perspectives: On camouflage and snakedt was only after | worked

through the observation and interview data from all of the participants that a high
frequency of mention of camouflage and snakes became evident as a pattedata.the
This high frequency contributed to the continuity within the field trip and supported the
students’ meaning-making process.

In Appendix E, | have compiled the data from all observations and interviews
related to camouflage and snakes into a narrative description. The studenthed tea
actions and perspectives on this theme are included in the narrative as exa@mple
different ways in which students were engaged in investigating the emarrand

developed curiosity about camouflage and snakes.
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All of the participants were actively involved with camouflage and snakes in
some way during the field trip experience. Ms. Freeman played a leaderstap shie
repeatedly used the terramouflagen reference to finding animals, particularly snakes,
during the field trip.

During the student interviewsamouflageand snakes played prominent roles in
the students’ discussions about the field trip. Evidence that the students had listened and
understood the discussions and meaning of the word emerged during the student
interviews as they talked about their experiences during the field tripmijguetance of
a reflective process after a field trip experience was cldrifiging the interviews due to
particular moments when students made connections with their prior knowledge.

During the interview of the second group of four students, the word camouflage
was mentioned right away. We proceeded to spell the word out on the board at the
beginning of the interview. | assisted in the spelling at this point. At the end of the
interview, Lynda took the initiative and wrote camouflage again on the board, sftelling
correctly without assistance. This was evidence of her persistence hridvabof
interest in the discussion about the field trip.

The twosnake findersilso had participated in that interview and decided to draw
a picture of the field trip together. They drew a picture of two snakes cudeddsa
tree, just as we had seen them during the field trip. As the drawing procgessped,
the students debated the color and shape of their snakes in the picture. When Ade openly
disagreed with the other student’s color choicpe#ch the other student, Niles gave in
and gradually changed the color to grey. When | asked Niles why he wanted to ase thos

colors, the student replied that it wasaaal snake, providing evidence that during his
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thought process he had accessed prior knowledge or experience of snakes, even though
he knew that the snake was not a coral snake. In relating the current exptrianc

older one, the student was able to articulate the facts and ideas, part of a process of
“opening new fields which make new demands upon existing powers of observation and
of intelligent use of memory” (Dewey, 1938/1997, p. 75).

There was a range of activities and thought processes related to camaudlage a
snakes for the students, their teacher, Ms. Miller, and the site educator, &sakrd he
frequency of mention provides evidence of the continuous character of the field trip
These experiences affected students as they actively engaged in thigfielddsroom,
and interview experiences and contributed to their discussions about snakes and
camouflage.

Interactive Nature of the Classroom and Field Trip Experiences

In the two contexts of this study, the classroom and the field trip site, thegdhysi
environments were quite different. However, Dewey (1938/1997) suggéstpenience
and Educationthat the physical environment should not be considered alone: “The
environment, in other words, is whatever conditions interact with personal needss,desir
purposes, and capacities to create the experience which is had” (p. 44). Thus, rinere we
other conditions to consider beyond the environments of the classroom and the field trip.

In the classroom.The setting was a traditional classroom setting, without any

additional science-related tools, animals, plants, or projects sitting aroudtheThe
interactions in the classroom science lessons involved the teacher, the stadents, t
worksheets, maps, and the blackboard. The teaching strategies employed bylévis. Mil

varied from lesson to lesson, and often involved whole class discussions. One consistent
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element of the lessons was Ms. Miller’'s questioning strategy. She oftearaged
students to talk about their own ideas in spontaneous ways and asked both open and
close-ended questions. | think that her frequent questions created a psyeholmyiort
level for learning that was transferred to the context of the field trigddlition, students
were encouraged to talk together in-class, providing some scaffolding fonottess of
“thinking out loud” during the field trip (Chin, 2007). Evidence that students were
comfortable included the students’ willingness to participate and ask quesiiamg

their explorations.

Another consistent element of the interactions in the classroom was Mg Mille
concern and careful response to the emotional status her students. During\lesvsiter
she repeatedly discussed her observations of her students’ emotional we#sixemey
daily decisions that were based on how the students were doing on each day. This
concern played an important part of her classroom knowledge, which involved her
interest in and knowledge of her students (Barnett & Hodson, 2001). She was very
responsive to the emotional status of her students, in both the classroom and during the
field trip.

Ms. Miller recognized the constraints of the urban environment in which her
students lived. Her belief that the students in her class did not have background
knowledge in a more natural outdoor setting such as a woods or wetland area played a
role in her choice to participate in the field trip. This belief was corrobordted she
first talked with the students about the field trip, and they said that they eXpecke

bears and lions.
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During the field trip. The field trip was designed to ensure that students would

have ways to interact safely with animals and plants in each habitat thakfiiesed as

they hiked through the outdoors. Students were encouraged to explore the environment

in small groups, which encouraged conversations among the students and the chaperones.
These conversations were punctuated by directions and discussions with MsnkFreema
Students asked questions freely of both the chaperones and Ms. Freeman.

Sometimes students worked individually to find animals, and periodically they
worked together as they made observations about what they had found. The frequency of
interaction throughout the field trip probably varied by individual, but in general the
students were very responsive and interested in doing things and in interadting wit
others. They also were relatively responsive to the “rules” which Ms. areasked
them to follow throughout the field trip, for their own safety and for management of
group behavior.

Relationship between the context of learning and the sens@se use of the

senses had greater depth during the field trip experience, with students negporadi
wider range and variety of visual, auditory and tactile stimuli. Thesellstraried as the
landscape progressed through a variety of habitats and environments. Even ttiereduca
center had unusual visual and tactile opportunities.

Visual aspects.The teacher placed an emphasis on the sensory experiences of the

students during the field trip in describing her expectations that they should have hands
onexperiences and be given ample time to touch things. During one interview she
focused on visual aspects of the subject matter in the textbook and compared that to what

was actuallyseenduring the field trip. She said that if students wseingthe same
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things in the textbook and during the field trip, it would be easier for them to make
connections. This emphasis on visual perception is related to the way that textbooks used
in classrooms are designed for students to create concepts of the world thraabgh vis
representations that are out of context (Denzin, 1995). This type of learningst®nt

with seeing and hearing and touching animals where they live, which is what happened
during the field trip.

Tactile aspectsWhile analyzing the data and reflecting on the list of words

repeatedly banned by the site educator, | noticed that they were reactilgeswon as

ooh yuck andeeuwh These words are reactive words to something seen, touched or
smelled, such as amphibians and reptiles with wet, bumpy, gooey skin surfacete The si
educator had indicated that these types of words were fairly frequenttydtehe site in

the course of an entire field trip season. Site education staff also inditat@shother

motive for banning the words was that they wanted field trip participants to bagge t
more descriptive, less reactive, and more scientific words.

During many of the field trips that | had observed during the pilot study, there
were times when the banned words could be heard. During this study, one student
thoughtfully asked if anyone had used the words that day. | interpreted his question a
indication that he had been sensitized to their use. This is evidence that the ban on
particular words probably affected his thought process. But it also raises stieoé
what he learned from the ban. Based on the students’ extensive use of descriplsve wor
during their interviews, the exercise of the site educators’ modeling ¢haf descriptive
words and simultaneously providing a boundary for the use of reactive words seemed to

have been an effective strategy.
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The interactive nature of the boardwalk segment of the field trip from

different perspectives The walk on the wetlands boardwalk occurred at the end of the

field trip, lasted about thirty minutes, and included many stops to make animahand pl
related observations. During this part of the boardwalk, students looked, listened, and
touched plants and animals while participating in discussions about the plants and
animals.

Ms. Miller mentioned during the interviews that she thought her students had
seemed bored by the time they were walking on the boardwalk the prior year,tand tha
there was not enough hands-on quality work by that point in the field trip. | asked how
she had determined that the students were bored. She said that her conclusiondvas base
on their body language and extra chatter as they walked along. She wondezeal if t
should be moréands-onwork at one of the other habitats in place of the boardwalk.

These analytical thoughts are part of the teacher’s viewpoint abouwlth&ip
process for her students. Ms. Miller also indicated that the boardwalk expdnghc
been her least favorite. In addition to her concern that students were boredp she als
wondered if the site educator’s discussion points were at too “high a levellidenss to
understand. This comment is an example of her concern about her students’ meaning-
making process during the field trip.

However, in the very next sentence, Ms. Miller also recognized thatdbe tyee
frogs found at the end of the boardwalk were quite exciting for the students and for
herself.

TE: And like the boardwalk, no one listens to it...\We, umm the green tree

frogs were out like crazy that day and let me tell you that was one of the
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biggest highlights of the trip was touching the frogs! And they just wanted

to touch them....(Teacher interview, Octobef13
These comments about students being bored on the boardwalk contrasted with the fact
that during the student interviews, the students discussed many of the anuialints
found along the boardwalk enthusiastically and in great detail (Student interview
October 13, 17, and December 6, 2006). Even though stusdsmtsedbored to the
teacher, the evidence during the interviews suggested that they actually hactivegn a
involved in using their senses of sight and hearing on the boardwalk. They remembered
and made connections among many details of the plants and animals discussed and seen
during the boardwalk segment of the field trip.

Because the teacher repeatedly described her perception of student “Banedom
the boardwalk, and because students did not indicate in their interviews that they had
been bored, | began a long process of reflection about what really was happening on the
boardwalk. As a result of much thought about the situation, | realized that therteach
position in the line on the boardwalk may have played a role in her assertions that the
students were not interested in the boardwalk experience. Because sheheandtdf
the single file line of students and unable to interact with more than a few students
directly, she was more limited in her interactions with students than at intlesrduring
the field trip.

This lack of access to the students was quite different from prior interaetith
students during the field trip. All day she had moved among the students, and had
supported their learning process through encouragement and directions. As | thought

about her perspective, | realized that it was possible that Ms. Millkrésthat students
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were bored on the boardwalk really stemmed from the reduced amount of iateracti
between herself and her students on the boardwalk.

The predominance of the use of senses, especially sight, sound, and touet affect
the boardwalk experience for everyone. In addition, the experience on the boardsvalk wa
less dominated by activity and more dominated by passive elements in which the
participants were “undergoing” sensory inputs during the boardwalk hike. The-&lag|
line of participants and the abundance of different habitats and unusual plants and
animals along the boardwalk made the experience less interactive homags. The
guality of the boardwalk experience thus may also have affected prior fgeld tri
participants, who had ranked the boardwalk experience as thenteosstingpart of the
field trip.

Ms. Miller’s reflective thought process about the field trip included her ideas
about the need for more time for the students as they looked at particular ptants a
animals and morkands-oractivities, especially on the wetland boardwalk. Through
these comments, she was critically analyzing the entire expef@mnver students in
order to make it the best possible experience for her students. During theelastw, |
asked her if she might want to participate more actively in the planning pifoceke
next field trip. Her response was not immediate. After a reflective pslusendicated
that she might be able to work differently with the site educator on future trips, but woul
have to think about it. | interpreted the tentative quality of Ms. Miller’s respasse
reflection of her status as a beginning teacher unsure about the science content

knowledge related to the field trip. | also think that she appreciated the lepdard
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depth of knowledge about the site of the site educator during the field trip immstalict
process.

Subject Matter Connections

In general, | did not observe explicit subject matter connections between the
subjects addressed during science classes and the field trip. Theoexaegstthe session
taught by Ms. Freeman, the site educator, just before the field trip. Ms. M#@€ence
lessons were very focused on particular science topics during the lessdmbfeaved.
In addition it seemed as though the science topics were so different that itfiwak th
relate them to each other, let alone the field trip.

Ms. Miller had indicated that it would be difficult to coordinate with the seenc
curriculum in the county’s “pacing” guide for science. During the intervidarbehe
trip, she said that the subject areas closest to the field trip were eotsysia cell
biology. Her situation reflects the current status of removal of curricoturtrol from
teachers to more centralized control that is a frequent practice throughouitiad U
States (Barnett & Hodson, 2001).

Although Ms. Miller had indicated in the first interview that she would try to
connect with the subject matter of the field trip, she did not make expfititigd content
connections with the field trip during the lessons that | observed. Students indicated
during the interviews that the field trip had only briefly been discussed thetdayhafy
returned to class.

Ms. Miller's statements regarding making connections with a field tesianilar
to what other teachers have said about making connections between a field trip and the

curriculum (Kisiel, 2003). In Kisiel's study, making curriculum connectioas stated
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most often by teachers, but the meaning of that statement varied from exjiljeitt

matter connections to experiences related to the curriculum. Kisiel mentiotisethat
pressures faced by teachers to adhere to specific curriculum topics eften great for
explicit subject matter connections to be made. In some cases, teachers ust#g to |

field trip time out of school and expenses, and thus might make a global statemisnt that
difficult to follow-up on due to the range of topics to be covered.

Another factor may have been that Ms. Miller was generally uncomfortable
teaching science content. Even though Ms. Miller's personal content knowledge of
science was not strong, she indicated to me that her first response to the oggortunit
take her students on the field trip, was: “Sure, why not”, even though she had never
explored a forest and wetland area herself.

Both Ms. Miller and Ms. Freeman shared with me their personal understanding
that students from urban areas, who may not ever have experienced a forest&hdr we
setting on a river before, might have difficulty focusing on “learning gahlsihg the
field trip. Because of this concern, Ms. Miller stated that her goal in tékengtudents
on the field trip was to “enable them to experience something different and to have fun
outside”. She was very interested in student responses to things that were new to them
and suggested that more time allowing the students to just look at things during the field
trip might be more important than moving through the different habitats. Sheadtsb st
that even though these subject areas were to be studied, the fact that the stedetts
reading on grade level was problematic to coordinate with the field tripcsubgdter for

the wetland and forest.
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Both educators involved in the study held the belief that the African American
urban students had a deficit of outdoor experiences. However, | had found during the
pilot study that many of the urban students had prior experiences in the outdoors with
their families. Frequently the memories were linked to visits to see graamdp who
lived outside of the city.

Within this study group, there were several students who talked about tbeir pr
experiences with animals, the outdoors and their families. During the inteasews
students talked about their prior experiences, they made connections betweed the fiel
trip and those experiences. Thus, assumptions that students from an urban environment
do not have any prior knowledge of the outdoors may not be true. These assumptions
might stem from euro-centric biases described by Carol Lee (2005) on tlesovglrior
knowledge of young, African American students, contributing to beliefs thatithesr |
are deficient in different ways.

What was the subject matter? Environmental Education? Environmental

Science? Or Nature Study?Incorporation of environmental science into the

educational effort at the site was one of the criteria for my choice of theuper site

and educational field trip. | wanted to explore a field trip during which theamaent

was studied through explorations that incorporated the scientific process topdawvel
understanding of the ways in which education about the environment were approached by
both informal and formal educators. It had been my observation that there is a cymplexi
to educating about the environment that does not always result in explidely sta
environmental science learning objectives. For this particular site, treniztfional

brochures and field trip descriptions used both environmental science and environmental
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education to describe the educational opportunities at the site. In the sitslstteaw
natural resource conservation and naturalists were also mentioned frequesfirence
to activities and research at the site.

Environmental science was implicit in the site educator’s understanding of the
environment, her depth of knowledge of science education in the pedagogies employed
during field trip activities for the students, and her interest in the naturabement.

Her experience as a “naturalist” interested in the study of naturenpésit in her
passion for understanding the habitats at the site. However, Ms. Freeman did not
frequently use EE, ES, or nature study in her discussions with the field trgppaants.
She mainly modeled the science process skill of making observations andetiscuss
details about the habitats, plants and animals during the field trip.

Ms. Miller also did not discuss this particular field trip using the term$gE=; or
nature study. Ms. Miller’s goals for her students tended more towards develoging t
experience in the natural world, with a focus on hands-on and sensory inputs.

Without explicit connections being made between the field trip and classroom
science, it was difficult to see any continuity between the experiencemmdéthe
subject matter. As noted by Dewey (1938/1997), the teacher plays a aviecial r
leading the students into the subject matter related to an experience, andathkitie
evidence of this happening surrounding the field trip. However, there was contmuity i
the science content connections made between the pre-orientation lessotaisstoem

preceding the field trip and the field trip.
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On Science Teaching and Learning

Even though the teacher’s interest in teaching science in general washigit a
as it was for other subjects, Ms. Miller transferred her knowledge of diffexactiing
strategies in other subjects into her science lessons to ensure student engiageme
science. This transference was mentioned in Barnett and Hodson’s (2001) arfalysis
good science teaching, in that teachers can and do transfer teaching gsdagogone
context to another as they move from being novice teachers to expert teacvezacd.

The interviews were replete with Ms. Miller's comments about her unddista
of her students’ existing knowledge. She was particularly interested in pngssuttject
matter in different ways to ensure student interest, engagement and motivationin Thus
this study, although the classroom teacher did not have deep understandings of the
subjects of EE, ES, or nature study, she was quite supportive of the learning pfoces
her students throughout the field trip process. She modeled engagement with the
environment and plants and animals throughout the field trip, and actively engaged and
supported students during their explorations. In addition, she worked to develop science
lessons in the classroom that incorporated teaching strategies beyond the text and
associated worksheets.

With Ms. Miller developing her expertise in the use of different teachirtbods
over time, it is possible that her comfort level with science teaching aneht@anéas
will grow. Floden (1997) argues that if the process of inquiry is incorporated in the
classroom, the dynamics surrounding the teacher’s content knowledge chditges
students interacting independently while they ask questions and solve problemmsrfoget

the need for the teacher to have greater depth of knowledge is significantigdeduc
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(Floden, 1997; Crawford, 2000). A greater range of roles for the teacher becomes
possible during inquiry-based lessons: such as fellow researcher, modeler, ment
collaborator and learner (Crawford, 2000). Inquiry and project-based leatratggies
were not evident during this particular field trip, but the potential for moving in this
direction is a possibility that could be explored for future field trips, by eithieotbr site
and classroom educators.

The constraints on science time in the classroom due to local, state, aatl fede
curriculum mandates was another factor that affected the connections or lack of
connections with science content related to the field trip. With heavy emphasiath
and language arts evident in the daily classroom schedules that | obseneslitetiady
were very few minutes to devote to science and social science, both topics that are
relevant to EE and ES. In addition, the classroom teacher’s understandicigafr la
understanding of how, when and where she might make connections between the field
trip and textbook topics was also affected by the ill-defined nature of EE/ESauhaio
with the social sciences.

The problems faced by the classroom teacher related to the content of this
particular field trip were not unusual. Tal (2001), for example, found that even
experienced teachers were not comfortable with the science content neededrmluring
outdoor field trip learning experience. In some studies, lack of content knowledge has
been associated with teachers asking fewer open-ended questions and maiighteing t
control of the content discussed (Carlsen, 1991). In Howes’ (2008) analysis, another
factor that affects the quality of science content negatively in elanystiassrooms in

the US is the lack of time afforded to elementary teachers for planninyeparation.
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Student learning processDuring the interviews, the students shared their

memories of the field trip in detail, often describing the plants and anibrasésl on their
observations of size, shape, color and characteristics. These descriptions provided
evidence that students had benefited from the repetition or continuity of subjst ma
and the science process skill of making observations that were presented aledl mode
within the field trip. This high level of retention of knowledge contrasts with Knapp’s
(2000) study of the effect of a field trip. In that study, students did not retain content
knowledge about the plants they had studied during the field trip, at two different time
intervals (one month and eighteen month) after the field trip. In both this study and
Knapp’s study, students were very positive about their field trip experiences.

Scientific observations and reflection timeAlthough the results of the student

interviews suggested that the students were fully engaged with their sarthes
boardwalk and during the field trip, the importance of reflection time aftexarience
was also evident during the interviews. In this case study, the processraéthiw
provided the students with an opportunity to reflect on their field trip experiencbdoget
to discuss the field trip guided by the research questions, to write about thedicdd
to draw a picture based on their experience during the field trip. Dewey (1916/2007)
explicates the relationship between reflection and an educative expesence a

Thought or reflection, as we have already seen virtually if not expligtly, i

the discernment of the relation between what we try to do and what

happens in consequence. No experience having a meaning is possible

without some element of thought. (p. 121)
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Howes (2008) suggests that reflection is important to student meaning-making in
her analysis of student science observation skills. She suggests that development of
observation skills does not necessarily make the experience an edonativowes
(2008) recommends that there be follow-up in terms of drawings, reflections and
discussions to complete the experience of making observations.

The importance of a reflective thought process to one student’s meaning-making
process emerged during the second interview with James two months afteldthofi
James, who | had observed to be normally very voluble during class, the field trip, and
the interview, remained very quiet as he was drawing a picture of the foresaddoan
the field trip. He was so quiet that he was not responsive to leading questions. As the
interview time came to a close, | asked him about his drawing. At that pointply si
stated that his picture portrayed the concept of a “Character in Naturté Aine,

James did not explain what he meant, other than saying it was like sometlihgdhe
done in science class.

| asked the teacher about the student’'s comment during the teacher interview
immediately afterwards. She described how the students had been working through the
concept of: “Character vs. Character,” “Character vs. Society,” etmgud@e arts that
week. Because of her description, | finally understood that during the ergingent
time period James had been reflecting on his experience during the field énmanaf
his recent assignment in language arts class.

Ultimately, I think that this moment was very important for the student and for

me. It really focused my attention on the importance of reflection timethédield trip
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experience, and time for drawing, talking and thinking about an experience for anyone
make sense of an experience.

So | believe that, in this case study, the interviews provided the studdnemwit
opportunity to converse with each other and with me. | use the word “converse”
specifically to differentiate the way that we talked about things duringnteérriew from
a more instructional style, like that used in the classroom or during the fpeldhe
students were very responsive to all of the approaches. 1 think that the time &pemnt tal
together about the field trip provided them with an opportunity to reflect as a group and
as an individual, as evidenced by this last example of the student who connected his
language arts assignment, portraying himself as a “Character ireNatu

Thus, it was during the interviews in this study that the students had the
opportunity to think and talk and reflect on their experiences with each other and with
me. This evidence of the importance of reflection time raises the issue ohgribati
there is class time spent on reflections, talking, journaling, and drawerdiaftl trips to

the outdoors.
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CHAPTER VII: CONCLUSIONS

This study of a particular field trip revealed situations and interaciomsg the
participants’ experiences in the classroom and the field trip that mighube fo
surroundinganyfield trip. Even though time for science in the classroom had been
reduced, the teacher made the decision to take her students on a fieldurip t
environmental science education center. This field trip was an opportunity fartgipe
of educative experience for her students that involved an experience in the gatttbor
investigations of the environment. The students used different simple tools during the
investigations and developed their ability to make observations about plants anld.anima
A pre-field trip class session with the site educators contributed to theenqgeehy
providing an introduction to the field trip and outdoor context that would reduce the
novelty effect for students.

All of these elements contributed to the educative quality of the field trify. The
were significant to the students’ overall experience and important becauspéherece
of a science field trip is often remembered more vividly than classroomncscie
experiences (van Zee & Roberts, 2001). Sometimes connections and rememidrances
field trips are unexpected, as happened during this particular field tripsprddas study
provided strong evidence that reflective moments before, during, and after thedield tr
assisted in student construction of new knowledge, with frequent references to old
knowledge.

Summary
The design of this study focused on the learning process surrounding a field trip

experience and included science lessons in the classroom before and aiféd thp.f
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Because studies of field trips have rarely included the classroom contbxtsait
recent reviews of field trip literature have indicated that therenesed to develop
understandings of the learning process over time in both the formal and informalsontext
(Dillon et al., 2006; Falk & Dierking, 2000; Rickinson, 2006). This study was designed to
address that gap through analysis of the experience of students andhttar be the
classroom before and after the field trip as well as in the outdoor environment.

In addition, the analysis of dialogue among participants and their ind&xsetith
the environment in each context is not often included in field trip studies. The ardlysi
dialogue in this study made it possible to see explicitly the ways in whidit¢he
educator modeled making observations and her interactions with students while
describing the environment and plants and animals found during the field trip. Analysis
of dialogue also revealed the different ways in which students responded therifield
trip making theirown observations during the field trip and later, during the interviews.
The students did not hesitate as they asked questions of the site educatoactieir te
and the chaperone. | attribute this student openness to interaction to a combinagon of t
positive interactions at the field trip site, and also to the classroom emandywhere
the teacher in general welcomed student input.

Student engagement levels were also high during the interviews, as thetgdefle
together on the field trip verbally, in writing, and in the process of collalehat
drawing pictures. The interview format and time spent in small group dieogs
supported the students’ meaning-making processes related to the fibldprigviding
time for reflection. As students thought about their experiences, the begiohings

abstract ideas related to the concrete actions during the field trip weaéebVEhUS,
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teachers should ensure that both individual and small group reflection time iblaviaila
students in preparation and as follow-up to a field trip.

During the interviews different ways in which the students’ curiosity about the
natural world had been stimulated by the field trip were revealed. Conneti@ns t
students made to their home lives provided insight into their prior experiences and
knowledge of the outdoors. The importance of the senses during an outdoor experience
in a natural setting was also revealed in the interactions of the studéntlewit
environment.

Deweyan Characteristics

This study contributes to the research literature through the interpnedatihe
students’ learning process with data from the classroom as well as theifiedahdl
through detailed analysis of interactions between and among participants\aeebet
participants and the environment in both contexts using a Deweyan lens of an educative
experience. The classroom and field trip experiences were scrutinizée foillowing
educative qualities: aspects of the active and passive components of learning,
development of continuity, the interactive nature of the experiences and sudiject m
connections in the classroom and during the field trip.

Active and passive components of learningstudents responded actively to a

variety of teaching strategies used by both the classroom teacher and durisétor.

The site educator explicitly described and then modeled the science proteds ski

making observations throughout the field trip. The students were responsive and began to
use descriptive words as they made observations about new plants and animals found

during their explorations. During the interviews after the field trip, theydssd what
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was found during the field trip using descriptive terms, and remembered many detail
about the plants, animals and habitats from the field trip.

The importance of reflective and interactive discussions as follow-up tala fiel
trip was revealed during the interviews. During this time, students wevelgadtivolved
with each other in sharing and remembering what was important about theield t
They individually made connections with their lives and with other concepts from school
The interviews provided opportunities for reinforcing and reconstructing theiexper
verbally, and through their writing and drawing. Some students reflected otethe si
educator’s suggestion that they should go outside and look at things carefully at home, in
the same way they had investigated the environment during the field trip.

The interviews and reflective journaling activities also reinforcedntipertance
of social interaction, writing, and drawing to the process of developing dlideas
from the concrete experience of the field trip for some students. During theemer
process, the importance of sensory inputs in an outdoor natural setting was also made
clear as students made sense of their field trip experiences by talkiingg @and
drawing about them.

Development of continuity There were several sources of continuity within and

surrounding the field trip experience. Within the field trip, the students’ equas were
linked or continuous in nature due to the site educator’s repetition of terminology,
ongoing observations of plants and animals, and investigations with tools. Before t
field trip, the pre-trip visit stimulated student interest and prepared thexpéoence
something new and different. Several students also accessed the educatita cente

website in preparation for the field trip. After the field trip, the students mawleections
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with their home lives. They mentioned their prior experiences watching rsfitomes on
television and playing in and exploring the outdoor environment around their homes.
Although direct connections were not made with science lessons in the classroom, the
classroom teacher’s enthusiasm and willingness to try new things wast@oinand
included the field trip.

The study provides evidence of the detrimental effect of the No Child Liiihde
Act on classroom time available to teach science, which contributed to the lack of
connections made with classroom science. In addition to a reduction in time spent
teaching science, the control of the scope and sequence of science subfestschypadl
and county also put constraints on the teacher’s decision making process regaitiag
of content.

Interactive nature of the experiencesThe students’ interactions with the site

educator were consistently energetic and responsive. The students respanelgdaact
they participated in a variety of activities that involved interactionis atliers and with
the environment during the field trip.

For example, in response to the site educator’s explicit descriptions and
observations, the students began to use descriptive words as they made observations
about new plants and animals found during their explorations. During the interviews after
the field trip, they discussed what they had found during the field trip usingptescri
terms, and remembered many details about the plants, animals and habit#te fiiefd
trip.

Interactions in the classroom were more constrained by the static natiuee of

classroom environment and limited sensory stimulation. However, the psychological
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comfort level maintained by the teacher in the classroom contributed to student
willingness to participate in the classroom and during the field trip.

Subject matter connectionsConnections with environmental science were not

explicitly made between the field trip and the classroom, partly due toetiffes in
educator expectations for the field trip. The classroom teacher had twoatpesctor

her students during the field trip. She wanted her students to have an experience in the
outdoors that they might never have had before. She also wanted them to participate
actively inhands-onactivities during the field trip. Although she never used the word
environmenturing the interviews, her goals are implicit in the goals and approaches of
EE. This contrasted with the site educator’s stated goals of working elttrip
participants in terms of ES. The site educator chose to work with the students épdevel
their observation skills, and included a mixture of EE, ES and nature study in the field
trip design and implementation. As a result of these differences, eleimanizould

have contributed to continuity between the subject matter of the field trip and the
classroom were not part of the students’ meaning-making process.

Limitations of the Study

Although the findings of this study were limited to these particular students,
teacher, site educator, and field trip site, other environmental science andalnform
educators and teachers may find the results useful in developing understandihgs f
process of learning in their own settings in the US or internationally.

Complementary Attributes of Informal/Nonformal and Formal Organization s

The learning processes for the students and their teacher werdahtrécawined

with the relationship between, and strengths and weaknesses of, the formabandlinf
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educational systems that were the contexts for learning. In Figure 7e$ehpa
representation of this relationship that is designed to illustrate the diffeag's in which
the environmental center and school complemented each other.

The relationship between informal and formal institutions was central to this
study. In the process of developing an understanding of the meaning-making foocess
the participants involved in the field trip, | began to visualize the field tripeaarea of
interface between the two institutions. As | became more familiar withrehtf@spects
of the institutions in terms of their strengths and weaknesses, the image lbecame
detailed (see Figure 7.1).

From my perspective, both the teacher and the site educator had expertise and
knowledge bases that were complementary to each other that supported the students’
learning process in different ways during and surrounding this particularrigeld t

In this case, the teacher in the study developed interesting teachingjesréde
content with which she was not familiar and as a result, students experienced and
practiced questioning and hypothesizing skills in the classroom. The studentsreogue
environmental science content in more realistic ways because the satoeslused
hands-orand investigative teaching strategies in the outdoor context of the field trip.
The site educator also targeted the science process skill of making abssraat
modeled using the senses of sight, hearing, touch and smell for the students throughout
the field trip. This provided students with an in-context experience of skillsrthat a

frequently used by scientists.
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Figure 7.1. Representation of Complementary Relationship between Inforal and
Formal Education Systems.

Environmental Science field trip at the interfade o
informal and formal education systems

Weakness: “out-of C/ Informal
context” learning i
Strength: “in-context” learning education
Formal -
; Strength: Knowledge Weakness: Infrequent contact with
education A
of student strengths students resulting in reduced awareness
and weaknesses of student strengths and weaknesses
4 C X
Weakness: Variable teacher Strength: Teacher/educator depth of knowledge |of
knowledge of and interest in science content related to the field trip and fte S
science and science pedagogy

N\

ES Field trip

All of these practices supported the learning experience surroundingltheifi
as an educative one, by arousing student and teacher curiosity during theimergerie
(Dewey, 1938/1997). The challenge for field trip planning and implementation is to
develop relationships and educational experiences that attend to the diff@ysnhw
which experiences can be connected tatdexperiences (Dewey, 1938/1997; Wong
et al., 2001).
Implications

This study has implications for several aspects of the planning and
implementation of field trips. Coordination between the educators involved in the field

trip planning process helped to ensure that the field trip experience metadiques and
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learning goals for all participants. Advance organization meetingsingasessions for
teachers, and development of a plan of action to support discussion and reflection time
for participants after the field trip would contribute to the overall meaniakjng

process related to field trip experiences.

In an ideal situation, development of long-term relationships between fanchal a
informal settings would provide different opportunities to support development of
students’ and teachers’ understanding of outdoor environments. One result of long term
relationships might be development of teacher understanding of the subjectamétter
teaching strategies for in- and out- of context learning.

Current research literature on field trips is very focused on the partigpéaof
context, such as a museum, science center or zoo, rather than the subject mistter tha
addressed during the field trip. Development of a number of studies in a particular
subject area would contribute a depth of understanding of the ways in which particular
contexts and subject focii contribute to the learning process.

Another contribution to the research literature is the focus of this study on the
complexity of the subject matter of EE and ES and Nature Study. These sulgects a
unique and continued to evolve, even as this study progressed. New environmental
problems emerged, and new terms like “Global Climate Change” recendmbeguart of
our everyday discussions about the environment. Explication of the differences among
the subjects and the ways in which social science is also involved need to be miye clear
explicated by professionals so that teachers and their students develop more ric

understandings of the complexities involved.
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The inconsistencies in science discipline terminology found among the standards
from the national to local level contributes to potential confusion for teachersstatere
in working toward educating their students about the environment. This should be
addressed in future versions of standards documents, with explicit recognition of the
complexity of environmental science as a discipline area. This is als@tragrficulum
development at all levels, including textbooks.

There are aspects of this study that contribute beginning understandimbarof
students’ participation in an ES field trip including science lessons in theodass
Although both educators were sensitive to the students’ needs and learning processe
there was little explicit discussion about cultural differences among hedgchool
environments, and the study of an outdoor environment. Further research on this gap in
knowledge would contribute to understandings of the ways in which field trips support
life-long learning for urban students.

This study provides an example of the effects of NCLB mandates on instructional
time for science, with implications for future direction at all levels. Bex#us class
time devoted to science was restricted to thirty minutes per week, it wasldftir the
teacher to plan a complex or inquiry-based science lesson.

Professional development courses for teachers do not always includesidissu
of planning for field trips in general, although some school districts have reguitem
before field trips are approved. Because of the magnitude of current environmental
problems, more attention has recently been directed towards the study of theraawir
utilizing resources that are available outside of the school context (NEEAC, RD05).

addition, there has been recent recognition of the importance of youth experiehees in t
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outdoors (Louv, 2006). Thus, development of teacher education programs including
these elements should be considered a high priority in the US.

Lesson Planning Framework

Rickinson (2006) suggests that research studies should be made more accessible
to teachers, with discussion about results and new ideas related to the problems being
addressed by research in EE, in particular. To that end, as a result of thi$ lsawey
developed a field trip planning framework that could be used by teachers ofdall gra
levels to assist in their preparations to take students on an EE/ES field trip in an outdoor
setting.

This framework (see Appendix F) specifies three factors thattdiédd trips: the
site’s physical characteristighabitat type and associated plants and animals), the
influence of site stafin instructional quality of educational field trips, atevelopment
of relationships with researddt the site. The framework is designed to explore further
ways the basic ecology of the site affects the field trip, the importdngederstanding
different pedagogical styles frequently employed by site edg;atod ways to frame
student field work in the larger context of scientific research.

It is my intention to use the three criteria in the planning framework foysesl
of additional field trips. Miles and Huberman (1994) suggest that replication ofaaaiese
study to multiple contexts is an effective way to develop a meaningful data astera
research questions. Because more studies that focus on environmental scethgesfiel
are needed, accomplishing this research at multiple sites will enaldadebtook at the

effects of pedagogy, site characteristics and connections with fesearc
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Some, but not all field trips to research centers include educational priessntat
about research at the site. This aspect of science field trips has nokxtaemsively
studied; that is, how on-going research at the site of a field trip affecteld trip
experiences of students and teacher. More frequently there are repoittsdesslcf
teachers experiences doing field work with scientists which contrseducational
field trips for students that are designed and often led by site educ#berstinan
scientists (Dresner, 2002; Shepardson, Harbor, Bell, Meyer, Leuenberger, K&gges
Burgess, 2003; Tal, 2001).

Future Related Studies

Because this study involved only one particular instance of participation id a fie
trip, there are many questions that remain about the process of learning surrounding
outdoor environmental science field trips for urban participants. Some of the questions
include:

o In what ways does students’ particular socio-cultural background affect thei
experience of the field trip?

o0 What do teachers participating in field trips learn and how do they use what they
learn in facilitating their students’ learning in future field trip exgeces?

o In what ways do the views of middle and high school teachers differ from
elementary school teachers surrounding environmental science field trips?

o In what similar and different ways might different physical contem¢shabitats
affect the student learning process?

o0 What are the long term effects of the field trip on participants’ understaatling

and future study of the environment?
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In addition to research with a focus on environmental science field trips, further
studies that develop a deeper understanding of urban youth interacting with each other
and the outdoor environment that focus on development of science process skills are
needed. That research could be used to develop new ideas for implementation of field
trips to natural areas that ensure the educative quality of the experiences

Another aspect of the dynamics of a field trip experience that are not often
considered are the ways in which the different cultures of the school, therenegirtal
site, and the home environments/cultural roots of the participants might bfentdrall
experience. Because environmental science education centers are fyedpanbted
by the paradigm of the “naturalist,” characteristics of the contexttrbig) particularly
foreign to urban African American students or anyone with limited adoesatural
spaces. Therefore, not only the social culture, but also the culture of themissimuld
be considered as having the potential to affect learning experiences andgsocess

In the following quote froniExperience and Educatipbewey (1938/1997)
suggests that the connection between nature and the human experience has lgreat dept

These commonplaces prove that experienoéas well asn nature. Itis

not experience which is experienced, but nature—stones, plants, animals,

diseases, health, temperature, electricity, and so on. Things interacting in

certain waysre experience; they are what is experienced. Linked in

certain other ways with another natural object—the human organism—

they arehowthings are experienced as well. Experience thus reaches

down into nature; it has depth. It also has breadth and to an indefinitely

elastic extent. It stretches. (pp. 4a-4b)
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Thus, explorations of the outdoor environment during field trips have great potential
inherent in them as educative experiences. With careful consideration ofonexsetop
continuity within and surrounding the field trip, the potential educative nature of the
experience will be enhanced. Thoughtful addition of time for reflection to active

moments for participants provides potential for development of understanding beyond the
superficial. Extra attention to the quality of interactions among particzert the
environment also has the potential to enrich the experience. Finally, developmeagsof w

to facilitate participant exploration of the subject matter, whether mis@mental

science, environmental education, or nature study beyond the field trip would contribute
to the “elastic” potential to stretch participant knowledge more deeply intoilbiecs

matter.
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Appendix A
Student Interview Protocol and Worksheet

Agenda for Interviews:

After a short introduction and welcome to the study, the students will be prompted
to discuss the field trip with some general questions. Then students will be asked to
answer the questions on the worksheet. After they are done working on each question, we
will discuss their answers. Then students will be given some large sheetwiofydra
paper and markers and asked to make a drawing of their experiences during thp.field t
These drawings will be a collaborative effort to depict some aspect of lthérifethat
was important to them.

Pilot Study Student interview questions and student worksheet

Thank the students for their willingness to participate in the research andttatkevn

for a few minutes about the interview process and the study that they are involved in.
Questions to ask: What is research? Discuss the idea that the environment is very
important right now and they will be making a contribution to the knowledge base
through this study.

1) Have students make observations about tthassroom, home and school
outdoor experiences

2) Have students make observations about the field trip and activities

3) Have students compare their observations

4) Write a story about what they thought about the field trip

5) Ask them what they think about each part of the trip—what they liked, what they
would change....

Student Worksheet Questions
Name School
Date

Take a few minutes and write the words that come to your mind as you think about your
field trip experience.

Tell a story about something that you thought was special or exciting orpthe tri

What was your favorite experience on the trip?
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Appendix B
Descriptions of Science Lessons in the Classroom and the Fieldpr
The following descriptions of science lessons in the classroom and theifield tr
include sections from the transcripts of the observations. The descriptionsaagedrnn
chronological order, with three classroom observations before and aftezltheifi on
October 4, 2006.

Descriptions of the Science Lessons Before the Field Trip

The following summaries of the science lessons in the classroom beforddhe fi
trip include the main subject area, teaching strategies, and student actioespandes
during the lessons.

Summary description of classroom observation ond he first observation on

September 20, 2006 was supposed to be a science class. As Ms. Miller startestthe les
she looked at me and said: “Oops, we are doing social studies today. Is that okay?” |
replied that it was fine. The subject of the lesson was based on a chapter indhe Soci
Studies textbook that explored the landscape in the eastern United States of taems
topography of the Appalachian Mountains, the Piedmont Plateau and the Atlantial Coast
Plain. This class session involved teacher questioning of students and reading of the
social science text out loud. Students were asked to come up to the map and locate the
states surrounding Maryland, then Ms. Miller introduced land formations beforgggett

out the social science texts. She read a few paragraphs about land formatioktSn the
and asked students to put their fingers on their noses when they heard the words

mountainplain or plateau She then pointed out pictures of mountains, plains and a
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plateau in the textbook. Ms. Miller made no explicit content connections to the upcoming
field trip.

Ms. Miller began the class with a map of the state and its surrounding states and
asked students to locate and name those states. The students struggled with thachames
locations of the states, even though Ms. Miller encouraged them to try to find #se stat
There was also some time spent on controlling student behaviors that were disouptive
the class work.

TE: Ok, so West Virginia is about here. Be careful- Friday you have,a test

and | am going to say: Where are all the other states. Where is this? Where

is that? So you better pay attention. Ok, give me another state that borders

Maryland. Who has a good memory? Someone said a state before, but |

am looking for a quiet hands. Ok. (Student) what are you doing?

(Student), hands to yourself. If you need to, you can go visit the

principal......

TE: Where do you think Pennsylvania is? | am wondering if anyone can

remember Pennsylvania being where? Remember it is not inside

Maryland, it is outside. Point to where it is. Point to it: Take a good guess.

You said it. You said where it was. You have got to give her a chance.

(Students talking in the background while the student is trying to locate

Pennsylvania on the map.)

TE: Ok take a seat. Let's get someone else up here. Point to Pennsylvania.

It is not hard. Once you see it you will say it is not hard. (Students are

very noisy...)
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The students were trying to locate the states, but were not easily ableto do s
During the class there was a lot of extra talking that Ms. Miller would pealbgicy to
control. This also was the first time that tests on Friday were mentioned. N&s. Mi
discussed going on a field trip as a reward for good behavior, but didn’t point out on the
map where the field trip was located next to a large river leading into tisaGake
Bay. She waited patiently for long periods of time as the students looked fortéseosta
the map.

Ms. Miller presented the idea of a coastal plain, the Piedmont Plateau and the
Appalachian mountains in termslefels meaning height above sea level. At the end of
her discussion points she asked the students to locate the features on the map.

TE: Ok. Region Three is the coastal plain. No, | said that down here is

flat. | am going to show you a map in the book that will actually show you

the differentlevels..so that leaves us with region two being what? Raise

your hand if you remember what the last one is...(Comment to a student:

Does that matter? Are you really worried about that?) What is the last one

that we have? Raise your hand. (Students are very quiet.)

It starts with a P. (Student)?

ST: ummm

TE: You have to be sitting quietly. No...Give it another try (Student)?

St: Chesapeake?

TE: No, but that was a good try. Ok, (Student).

ST: Pacifico.

TE: I'll give you a hint. It is not Pacifico. (Student?) (Another student?)
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TE: Piedmont Plateau. (The students then make a lot of noise talking and
repeating it.)
Shortly after this exchange, the new social studies books were distributed .and Ms
Miller read the first paragraph. She asked the students to put their fingerraroteeif
they heard the name of one of the three regions as she continued to read to them from the
text. Their response to this direction was not uniform throughout the class, but severa
students did hear the words and followed the direction to put their finger on their nose.
TE: Okay do | have someone responsible enough in each row to pass out the
social studies books? Ok, pay attention while | read the first paragraph. Land
forms of the region. Here is how it goes. You are actually going to hear the words
that we have up there. You can’t jump ahead. If [daiys mountainsor
plateau..put your finger on your nose. Here | go. “The northeast region has the
oldest mountain range in the country. (She looks around room to see who has
their finger on their nose.)
Ms. Miller worked with the students in different ways to keep them engaged
during this lesson starting with a projected map of the region, and moving togreéadin
the text and listening for particular words.

Summary description of classroom observation twoOne week later, on

September 27, the subject for the science class time was solar systems. This class
session was dominated by a combination of student questions and references to the
science textbook. Ms. Miller basically went around the room and answered exgey Si
guestion and/or listened to what the students had to say about solar systems. The session

ended with a kinesthetic demonstration of the movement of the earth and moon around
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the sun by three students. During the demonstration, key vocabulary wonasdtken
andaxiswere discussed. Ms. Miller made no explicit content connections to the
upcoming field trip.

During this class session, Ms. Miller’s tone of voice changed dramaticaitya
stern tone of voice when she was focusing on student behavior to a softer, frienélier t
of voice during instruction time periods.

Ms. Miller was supportive of student ideas during this session. She began the
class asking the students to talk about what they knew about solar systems. Slemthen
systematically around the room and gave every single child the opportursty @ a
guestion or make a comment about solar systems.

She mentioned early in the lesson that she “is finally beginning to unktbta
subject” and that she didn’t “get” it in school herself. After the discussion (wdstéd
about twenty minutes) the science texts were distributed and students keelr¢oazad
some paragraphs that focused on the earth’s rotation around the sun. Their reading of the
text was quiet and halting. The following excerpt from the transcriptriites the
behavior management issues, tone of voice shifts, Ms. Miller's willingnessrotstra
own learning process with her students and her support of student ideas.

TE: Because right now this side of the room is having problems...because

| have people that | can’t trust right now. (the room went really quiet.

She changes her tone of voicddgachingtone.)

Ok . take one and pass it down...(Student) Turn around and grab a book.

There you go. Alright....Here it is ...alrighty (Student) Could you come

join the middle group?
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Ok, | need everyone to turn to page C 66—(loud book sounds) If you do
something to the books you owe me a hundred bucks...(change of tone of
voice again) Ok (student)...we might get to that in a few minutes | want
to talk about something else...yes?

ST: Page?

JR:Yes? C-66 yep you got it . Ok good, This is not my favorite kind of
science but | am learning to like it a little bit more.

ST: | like astronomy.

TE: Good! You can help us out with it...I need somebody to read that first
little paragraph...Nice and loud. (Student)? Start under: How do the sun,
earth and moon move?

ST: (Very quietly reading from the text. Her reading is a little igliut

she gets most of the words.)

TE: (Interjects the correct words.) She reads about five sentences.

TE: Ok, stop there. Raise your hand if you think the earth moves around
the sun. | didn’t know that until I learned it in school. When you are
playing outside, do you feel like we are going in a circle?

ST: |learned it in about first grade. At first | was like, Ma, whesgun

so far from us?

TE: hmmmm exactly. But guess what? It moves so slow that you can't
even tell it moves like this.... how long that it takes to move around the

sun?
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With this question several students made guesses about how long it takes for the
earth to move around the sun. The guesses ranged from twenty four hours to thirty five
days to five hundred days, and the discussion ended with one student responding with the
exact number of days in a year.

Ms. Miller asked a series of questions to stimulate discussion and student
thoughts while simultaneously responding to students with their hands raised torask thei
own questions or make comments throughout the lesson. The series of teacher questions
included: How long does it take for the earth to move around the sun? Which side
(direction) does the sun rise in? What planet could we not live on because it is too close
to the sun?

The students made comments and asked questions throughout the class session.
Student questions included: If somebody goes to the sun would they be fried? Are we on
earth? How do the ice ages come? How do we make snow?

The final activity was a kinesthetic demonstration with three studentayiog
the sun (stationary), the earth moving around the sun and rotating on its axis and the
moon moving around the earth. This was the first lesson using the brand new science
textbooks. Ms. Miller was following the county “pacing” guide to teach astrongrttyea
first science subject of the year. The activity was suggested andodesorthe
textbook.

Summary description of classroom observation threeDuring the third

classroom observation on Septembéf, 2Be site education staff facilitated a thirty
minute introductory discussion about the field trip with the students. Ms. Miller was in

the back of room observing the session. Ms. Freeman (pseudonym for the lead site
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educator) began with a description of what students would do on the field trip, rules for
the day, what to wear and to bring, lunchtime procedures and what could be found at the
site’s website. She then moved around the classroom with two salamanders in arcontaine
for students to observe firsthand.

After some introductory comments, a discussion about the animals that live at the
sanctuary ensued. Ms. Freeman encouraged the students to visit the sanctuaitg's webs
to see a full listing of plants and animals and a description of the habitats found at the
site. She presented one spenid¢ was presented to the students:

Site Educator (ED): There is another rule that | have to tell you about.

There are a couple of words that you are not allowed to say when you are

at the site. These are special words, yilsekor grossor eeuwhor nasty

You are not allowed to use those words because for all of the animals and

plants and all the things that we find, we think there are some better words

to describe things. There are usually some better adjectives to describe the

plants and animals.

During this session, Ms. Freeman gave an interactive presentation to thnsstude
focusing on what they would be doing and seeing during the field trip the following
week. She had brought several salamanders from the site to show to the students. She
began by sharing with the students that she had been involvepétialactivity the
night before. She had been out until midnight watching and collecting marbled

salamanders moving during a rainstorm.
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ED: Something special happened last night. Some people are always
disappointed when it rains. | actually was at the site last night until aimos
midnight.

Student (ST): Whoa!

ED: Because of the special thing that happened, | was able to bring in
something for you to see. Now remember what words you are not allowed
to use.

ST: Ooh!

ED: Last night, what was happening was that we had some nocturnal
animals. Do you know what nocturnal means?

ST: Nocturnal means it is an animal that is awake at night and asleep
during the day.

ED: Exactly! And it only comes out if it rains at night and they were
coming out because it is time for them to lay eggs... and so inside this
box.....I have two of them and one is a boy and one is a girl and stay
where you are and | will come around. That is a good question...what is
it? (Sounds of students in the background saying oh, oh! then an eeuwh...)
ED: What was that word? What else could you say instead of eeuwh?
ST: It's alizard...(Talking sounds of students looking at the two
salamanders.)

Teacher (TE): They are cool. They are neat...I personally wouldn’t touch
them. (Students talking in the background). They are real. She wouldn’t

bring toys. (student) You alright?
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ED: Ok, they are trying to move but first, | don’t want to get all of your

papers wet. We woke them up and they don't like to be up during the day.

Like if someone came and woke you up at night. You would be: “No, |

don’t want to.” But these animals...Are you studying different types of

animals?

TE: Not right now we are studying astronomy. Relax.

ED: This animal has wet slimy skin. The toes do not have claws. And

when it is time for it to lay the eggs, they will be laid in water and they

will be like jelly. This animal is a salamander, so who guessed

salamander?

ST: ...(talking loudly...)"Oootsie-wootsie” baby.

ED: Ok so this salamander is a type of amphibian if you think about a

gegko and a lizard and a snake: they are reptiles and they would have

scales, and lizards have claws and their eggs would be leathery. Ok.

Ms. Freeman asked the students which one was a female to stimulate their
thinking and a discussion about how the male and female might be different.

ST: Do you know which one is a boy and which one is a girl?

ED: That is a fabulous question: Which one is a boy and which one is a

girl? Where do you think this one was found, based on what is in the

container? In the wetland or in the forest?

ST: The forest?
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ED: Well, it was a trick question. It was found in a forest that has

wetlands. Now | am going to pass it around and you decide which one is a

boy and which one is a girl.

ST: Itis that one. It is pregnant.(students talking loudly) That one is

pregnant.

This class session closed as Ms. Freeman asked if there were any ailiengiue
The word camouflage was also introduced and part of the discussion about which animals
might be difficult to see. The session was designed to provide information useful for the
students and to develop their curiosity about their upcoming field trip.

ED: Does anyone have another question?

ST: If you couldn’t see it and you stepped on it.....

ED: Most of our animals are well camouflaged. You have to watch where

you walk.

ST: If we find an animal, can we pick it up?

ED: You have to follow the rules for picking them up.

This class session was shorter than expected due to an assembly that had been
added to Ms. Miller's agenda for the day on short notice, so Ms. Freeman finished the
discussion quickly to allow the students to move to their next activity.

Summary Descriptions of the Field Trip Segments

The following descriptions include summaries of the teaching stratesfiert
sections of the transcript, and descriptions of student actions and responses during the

field trip.
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The opening segmentThe group orientation for this field trip started at about

9:40 in the morning, right after the bus arrived at the site. The lead site ecistadr

the students to leave their bags of additional clothing outside of the building. Odee insi
the visitor center, they all sat in a circle for the opening discussion, whick&aca

review of the site rules and a summary of what they would be doing that dayadihe le
site educator then asked the students to use the bathroom and meet with one of two
naturalist/site educators leading the groups for the field trip.

During the opening circle, Ms. Freeman discussed what would be happening
during the field trip. She mentioned what students could expect to see and what they
would be doing. She also included behavioral expectations for the students. In
discussing animals that might be found, Ms. Freeman mentioned snakes sevesral time
The example below shows just the beginning of student questions, comments and
observations throughout the trip. In addition, it typifies Ms. Freeman’s discusgiemst
which she talks about important and interesting characteristics of thelgrphaats and
the ecology of the site. She pointed out interesting characteristics anabiacts
animals, using key science vocabulary words in response to student questions and to
sightings made throughout the day.

ED: We are going to explore the forest and the wetlands....our

meadow....and if we are lucky sometimes snakes are out there.

The following excerpt from the opening circle illustrates some of the &atmets
for the trip:

Educator (ED): We actually can touch a lot of things. But because most

people are allergic to poison ivy and itch after touching it, we’ll make sure
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that you know what it looks like. What about another rule? Well---

regarding our animals...remember we are not a zoo, so if you see any

animals, we probably won’t be picking up most of the animals. Miss E.

and | are going to give you the opportunity to touch some of the animals.

And of course we are not going to hurt any of the animals. Even spiders

and ants.

There was one rule regarding the words that students would possibly say while
observing plants and animals at the site. Periodically throughout the day, the satereduc
would remind students that: “There are a few words that we are not allowed to use today:
like ick andyuckandgrossandeeuwh’

During these discussions, the students were very attentive, raised thsitdand
answer questions and appeared very enthusiastic. The opening circle aismgdsded
the following further commentary on animals that might be seen:

ED: There are a lot of animals. Some of the animals you probably won't

see because they are nocturnal. Does anyone know what nocturnal means?

Student (ST) reply: Animals that don’t sleep at night.

ED: Animals that don’t sleep at night. Foxes, deer, rabbits, beaver and

rabbits, those are out during the night. We won’t see those today. During

the day we will be able to see birds, snakes, and spiders and if we are

lucky snakes will be out. But the question is: Will we see them? Will you

look for them? Are you going to stay quiet?

ST: What kinds of birds are here?

ED: We have tons and tons of birds.
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ST: Will we see a banana snake?

ED: No

ST: How do you find snakes?

ED: That is a perfect question--how do you find snakes if they blend in

because of camouflage? You have to be looking, you have to look really

hard and you know what? | will let you know that we probably will not

see a snake because they don't like it when groups come along, so they

typically hide really well. But if we do, that will be great...l know that

you have a lot of questions. How many of you would like to spend the day

inside here or outside in the forest and the wetland? When we are outside

we will be walking. Ms. Jones (pseudonym for the assistant educator) and

| will always have to be the leaders. The leaders go first. Sometimes we

will have to be in a line like when you are in school. But sometimes we

won't be in a line.

At the end of the opening discussion, the students were divided into two different
groups led by two site educators. They were asked to use the bathroom before the hike
and then moved out onto the grassy lawn adjacent to the education building.

Segment two: The lawnAs the field trip started in the grassy lawn area outside

of the education building, bird and cricket sounds were quite loud. The sounds of planes
overhead were also periodically heard throughout the day and were quite loud in volume
compared to the animal and human voices during the field trip. Clipboards with
worksheets for the day were distributed to the chaperones at this time. The werkshee

illustrated the habitats being explored during the field trip and were designeatodbec
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records of animal and plant sightings in each type of habitat visited. Studentsskede
to report their sightings to the chaperones who would then record their findings onto the
worksheet.

During the first segment of the outdoor work, the students were given magnifying
glasses and the suggestion to explore the grassy area. Within momehidehts h1ad
found a beetle, a bug, a cricket and a caterpillar and were being careflt wdsely at
the ground and the grass. They all quickly bent over the grass in close pydaiesich
other. Within minutes they began to move around and explore larger spaces, with more
distance between each individual stud@he following interactions and findings
occurred right after the students began to use their magnifiers. The students spoke
excitedly and often on top of each other:

ST: Ooh! | found a bug!

ED: Awesomel!

ST: | see alittle one.

ED: Look at it and pass it around. This is a caterpillar.

ST: I found a beetle! (real loud)

ED: What area do you think we are in...a field a forest or a wetland?

ST: (loudly, together): a field

ED: Look at that...it is actually a beetle. If you look at it carefully, you

know what? This one might be a caterpillar.

ST: | found an ant...I found a cricket.

ED: Does anyone else need to look at the caterpillar before we release

him?
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ST: Oh | found a beetle. Look at it! It is a little cricket.
Teacher (TE): That's a different looking cricket.

Segment three: The meadow walkAs the students walked from the lawn to the

meadow area, they continued to look at things with their magnifiers. They found a
walnut in its green shell, a green tree frog, a daddy long-legs, a mushroom, and a big
spider. One student proposed that a hole in the ground was a snake hole, and the
educator discussed the fact that snakes don't dig holes. She proposed that perhaps a
squirrel was digging in the area and had buried a nut.

The next piece of equipment that was given to each student was a small magnifier
box. With these boxes in hand the students proceeded to walk along the edge of the forest
in a field and found more spiders, grasshoppers, crickets, butterflies, ants, sumac tree
hickory nut, and a fly. They tried to catch them, without injuring the animals as they
closed the lid of the boxes. That was one of the “rules” for using the boxes. They were
walking in a grassy area bounded by the forest on one side and a meadow, with tall
grassy and shrubby plants on the other side. Several of the students spent some time
carefully placing the boxes over the insects and looking at them through theietblighif
of the box. They all shared their insect finds with each other, following the model of the
site educator.

The next gathering point for students was in the corner of the meadow, where
there are benches that face into the forest. The students were given mongeed (&
soup spoon for pairs of students to dig with) to investigate the soil in the area. The site

educator asked students to discover eight different things about the soil and to ask their
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chaperone to write the words onto the clipboard chart. She suggested that the students
investigate the soil in terms of color, how it felt, and how it looked.

ED: Wow! What did you say about your soil? Yes..Look you have two

colors! You have this dark color and you have this brown.

ST: | found a little acorn

ED: Now somebody mentioned.....umm

ST: Oh, look! Look! Look!

CH: | got one of them too...

ST: Ooh, look! Look! Look!

ED: Ooh, look! These guys have eight words. (going to the other group)

How many do you have? Two? You guys are winning. (Ms. Miller

immediately started to work more explicitly with the children on their

word list.)

TE: So tell me about color.

ED: | am going to give you another minute or so to look at the soil. And

we will start heading towards the forest.

ST: Itfeels so ....cold...

TE: Cold. Ok, we will write down cold.

The soil work wrapped up very quickly as the site educator requested that the bug
magnifier boxes and soil equipment be turned in. She closed the discussions at this
location with a closer look at hickory leaves and why leaves fall off of tnetbe ifall

before moving on to the next area.
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ED: Gentlemen....Now before we head into the forest, | just wanted to
show you this leaf. This is...You need you to take a seat, please. Give me
“five”.

TE: On the bench

ED: This is a hickory leaf. Were you telling me what hickory is used for?
This particular leaf.is from a hickory tree. Remember someone told me
what it is used for.

ST: Yes, barbecue sauce.

ED: He said it is used in barbecue sauce. They take the wood and burn it
to make the sauce. | am going to crush it a little bit and you should smell
it. Does it smell good?

ST: It smells like barbecue sauce. It smells like mint.

ED: Like a spicy smell?

ST: It smells like insects...it smells like...

ST: Can you eat it?

ED: Some people think that smell is really good, so they add it to
barbecue sauce. They burn the wood and add it to the sauce and you can
use it for your grill. But the nuts, you can actually eat the nuts. Oh and
this tree-- look at this one. One of them fell off...1 can use this one. That
one doesn’t look very much like a star. It fell off, how come the leaves fell
off the tree...?

ST: They got old.

ST: ltisfall....
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ED: These trees kind of stop growing for the year. In the fall the trees
don’t need to eat any more, so the leaves all fall off. (Loud cricket sounds
in the background).

ST: They need water and soil.

ED: They need water. Do you all know plants need water? And they need
the soil and the sun and they need air and the leaves on this tree..

ST: Ohhh...Ooh

ED: What color are the leaves usually?

ST: Green...

ED: What is the chemical? The chemical that they make is chlorophyll.
So let’s hear you suck up the water. Make a sound to suck up water...
How do you soak up sunshine? And chlorophyll...How do you soak up
sunlight? They (the trees) just stand here. Just like you are out on the
beach or in the playground...

ST: They get sunburnt....

ED: Yes, but you know what the trees don’t get sunburned and they take
the sunlight and the air they breathe in and the water and then through
photosynthesis. Have you ever heard that word? It is when the plants take
water, sunlight and air and make sugar...

ST: Sugar?

ED: The sugar is in the leaves and it goes to the trunk and then into the

root and that is what the trees eat.
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ED: Yeh- you found the sparkly dirt? That is called mica, a new word for
your soil list. So this tree doesn’'t need to make food anymore, so all of the
green goes away.

ST: Ohh! Ohh!

Seagment four: The forest At the end of this discussion, everyone proceeded to

walk to the forest along the grassy walkway between the meadow and the fordmst. Att
beginning of the pathway into the forest, the site educator distributed the nextHemtol”
she called a “super sorter”. She suggested that students collect twelgeahthgy
walked into the forest, excluding animals and leaves taken from branches. Daring t
work in the forest, students made periodic references to the soil, which the sitereducat
responded to with enthusiasm and usually a comment or two on the soil attribute that was
mentioned. In addition, the students saw where the marbled salamanders like the ones
that the site educator had brought into their classroom were caught.

ED: Now, do you remember that in the classroom | brought the marbled

salamander in?

ST: We found one.

ED: Let’s get everybody back in the circle, with feet frozen like trébis

is where the marbled salamanders on a rainy night come out and is where

they are going to be laying their eggs. That is a BBC camera position.

BBC is a film company that makes movies about nature, and they are

coming out here to make a film about marbled salamanders.

ST: Do other people come here?
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ED: Yes, we have other schools come here and but we also have scientists
too who come here to look for animals. How about what you have in your
containers. Do you have anything that you are kind of curious about? Did
you find anything like this? This is really cool ‘cause it looks like a berry.
This actually is where an insect lives....It is an insect home. And how
about this thing? Do you know what this is? It is called a gum ball. Do
you think it is something you would eat? It is called gum ball because it is
from the sweet gum tree. Do you know why it is called the Sweet gum
tree?

ST: No.

ED: Because it is filled with sap. What is sap?

ST: Itis stuff that comes out of a tree...

ED: And if a bug gets in it, it would turn into a fossil of amber.

If you put a tap at the bottom of the tree you can get syrup that if you
boiled it down you could get from a maple tree. It would be maple syrup...
Are you the ones who rolled this log over? You need to roll it back. We
don’t have a whole lot of time left in the forest, because we definitely need
to get to the wetland...(cool bird sound)....Did you hear that noise? That
was a woodpecker.

ST: In the woods?

ED: It wasn't the sound of the woodpecker pecking on wood, but rather
its song.

ST: What is this?
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ED: That is another kind of mushroom.

ST: Oh. (They are all bending over to look at things and have spread out a
bit.)

ED: Come up this way a little bit.

ST: Ithink that is a bird or a rattle snake...

CH: (laughs) A bird or a rattlesnake?

TE: A bird or a rattle snake is quite different.

CH: | think it was a bird...

Segment five: The wetlandsAs the students moved from the forest to the

wetland area, they periodically yelled out when they found things likeciesatbeed
pods, dragonflies, a six-lined race runner (lizard), a daddy long-legs andsflome
about eleven o’clock they stepped out onto the deck overlooking the expanse of river and
wetland. Almost immediately a white bird was spotted by the students and educator
simultaneously. The bird was described and identified by the site educatoraagya s
egret.

ED: Ok, see that daddy-long-legs?

ST: ooh!

ED: Ok, now while we are on the deck, please keep your feet on the deck

and | know | don’t need to mention this to fourth graders but please don’t

spit over the deck or throw anything off the deck....

TE: (Student) Let's go, come on.

ST: ooh... whoa (student chatter in the background)

ST: This is like a....Can we go down on that bottom deck?
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ED: That is where we are going to be heading now. (Student chatter)

ST: Are we going to step on the wetland?

CH: Yeh

ST: | see a big white bird.

ST: | see a snake down there. | see a turtle

ED: Ok look way out in the water and there is a fence in the water. There
is a big white bird. It is related to the great blue heron. It is one of the
egrets. It is a snowy egret. See where all the grayish blue water
iS....(pointing in the distance)

ED: Look ! There’s one flying over the marsh. See it flying? Yes, honey?
ST: | have a question...it looks like a painting of the moon...

ED: Sure..yes, doesn't it look like a painting?

ST: Where | am supposed to be? (The students are wandering around the
deck looking over the wetland.)

ED: See that white bird landed.

ST: Are we going down there?

ED: We are going to go down on that trail down there.

TE: We are going to walk down there guys

ST: Are we going to fall down?

ST: Are we going to jump?

TE: (reassuringly) | am not going to let you go.

As we walked in single file along the path down to the wetlands, the students

were relatively quiet. The boardwalk was about four feet wide and was lowatéd f
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ten feet away from the river bank. This segment of the field trip began withuzsl@t
about characteristics of different types of wetlands.

ED: See the frog in the water there?

ST: There are two of them.

ED: To the left of the orange pole.

ST: Right there and right there. (pointing)

ED: Yes, they are brown frogs, but they are actually called green frogs

Ok, now | have been mentioning a lot that we are going to a wetland...So

what is a wetland?

ST: Some place that has water?

ED: Are we in a wetland?

ST: Yes.

ED: Your teacher and chaperone have clipboards with a picture of

different types of wetlands. | want you just to look at the plants and figure

out which of these wetlands we are in and look at what kinds of plants that

we see here. Which of these plants look most similar. You see that we

have trees in this wetland? There is only one kind of wetland that has

trees and it is called a swamp.

The discussion then moved to how deep that mud was next to the boardwalk. The
site educator demonstrated the depth by pulling a pole which was approxireatigtt
long up out of the mud. During this demonstration the students were actively involved in

the process of guessing the depth of the mud and were amazed at how deep it was.
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ED: Did | mention that rule about no passing on the boardwalk? | am

going to break that rule. Now, in the swamp you can see that there is not a

lot of water in the swamp. If | fell off, how deep do you think that | would

go? (Student name)?

ST: A little bit-- like an inch?

ED: An inch? How far do you think | would go?

ST: Just to the tip of your boots.

ED: all the way down?

ST: | think you are going all the way, all the way, all the way down.

ED: Ok what did you think? Now what | am going to do is stand in the middle of

the boardwalk... And | am allowed to step off the boardwalk . (She leans over and

pulls out the pole from the mud very slowly. It is about tenft tall) how deep would

I go? All the way!! How deep would | go?

ED: Some of our mud here is thirty feet deep.

TE: That is like five Mr. B’s on top of each other. That is how deep..

Students are talking loudly.... Saying whoa!

As the group moved forward on the boardwalk, a discussion about beavers living
in the area ensued with Ms. Freeman drawing attention to the worksheetspadtare
beaver in swamp habitat. She pointed out tree bark with teeth marks made by beavers
cutting down trees.

ED: As we are walking on this trail we will be looking for some of the

pictures on that sheet...and somebody noticed that the beaver is listed on

that sheet. Beavers like to eat bark and leaves...the beavers are sleeping
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right now. They are in their lodges, but if you look at the bark you can see
where it has been chewed on.

Then a student excitedly pointed out a snake.

ST: | see asnake! | see a snake!! (pretty loud) Oh- oh- oh- a snake, oh
no.

ED: Do me a favor and if this group could move (the site educator moves
back through the group to look at the snake.)

TE: Good job (Student name)!

ST: | found it!

CH: Good job!

ED: This is a black rat snake. It is our largest snake.

ST: What's that? (pointing in the vicinity of the snake.)

ED: They eat birds and rodents...rats, squirrels muskrats. And they can be
like six feet tall.

CH: Who found that? Congratulations!!

TE: (Student name) found it. Good job (Student name)!

CH: Well done!

ED: Nice and it is climbing up a tree. That is often-times, our snakes are
up in the tree.

ST: Would he bite?

ED: He might try and scare me away. You might try to scare them away

they tend not to bite. If somebody came real close, what they actually
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would do is...if you pick them up they would poop on you. Yes, it stinks

and it is nasty.

ST: Where does it come out?

ED: Where it comes out is if you look at the tail where the body is kind of

fat and then right where it starts to get thin is where the poop would come

out.

ST: Where is the spider?

ED: Oh yeh, he is right here...and they try to be camouflaged. If you were

walking and not paying attention would you walk right past it? Think

about how many of us walked by and didn’t see it. Because somebody up
front was saying “Can we go now? can we go now?” That is why the slow
pokes find everything. You guys, | already told you earlier we weren’t
going to see one.

ST: (Talking).....

TE: | don't think | have ever been this close to a snake...

ST: Did anyone say ooh?

TE: No....

As the students moved down the boardwalk, they spoke quietly and made more
observations. The site educator also continued to point out plants, animals and
characteristics of the river.

ED: a little bird is flying in the plants if you look carefully you can see a

little yellow on its tail. That's a good question (to a student). How much

water does an otter need to swim? This river actually floods. How often
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do you think it floods? How much water do you think comes in? How
often? This is the (River name). It floods two times a day causing tides.
Are you learning about the solar system and things like that? Well, the
moon makes the tides. We are at low tide here. Give me some evidence.
Look around. Can you see how high the water got recently?

ST: uh.... if I look at the post holding up the boardwalk?

ED: How high do you think the water got? How much water?

CH: (Looking at the posts.)They are all dry. | am looking for moisture.
ST: (points at the high water mark on the post)

ED: Yep right there. See how high that water got? So now at high tide,
where would the otter be?

ST: There are some bugs climbing up this thing.

ED: Yep

ST: Did the other group find a snake?

ED: I don’t know we will have to ask them.

ST: No the other day...

ED: One person saw a snake yesterday. It was a ribbon snake. Now this is
this still a swamp here? Where are the trees?

ST: Yes.

ED: Are these trees?

ST: ummm....

ED: This is the low marsh. Sometimes people call them yellow pond

lilies, this is a marsh. This plant you can see goes all the way out there.
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Two more snakes were spotted by a student at the end of the line. With this
observation there was not quite as much excitement, but everyone took some time to look
at the snakes.

ST: | see a snake....oh! Two snakes!

ED: this one is too far away to touch. This one is a queen snake. Itis a

very small snake

ST: ooh! cool!

ST: You are some snake finder! We are the snake finders. The other class

didn’t find any.

ED: Queen snakes. | am glad that we have a snake finder. Did you write

that one down?

The students spent about forty-five minutes traversing the entire boardwalk.
Additional discussion topics included otters and their habitats, muskrat footpnithts, a
cattails. In the last part of the boardwalk, students were captivated wiittléhgreen
tree frogs that were on the boardwalk and the cattail branches beside the oardwa
They were allowed to touch the frogs briefly after wetting their fitigsr At the end of
the boardwalk, the group followed a steep path through a forested area back to the
education center on the upland plain.

While they were waiting for the other group to get back, they spent some time in
the exhibit room in the education center.

Segment six: The animal cages, Submerged Aguatic Vegetation (SAV) tank

and the exhibit room The students spent about fifteen minutes looking into several

large outdoor cage areas where sick and injured animals live. An injured tigtle wa
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spotted in the fenced area, although it was well camouflaged in its surroundings. They
also spent some time discussing the plants and animal inhabiting the submerged aquatic
vegetation tanks behind the education center. Sightings at the tank included frogs,
tadpoles, water-striders and algae.

The field trip ended for this group with a quick visit to the exhibit room in the
education center. Students wandered around freely and observed many objects and
displays that were designed for hands-on learning activity. Topics coveredexhthg
room include a poster of turtles found at the site, an aquarium with live fish and taurtles
large mural that is used for identification of animals found at the site, descriptions
wetlands and estuaries presented in interactive formats, an interactivyg displa
wetland plant communities, descriptions of research projects at the sitetoaicddis
account of human activity and artifacts found at the site, information abouatimggr
animals, the effects of tides, the river's watershed and geology, effexzbrify on
plants and animals, sediments in waterways, nutrients in waterways, a birel g zn
animal tracks and signs game.

Right before the students left, the other group of all girls returned to thateduc
center. The male students immediately started asking if they had sesama&es.

Male ST: Did you find snakes?

Female ST: no

ST: We did. We found three of them.

ED: That is right you have to remember that. There is one right here.

(Pointing to an informational poster.) That is a black rat snake like the one
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that we saw. We saw the queen snake and we saw the lizard. Remember

in the parking lot?

ST: and we saw two snakes.

The field trip ended in the education center meeting room with everyone talking
loudly all together about the day’'s adventures. Ms. Freeman thanked the students for
coming to the site and mentioned that they would be coming back in the spring.

Descriptions of the Science Lessons After the Field Trip

The following summary descriptions of science lessons in the classroorthafter
field trip include the science topic addressed, teaching strategies and sttidiiatsac
and responses during the lessons.

Summary description of classroom observation fourOn October 38, the

topic of the science lesson was an introduction to microscopes, in terms of ttseamgir
their function. During this class session, Ms. Miller introduced the students to a
worksheet on microscope parts. She used a “call and response” technigue to review the
words as a whole class activity. Then students proceeded to work on their worksheets
and there was a whole class discussion about the answers. Ms. Miller responded to a
non-responsive student in the middle of the class and called the office ftarassid/s.
Miller made no explicit content connections to the field trip.

The lesson started off with teams of students getting ready to work on science.
Ms. Miller mentioned that they were starting a new science unit, and thav iy be
exploring a new scientific “instrument” in the following excerpt:

TE: Alright this team is ready.

Ok it’s a tie between the colts and the falcons. Good job!
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Ok, so we are starting a new unit in science, talking about cells and living
things and non living things and animals and ecosystems and all those
different things

Ok, so part of being able to do this is being able to look at cells

And there is an instrument that is used to look at cells, because cells are so

small they cannot be seen with the eyes. Think about it: something that is

really teeny tiny.

So, what is an instrument that we can use to look at a cell? These

instruments that make cells bigger for us to see: What is an instrument?

(Calls on a student)

ST: trumpet

TE: No, those are musical instruments. These are science instruments.

Ok, let’s see... (calls on a student)?

ST: a microscope...

TE: Thumbs up if you agree with the student that it is a microscope.

Two thumbs up if you agree with the student.

TE: | agree with the student.

(Extra activity during this class: Early in the lesson Ms. Miller matithat one
student was vergon-responsive. Because the lesson was just starting, she was able to
pay individual attention to the student at his desk. She called for help from the oéfice ov
the intercom, while asking the rest of the class to work on the worksheet indiidtial

was obvious that there is a system in place for this type of situation. The regponse
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the office was swift, and she was able to get back to the whole class withineabout t
minutes.)
Ms. Miller also mentioned that there would be a quiz on the information that they
were reviewing on Friday.
TE: Today we are going to go over the parts of the microscope and then
on Friday--1 am going to give you all week to study and then we will have
a quiz on Friday. If you pass the microscope quiz you will be able to use
the microscope the next week that we do science...
ST: (students’ response is a soft yehhhhh)
TE: But you have to know the parts...’cause then you know what | can’t
trust you with the microscope. They are super, super expensive. | mean,
you would have to work like the whole year to be able to afford a
microscope. They are not like ten dollars or five and below. So that's why
| have to make sure you know the parts of the microscope. But you might
not remember the eyepiece. So when | say you need to look through the
eyepiece, you need to know what to do.....Good good.......... Alright we
are going to start with the easiest, the piece that everyone knows. It's
going to be letter “A”. Letter A. So | want you to look up letter “A” and |
want you to tell me which part you think letter “A” represents. OK,
(student) says he knows.
ST: Eyepiece

TE: If you agree with him, blink your eyes.
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TE: Anyone know what the eyepiece is for? We are going to add an

eyepiece just for looks. (Calls on a student)?

ST: You need it to look at stuff.

TE: Ok, good job. The eyepiece is there....That’s the part that you look

through.

Ms. Miller’'s shifts in tone of voice were less dramatic during this lesSba.
made several personal references during this lesson plan, which alseddftetone of
the work, creating a friendly atmosphere. She used call and response to eenpthasiz
vocabulary words early in the lesson. At the end of the lesson, she complimented
different teams of students on their readiness. She especially mentionaeirigajuiet
while doing things was just as important as getting it done. It appeared towe a ne
management technique that she was trying out.

Summary description of classroom observation fiveOn October 31st, the

science subject was living and nonliving things in preparation for the study of\dslls
Miller began this class with a quick review of the parts of a microscope and then
proceeded to an interactive exercise with words on post it notes for each student. They
were asked to place their word in a column on the board under laitim@nor pencilon
the board. After the students placed their words and justified their choice, Ms. Mi
invited the whole group to decide on what the columns signified and re-organize the
words based on their reasoning. Ms. Miller made no explicit content connections to the
field trip.

As Ms. Miller moved around the room distributing post-it notes with words on

them to each student, she described what their next task would be. They were to place
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the post-it notes in one of two columns on the board under either thézurmehor
pencil

TE: OK, listen up. Everyone just got a yellow post-it on their desk.

Ok? Do not call out what you have and quietly, read it inside your head.

TE: All you have to do is read it quietly. (changed tone of voice: | should

not hear a voice! If you are talking | will take your post-it.) (The students

then proceed to be quiet as they are reading the post-its.)

TE: Ok raise your hand if you are having trouble reading what's on the

post-it. It is top secret. (Reference to a student asking for help: He is being

honest. That is what counts.) Ok, here we go... (She is moving from
student to student.) Ok, you know what you have to do.

This lesson had started off with Ms. Miller irritated about a playground mishap
that occurred just before the class started. Throughout the lesson her tone of voice
switched dramatically from irritated to nice, with the irritation tedeto student
misbehaviors and the nice tone of voice occurring during her teaching.

TE: Ok, alright now, here’s the thing. Everyone knows what you have.

Now you have to decide which side of the board your post-it goes on

(students chatter quietly in response) Ok, so here’s what you have to think

of. | already have my two post-its up here. My first post-it says human,

my second one is a pencil. So you have to decide maybe whatever the item

that is on your post-it has in common with the other ones. So one by one

you are going to stand up and you are going to read (aloud) what you have
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on the post-it. And you are going to put it on one side. As you get going

you can’t say anything. We will have to see if that person gets it.

And then once we get that, we will decide what each of the categories is.

Initially she told students not to say anything about why they placed the post-it i
a particular column, but early in the exercise, she changed her mind and askeis stude
share their reasoning.

JR: Ok where are you going to put a chair? Put it wherever you think it

will go.

Just out of curiosity, why did you put it there?

ST: Because humans need it to sit on.

Ok, that’s an idea. (Student) why did you put that there?

ST: Because humans and they both eat.

As the lesson progressed, the students made their decisions and shared why they
put their word in one of the columns or the other. Ms. Miller did not say whether or not
the placements were correct, and listened to the reasons very openly.

ST: Fish

JR: Ok, why did you put it there? | am not going to say if you are right or

wrong. | just want to know.

ST: | already told you.

JR: You have to say it out loud. Say it quietly or you are going to lose

your turn.

ST: (inaudible response)

JR: It's a real thing...ok (student), what do you have?
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ST: Rock

JR: Where are you going to put the rock?

JR: Ok (student) what do you have?

ST: | have shirt...

TE: Read it out loud. You have shirt. Well decide where you are going to

put it.

Afterwards once we figure it out. | am not going to say what is right or

wrong. Why did you put shirt up there?

ST: Because human beings wear shirts.

TE: Ok that is a valid reason....OK (student) what do you have?

Everyone looked at the words and rearranged them at their desks. Then Ms.
Miller asked them to tell her what they thought the column headings should be.

TE: Ok, let me read what we have. On this side we hénerean adog a

shirt, pants chair, cell phonedolphin spider, horse andbutterfly.

Over herepencil, rock, basketball, desk, gold medal, crayons, ceaedl,

jersey.There are actually four misplaced. That was my fault. We have

four that are in the wrong place. Anyone take a stab at the ones.....Take a

guess.

After moving several of the words around with student input, Ms. Miller reread
the list to the students to see if they agreed that the lists were looking Dle¢e were
still no headings for the list.

TE: Ok you want me to put it over here. Ok, tell me how this reads...On

this sidehuman, dog, fish, dolphin, butterfly, spider, horse
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Check this side out...Olkencil, rock, basketball, desk, gold medal

crayons, cereal, jersey, chair, cellphone, paAtsight, we are in

agreeance. What do you think the two categories are? ... | need titles for

my categories now...(calls on student)?

ST: You mean like a title? Human and Non-human.

TE: Ok | like that, but | am looking for something a little more “sciency”

or “scientificky”. All of those science $100 words. Yes?

ST: |just want to say... (whistling in background).... umm

TE: You will be ok...ok | have 4 --3

ST: It could be humans human beings and .............. (trying)

TE: Alright give me something else .... K?

ST: Living things and nonliving thing...

Ms. Miller praised the student who got the correct titles for the two columns and
then moved pretty quickly to a description of the next few things that she wanted the
students to do to extend the lesson focus on living and nonliving things.

TE: Alright, this is what | am going to have you do. | am going to pass out

a yellow piece of paper and we are going to fold it in half like we did

human resources and natural resources. And | am going to have you guys

copy the list of words down, because tomorrow | am going to give you a

magazine. Everyone gets their own magazine and you are going to make

me a collage. | am going to ask you to find five living things and five non-
living things. And glue them on to the paper. Ok, so that is tomorrow’s

project. So | need this to stay up here so you have examples so we
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remember. And then on Thursday, if we get time-no on then Friday if we

get time after our microscope quiz ok? | am trying to give you directions

about what is going on. Ok, so, Friday we are going to go over what is a

living thing. | am going to give you a couple of days and | want you to

come up with your own definition of what a living thing and a nonliving

thing is.

After mentioning the microscope quiz on Friday several times, the sciassoa le
ended. When she stopped by my desk Ms. Miller told me that she had designed the
activity while she was out on the playground that day, just before the lesson wasito begi

Summary description of classroom observation sixOn December'® the

focus for science was a discussion of the structure and function of the diffeterdfzar
cell. The discussion centered on a worksheet that had been completed by students the
prior day with a substitute teach@&he beginning of this lesson was delayed due to
students need to find their worksheets. Initially Ms. Miller asked students for thei
descriptions of the parts of a cell based on the worksheet. Then she discussed functions
of each part by comparing the cell parts to parts and people in the school. Sustents
given prescribed time periods to think about their answers, and were diligent in coming
up with ideas during the discussion of functions. Ms. Miller made no explicit content
connections to the field trip.

It took a very long time to get the lesson started, with students talking with eac
other while looking for their worksheets in their desks.

TE: alright those of you who were here, we are going to move on and get

started...ok here we go....(tone of voice change to teaching
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tone)..Everyone’s cell should look like so...(voice change back to

commanding)...(student name) Not now!.

| need someone to tell me everything they know about a cell membrane,

‘cause you are going to have a test on it on Friday... so you have to know

your facts. You can't just tell me it is the thing that is colored this

way...(Student name)?

ST: There are two cell membranes.

TE: There are two cell membranes? No | need a blank one. There are

two cell membranes? Really

ST: (says) That is what the teacher said.

TE: OK, look at your notes...(students are coughing and shuffling) Look

at your assignment. Look in your science notes.

The lesson centers on a review of the structure of a cell, with the workshezt bas
on the terminology in the science text prominent in the discussion. Eventually Ms. Mille
turned the students’ attention to the functions of the cell structures by askingpthem
make analogies between the cell parts and parts of their own school and individuals
working in the school.

TE: Ok what can you tell me about the cell wall? (talking to student:

“chill, chill.”)

ST: Stiff structure that protects and supports the...(student reading the

words haltingly)

TE: Ok so this is the protector of the cell. It is that baggy little edgghg ri

here... of the cell wall, ok? It is like a cushion. Tell me about the nucleus.
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What do you know about the nucleus? If | only see three people writing
notes, then those three people get a homework pass. This is ridiculous. Ok,
(student), tell me about the nucleus, in your own words, not in theirs.

ST: It's the largest thing.

TE: What does the nucleus do?

ST: (inaudible)

TE: Itis the brain of the cell. This is the nucleus up there, it is like your

brain. It controls everything that goes on. It tells you what to do. Yes, itis

the largest part of the cell, (student)?

There was lots of chatter in this lesson while everyone searched for their
worksheets and then discussed the answers on the worksheet as a class. Msddille
counting backwards from five and directed students to finish tasks in minutes or seconds
to keep them engaged and on-task during this lesson. She gave students spgtisic le
of time to write and think and then counted down to help them accomplish the tasks.
There were occasional changes in tones of voice between teaching and msiuaging
behaviorsThe discussion continued with the introduction of the school analogy:

ST: Ummm the chlorophyll. (needs help with pronunciation...)

TE: You got it ...Just chlorophyll...Alright you got it....We’ll go back

and look at that later...I'll try to look up here at what is drawn...it's ok

people do make mistakes but what | really want to know what you

understand about the cell. So we are going to compare the parts of the

plant cell to our school. Pens and pencils are down...You are listening to

my independent instructions..So you guys sit here and think about it. So if
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you have your notes out and your picture of your cell that is going to help

us do it together.....Now if you talk, you do it on your own for a grade.

But otherwise we can do it together. No need to talk...when you get this,

just name and date. No need to talk...

Alright our first plant organelle is called the cell wall. Your job is to tell

us....put it in your own words, do it now. You have 30 seconds. You can't

write big ‘cause you only have a little box...

15 seconds.students are quiet... Tapping, 5 seconds, 3-2-1 Ok, what did

you write for functions within the plant?

ST: (inaudible)

TE: OK, it protects and supports the cell, think about it. Who in our school

is our protector?...not all at once--but who walks around the whole

perimeter or our school and supports and protects us?

ST: Ms. Frederick?

TE: Nope.

ST: Ms.Wakefield?

TE: Yes! She keeps us safe. She makes sure the doors are locked she

makes sure no one is here without at pass. Ok, once you copy her name

you have thirty seconds. Ok, look at the mitochondria.

Although this session began with direct instruction based on a worksheet with a
picture of cell parts to be labeled, Ms. Miller added a section devoted to student
development of an analogy. In preparation for teaching, she had decided that an

alternative strategy was needed to ensure student engagement in the stlidyaotsc

285



She engaged her students by asking them to compare the people and places in their own
school to the parts of a cell. As she proceeded to work with her students developing the
analogy, she indicated a discrete, 30 second time limit for student thinking abalfit spec
parts of the analogy. Students willingly shared their ideas and as the pesgressed

became more adept at figuring out school counterparts to cell parts.
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Appe

ndix C

Summary Matrix of the Interactive Nature of the Experiences,

Tabl

es 1-8

Table C.1. Descriptions of the Physical Contexts (first three obseniah dates)

Date and Contexts:
General classroom
description
Although the
classroom itself is
static, Ms. Miller
moves the student
desks into different
configurations
every month. The
wall decorations in
the classroom stay
approximately the
same, with a daily
schedule and
additions to the
math word wall at
the back of the
room. Ms. Miller
does not hang up
student work very
much. She uses
mostly
prefabricated
decorations in the
room.

September 20, 200
Social Science clas
Topic: Regional
mapping and land
characteristics
Brief Description:
This class session
involves teacher
guestions of
students and
reading of the socia
science text out
loud. Students werg
asked to come up t
the map and locate
the states
surrounding
Maryland. Ms.
Miller then
introduced land
formations before
getting out the

social science texts|

She read a few
paragraphs about
land formations in
the US, and then
made sure that
students looked at
pictures of
mountains, plains
and a plateau in the
textbook.

5 September 27, 200
sScience class
Topic: Solar
System
Brief Description:
This class session |
dominated by a
combination of
student questions
and references to
Ithe science
textbook. Ms.
> Miller went around
bthe room and
answered every
single question
and/or listened to
what the students
had to say about th
solar system. The
session ended with
a kinesthetic
demonstration of
the movement of
the earth and moon
around the sun by
three students.
During the
demonstration key
vocabulary words
such asotationand
axiswere discussed

5 September 29, 200
Science class
Topic: Intro to the
field trip
Brief Description:

SThis session was lg|
by Ms. Freeman,
and is an
introduction to the
field trip. Ms.

Miller was in back
of room observing
the session. The
educator began witl
a description of
what students
would do on the
field trip, rules for
ethe day, what to
wear and bring to
the site, lunchtime
procedures and the
site’s website. She
then moved around
the classroom with
two salamanders in

a container for

students to observe

firsthand.

—
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Table C.2. Descriptions of the Physical Contexts (last four observation dzs)

October 4, 2006
Field Trip

Topic: The environment
Brief Description:

The field trip consisted
of a hike through a
grassy area, a meadow
forest, back across the
grassy area to a deck
overlooking the wetland
the boardwalk over the
wetland, and a small
forested area before
returning to the
education center. Ms.
Freeman was usually in
the front of the line or
small groups of student
guiding them forward to
different areas.
Sometimes the students
moved randomly as the
searched for insects or
other items of interest o
the ground. On the
wetland boardwalk, the
group moved in single
file, with Ms. Freeman
in the front and Ms.
Miller at the end of the
line.

October 30, 2006

Science class
Topic:

Microscope parts

Brief
Description:

Buring this class

session, Ms.

Miller introduced
. the students to a

worksheet on

microscope parts|.

She used call
response to

review the words

then students
filled out the

5 worksheet and

there was a
whole class

5 discussion about

ythe answers.

Miller responded

nto a non-
responsive
student in the
middle of the

class and called

the office for
assistance.

October 31, 2006
Science class
Topic: Living and
non-living things
Brief Description:
This lesson began
with a quick review
of microscope parts
and then proceede
to an interactive
exercise with words
on post it notes for
and each student. The}
had to place their
word in a column
on the board under|
eitherhumanor
pencil. After the
students placed
their words and
justified their
choice, Ms. Miller
invited the whole
group to decide on
what the columns
signified and re-
organize the words
based on their
reasoning.

Ms

December 6, 2006
Science class
Topic: Cell parts
and functions
Brief Description:
The beginning of
this lesson was

5 delayed due to

dstudents need to
find their

5 worksheets.
Initially Ms. Miller

y asked students for
their descriptions o
the parts of a cell
based on the
worksheet. Then
she discussed
functions of each
part by comparing
the cell parts to
parts and people in
the school.
Students were
given prescribed
time periods to
think about their
answers, and were
diligent in coming
up with ideas
during the
discussion of

f

functions.
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Table C.3. Sensory Quality of the Contexts in Terms of Discernable Ssary
Inputs (first three observations)

General comments
on the sensory
inputs including
the visual,

auditory and

tactile
characteristics of
the classroom and
field trip
experiences.

September 20, 200
Social Science clas
Visual:

For this class
student desks were
inabigU
configuration facing
the blackboard and
projection screen. A
map of the region
was projected onto
the screen. Student
also read along and
looked at pictures in
the textbook.
Auditory: Teacher
guestions and
student responses.
Student voice:
During this session
there was an
alternation from
student chatter to
quiet while working
with the text.
Teacher voice

Ms. Miller’'s tone of
voice alternated
strongly between ai
irritable tone and a
teaching friendly
tone.

Background
sounds:

Sounds of students
moving around and
using the pencil
sharpener, rustling
the pages in the
texts.

Tactile:

6 September 27, 200
sScience class
Topic: Solar
System
Visual: The desks
were in the same
big U configuration.
Some colorful
pictures in the text
were referenced
periodically. The
sfinal activity in
class was a
1 kinesthetic model o
the solar system,
with three students
playing the roles of
the sun, the moon
and the earth. They
portrayed the
earth’s rotation
around the sun
visually and
kinesthetically with
help from Ms.
Miller. After class
Ms. Miller was
picking up papers
1and cleaning
up...she stated that
she likes her
classroom to be
neat.
Auditory: Teacher
guestions and
student responses.
Student voice:
Lots of student
guestions and
comments varying
in volumes level;

Students passed ol

5 September 29, 200
Science class
Visual: The student
desks were in the
same big U
configuration.
Marbled
salamanders in a
plastic container
were shown to all
students.

Student voice:
Student questions

f and responses

throughout this

session varied in
volume and
portrayed their
curiosity and
interest in the field
trip; excited during
the observation of
salamanders

Teacher voice:

teaching, friendly

tone of voice
throughout.

Background

sounds:Some

student chatter and
increased volume
while they were
looking at the
salamanders.

Tactile: Students

didn’t get to touch

the salamanders, b

watched Ms.

Freeman wet her

hands before she

picked them up.

tsome excited

Q)

Ut
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and got to use bran
new textbooks.

dchatter throughout;
laughter during the
kinesthetic demo
Teacher voice:
Teacher alternated
between teaching
tone and tough
management tone.
Background
sounds:Loud book
sounds

Tactile:

Students looking
through books for
correct pages

Table C.4. Sensory Quality of the Contexts in Terms of Discernable Ssoary
Inputs (last four observation dates)

October 4, 2006

Field Trip

Topic: The environment
Visual: The series of
settings were rich in
colors (shades of green
brown, black) and
textures (leaves, rocks,
soil, water, grass, trees
plants, etc.). The
education center
meeting room had dark
colored walls, a high
ceiling, and a large stor
fireplace at one end of
the room.

Auditory:

Teacher questions,
comments and
directions to students
and chaperones; studer
and chaperone
responses, questions,
discussions with each

October 30, 2006
Science class
Topic:
Microscope
Visual: The

, student desks
were grouped in
threes with two
facing the group
of three. There
were four “team”
groupings with
names of football
deams, the
Chargers, the
Falcons, the
Colts, and the
Redskins.
Auditory:
Student voice:

nfThroughout this
class there were
periods of studen
loud chatter and

other and the

movement

October 31, 2006
Science class
Topic: Living and
non-living things
Visual: The
student desks wereg
still in the team of
five configuration.
The post-its and
columns of words
on the board addec
a visual aspect to
the lesson.
Auditory: Teacher
guestions and
student responses
throughout; studen
movement to the
board with their
post-its.
Student voice:
There was some

[ background chatter
during this lesson,

December 6, 2006

Science class

Topic: Cell parts

and functions

Visual: Basically

the same desk

formation.

Auditory:

Teacher questions

and student

| responses; student
movement,
humming, buzzing
of the pencil
sharpener.
Student voice:

| Students were
pretty noisy as this
lesson got started,
with humming,
talking and singing
in the background.
Their
conversational

but in general the

points during the
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chaperones.

Student voiceStudents
were very talkative and
enthusiastic throughout
the field trip. They
asked a lot of questions
during the discussions
that varied in volume
and clarity based on the
individual confidence
levels.

Teacher voiceMs.

Miller supported studen
work with enthusiasm in
her voice. There were
occasional interactions
in which she supported
student work quietly.
Background sounds:
Included a variety of
animal sounds, such as
bird calls, insect noises
(whirring, buzzing,
clicking), the sounds of
leaves being crunched
underfoot in the forest,
sounds of fish and frogs
moving in the water of
the wetland. Also very
loud airplane sound
periodically overhead.
Tactile: There were
many opportunities for
students to touch plants
and animals and leaves
and soil and water
throughout the trip.

interspersed with
quiet work on the
worksheet.
During the
opening work Ms
Miller employed
call and response
creating an

> opportunity for
students to call
out, rhythmically,
together.

t Teacher voice
The shifts
between
management/ster
tones of voice an(
helpful, teaching
tones were not as
dramatic as for
other lessons.
Tactile:

Students worked
with pencil and
paper to fill out
the worksheet.

D

students worked
quietly as they
placed their words
on the board.
Some of their
answers were very
,quiet and tentative.
Teacher voiceThe
lesson started off
with some irritable
teacher talk about
what had just
happened on the
playground, but
rapidly changed to
na normal, friendly,
i teaching tone of
voice.
Tactile:
The students place
their post-its onto
the board.

discussion about
cell functions
compared to schoo
functions were
sometimes quiet
and tentative
sounding.
Occasional laughte
punctuated the
discussion too.
Teacher voice:
Ms. Miller mainly
worked with
friendly tones of
voice throughout
this lesson.
Tactile: Students
mainly worked
with their
dworksheets, filling
them out with
pencils..
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Table C.5. Nature of Interactions ( first three observation dates)

Date and Contexts:
Nature of the
interactions and
conversational
characteristicsin
terms

of inquiry,
conversation,
instruction and
debate (Burbules &
Bruce, 2001)

September 20, 200
Social Science clas
Nature of
Interactions:
Teacher and
studentsThis
session had
characteristics of
instruction. Ms.
Miller was at the
front of the room,
leading a question
and answer sessior]
about states and
then regions of the
US using a social
studies text and an
overhead projector
with a map of the
mid-Atlantic region
to stimulate student
responses.

6 September 27, 200

sScience class
Topic: Solar
System
Nature of
Interactions:
Teacher and
students
This session was
more like a
conversation, with
an open-ended
discussion about th
solar system and
development of
understanding of
student questions
prior knowledge
about solar systems

5 September 29, 200
Science class
Nature of
Interactions:
Teacher and
students
This session had th
characteristics of
instruction in that
the students were
led through a series
of descriptions and

peunderstandings
about the field trip
in advance of their
experience. It
ended with a brief
inquiry based

5.discussion based o

several questions

about the
salamanders that
were brought to the

Q)

classroom.

Table C.6. Nature of Interactions ( last four observation dates)

October 4, 2006
Field Trip

Topic: The environment
Nature of Interactions:

Site educator and

studentsThroughout the

field trip there were

elements ofinstruction

andinquiry in the

Science class
Topic:
Microscope
Nature of
Interactions:
Teacher and
studentsThis
class session

interactions between Ms.involved Ms.

Freeman and the

students and chaperone
Ms. Freeman modeled
making observations
throughout the field trip.
Ms. Miller maintained
several roles during the

Miller leading
ghe students to
the correct
answers on the
microscope
worksheet
through an

October 30, 2006

October 31, 2006
Science class
Topic: Living and
non-living things
Nature of
Interactions:
Teacher and
studentsThis clas

process as the

of where each wo
fit into the column

involved aninquiry

students worked to
solve the problem

scheme. There was
also an element of
debate as students

Science class
Topic: Cell parts
and functions
Nature of
Interactions:
Teacher and

S
session used
elements ofnquiry
andinstruction as

rd to solve the

parts and their

December 6, 2006

studentsThis class

the students worke

problem of drawing
5 an analogy betwee
the functions of cel

=)

2
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field trip, including
assisting student
understanding of

discussion points and
completing activities,

working with the

students to fill out the
worksheets as requeste
by Ms. Freeman, and

managing student

behavior as necessary.

instructional
process.

justified their
reasoning.

school.

Table C.7. Construction of Knowledge (first three observation dates)

Elements of
Construction of
knowledge

Quiality of the
guestions asked by
teachers and
students, open or
close-ended (Kisiel
2005) and
references to prior
knowledge and
experiences as they
make “sense” of
their experiences
(Miller & Boud,
1996)

September 20, 200
Social Science clas
Quality of
guestions:

Most of the
guestions asked by
Ms. Miller of the
students were close
ended.

Examples of
teacher questions:
Who can tell me:
Who remembers
one of the
surrounding states
of Maryland? Who
remembers there
were four of them?
Do you remember
where West
Virginia was?
Where do you think
Pennsylvania is?
References to

prior knowledge:
Ms. Miller
referenced their
prior work on the
subject.

There were no
student questions.

5 September 27, 200

sScience class
Topic: Solar
System
Quiality of
guestions:
This class included

-both open and
close-ended
guestions on the
part of Ms. Miller
working with the
students. Ms.
Miller asked
students to discuss
anything they
wanted to about
solar systems. The
end of the class
session involved
specific knowledge
about how the earth
moves around the
sun.
The series of
teacher questions
included: How long
does it take for the
earth to move
around the sun?
Which side

5 September 29, 200
Science class
Quiality of
guestions:

This class involved
a number of
guestions from the
students to the

field trip. Examples
of student
guestions:

Do jaguar’s live
there?

What is a wetland?
Does that have
water?

Will we get to catch
some frogs?
Thatis alotto
remember! Do we
need our bookbags
Do we have to bring
lunch?

Where do we eat?
Do you know which
one is a boy and
which one is a girl?
(salamanders)

Do you have a
website?

(direction) does the

References to

2
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sun rise in?

What planet could
we not live on
because it is too
close to the sun?
Student questions
If somebody goes t
the sun would they
be fried?

Are we on earth?
What is under this
part?

How do the ice age
come?

References to
prior knowledge:
One student
referenced her
experience with a
phone call to her
home county of El
Salvador and
another referenced

TV show and
technology.

prior knowledge:
The student
guestions were
based on their prior
experiences on field
trips and common
Dsense questions.

|92}
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Table C.8. Construction of Knowledge (last four observation dates)

October 4, 2006

Field Trip

Topic: The environment
Quality of questions:
Most of the questions
asked by Ms. Freeman
were designed to
stimulate student
thoughts about the
environment.Examples
of site educator
guestions:

What area do you think
we are in...a field a
forest or a wetland?
But what is it? Does it
smell like a lemon?
Does it smell like a

pear?

October 30, 2006
Science class
Topic:
Microscope
Quality of
guestions:

The questions
asked by Ms.
Miller in this
session were
close-ended,
targeting the
parts of a
microscope.
Examples of
teacher
questions:

So what is an
instrument that

October 31, 2006
Science class
Topic: Living and
non-living things
Quality of
guestions:

Ms. Miller's over-
arching question
for this session
stimulated the
students problem-
solving capacities
due to its open-
ended quality. At
the end of the

December 6, 2006
Science class
Topic: Cell parts
and functions
Quality of
guestions:

This class session
consisted of a
mixture of close-
and open-ended
teacher questions.
Example of
questions:

What would the
nucleus do?

lesson, the studentsWhat does it

answered the
guestion
themselvesThe

contain; the green
color?
Your job is to tell

294




How come the leaves
fell off the tree?

Do you know why it is
called the Sweet gum
tree?

What is sap?

How much water would
there be at high tide?
Give me some evidence
look around can you se¢
how high the water got
recently?

Student questionswere
wide ranging and
showed their curiosity
throughout the field trip.
Example student
guestions:

What kind of birds?

Is there a banana snake”

How do you find
snakes?

Did the other group find
a snake?

References to prior
knowledge: There were
periodic participant
references to prior
knowledge. For exampl¢
Ms. Miller identified a
green tree frog early in
the field trip, accessing
her prior year’s field trip
experience.

A student sighted a
spider in the meadow
and immediately called
it a tarantula, accessing
her prior knowledge of
spider names.

b References to

v

we can use to
look at a cell?
Anyone know
what the
eyepiece is for?
What is the arm
used for?

Which one is the
body tube?

prior

knowledge:
None

2

guestion wa
What are the
categories of the
two columns of
words on the
board?
References to
prior knowledge:
As students
justified their
choice of column
for their own word,
they accessed thei
prior knowledge of
the items in the list

us what is the
function, in your
own words?

Think about it:
Who is the
protector of our
schools? Who is it
that walks around
the perimeter of the
school and protects
and supports
us...Who is it?
References to
prior knowledge:
Students accessed
their own
knowledge of their
school as they
compared parts an
functions of the
school to the
functions of cell
parts.

D

D

295



Appendix D
Student Interview Transcripts

On October 1%, three girls (two Hispanic and one African American Becky,
Marianna, and Afia) (and a boy (African American James) were inteedie@n October
17", two boys and two girls (all African American, Lynda and Nyah, Ade, and Niles)
were interviewed. On Decembéf,@Nyah and James were interviewed as a follow-up to
the October interviews.

During all of the interviews, the students were very curious about the equipment
and what we would be talking about. They actively engaged with each other in
conversation and mostly stayed on task throughout. There were several timekavhen t
groups’ attention was diverted, but they responded readily to my direction. During the
second interview, Ade pretended to be a radio announcer picking up the recording device
on the table and speaking in a deep voice into it with “announcements” related to our
work together. This added both a creative and playful element to the interview.
Periodically the students disagreed, but we were able to quickly resolve tlge issue
through discussion. In general, the interview sessions were noisy due to studergs talki
excitedly on top of each other.

| began each interview with an introduction and brief description of the research
study. After thanking the students for participating in the study, we discussed/g/ha
would be doing for about an hour. | showed students the video and audio equipment and
then asked them to answer the first question on the interview worksheet (see Appendix
A). The first question was a word list, which | hoped would give students an opportunity

to freely think about the field trip. The second question asked students to write a story
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about something that was very interesting about the field trip. In the thirdayuesti
asked the students to relate their favorite thing about the field trip.

The students were pretty quiet while answering the questions. After they had
written down their answers, | asked each student to share their anstieegoeti other.
Students read the questions carefully with varying levels of confidence lgeforg
their answers. Several students listed the same words for the first queatiog. lioth
interviews, we spelled words together out loud.

October 13" Interviews

The students expressed enthusiasm for the field trip experience and discussed a
variety of topics. They made several connections to other outdoor experiences in thei
lives. They cooperatively drew pictures that represented their memoresfadlt trip

Student enthusiasm for the field trip experienceAs this interview got started,

there were a series of quick comments made by students about the field tripreeper
ST: It was fun!
ST: Yeh, | liked it!
ST: | want to go again.
ST: | can hardly wait to go again in the spring!
ST: We were in the girls group. We picked up worms, and spiders.
They were very enthusiastic about the experience and expressed intdresnng
field trip.

Opening Discussionl asked the students to define research, especially because

they were involved in this research study. Their responses showed their undegsténdi

research quite clearly:
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ST: Research means when you find out something. And you research it.

ST: And you study it

ST: Or find information. Find it from the text.

Their definition was possibly limited to looking up information about a
subject in books rather than the process of designing and implementing an
experiment or study and gathering data.

| then asked the students to answer the questions on the worksheets. As the
students began to write, they were talking about the field trip and relatedeexasri
from their lives. They discussed insects, the meadow, butterflies, waderstand one
student told a story about ants on the television show “Fear Factor” as theyritiage w
The following series of comments was typical during the interviews, wheresgtutents
wandered through different thoughts together:

ST: | want to see a snake.

ST: Do you think we might see foxes in the spring? (Students talking on

top of each other.)

ST: | want to go in the summer.

ST: Do you all got cicadas?

ST: What's a cicada?

PP: Do you know what a cicada is?

ST: ltis those things that stay in a tree. It is those things that fly around

you and | had one on my hand.

ST: Ilove those bugs.
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One student proceeded to make mosquito noises and we had a brief discussion
about foxes. Becky talked about bringing her family to see the site. As the stuehaht
their word lists aloud, sometimes other students interjected comments aboatdee w
The discussions were brief during this part of the interview. The second questidn aske
for student stories about something interesting during the field trip. Most studeits
one to three sentences, making both their written and verbal stories relativein shor
length. The following excerpt is an example of one student’s story and the atswhe
other students that it elicited:

ST: (reading out loud) I liked going in the exhibit room and when we got

to touch the turtle. (reading and speaking slowly.)

ST: It looks like mud...umm the marsh.

ST: | want to put the turtle in the water marsh.

ST: | saw a turtle.

ST: We got to touch it.

ST: That was, oh my god....it had long claws.

ST: It couldn’t see us.

ST: How come you all didn't see it?

ST: How did it get in the tank?

ST: I know it was a painted turtle, wasn't it?

In this short interaction, the students expressed their interest in the turtle in
the tank, which some students had touched.

Outdoor experiences The second question was a paragraph description

of what each student considered to be the most interesting part of the field trip.
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These paragraphs were quite short and were read very quickly by the students. If
there was not much discussion, we moved on to the next person. | then asked the
students to verbally compare their experience during the field trip to any outdoor
experiences that they might have at home. They talked about riding their bikes,
playing football, and going into the woods. Again, the descriptions were very
short:

ST: Outside, when | am outside, | just play with my dog in the back yard

and then | bicycle. And then if my two friends are there | go knock on

their door. And | don't like going outside by myself alone, because it is

really boring. It's really boring.

Another student described playing outside with their friends:

ST: It was like on August®land we were playing outside. We met some

friends and it is almost like a girls’ club. But when | started to play with

them and | saw her mom she said that my daughter is sick, so | can’t play

with her and that made me feel bad.

Another student talked about what he did during recess:

ST: Well, at recess --1 just sit there-- | don’t do anything. | don't play, but

when | see bugs, | think of (the field trip site). | just sit there and think all

day. That's why | was daydreamingdnstead of listening to what my

teacher is saying.

This was a very frank description of just sitting and thinking, that contrasted with

the other activity-oriented descriptions.
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The last question on the worksheet asked the students to describe their
favorite thing about the field trip. Their answers ranged from picking up worms to
“Seeing the tree frog because | had never seen a real frog” to de=grgen tree
frogs and going on to the deck. One student mentioned three habitats:

ST: When we went to the wetlands, the forest and the fields cause we saw

all kinds of animals, wet frogs, and insects.

The verbalization of what they had written didn’t create much extra
discussion among this group of students.

Picture drawing. The final activity during the interviews was

collaborative picture drawing related to the field trip. Both groups decided to split
the large sheet of paper in half. Both groups worked on their drawings across the
table from each other.

Both drawings (See Figures D.1 and D.2) depicted particular aspects of
the site and show the students’ interest in a mixture of plants, trees with holes, and
animals. Drawing D.1 depicts the elevated observation deck with three people
it, three trees (one with a big nest hole in it) a green frog, clouds, an ogumgy fl
the sun and the moon. Drawing D.2 depicts a large building, clouds, a butterfly,
two trees with holes in them, a smiling fish, and water. The student did not
discuss the field trip together as they drew the pictures. These two students
tended to draw things independently of each other’s opinion about what should be

drawn.

301



Figure D.1. Student Drawing 1, Oct. 13 Interview.

Figure D.2. Student Drawing 2, Oct. 13 Interview.

October 17" Interviews

These students also expressed enthusiasm for the field trip and discussed things
they had found. They made connections to other outdoor experiences but not to learning
science at school. This interview ended with a vigorous discussion of snakes.

Student enthusiasm for the field trip experienceThe four students opened this

interview with a discussion about what they had seen during the field trip:
ST: And we wrote down what we liked. And me and my friend saw thirty-two
tree frogs!

PP: You counted them?
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ST: Yeh, we did.

ST: And the boys, we saw two snakes and a bunch of tree frogs.

ST: And we saw the, umm, the beaver house (Students talking really loud on top

of each other.)

ST:

And we saw the wood that the beaver ate.

The students talked a little bit while they were working on listing the woods f

the field trip. One student said:

ST:

Ooh! We saw that puffy mushroom. You put your finger on it, and it went

Poof! and sprayed all that stuff into the air.

Another student said that they had wanted to take one of the little green teee frog

home. The following short discussion about beavers included sighting a beaver and a

detailed debate about the shape of a beaver house:

ST:

They said they got to see a beaver and it was brown and it was

chewing on wood and when they came, it ran.

PP:

ST:

ST:

ST:

PP:

ST:

ST:

ST:

PP:

So is it possible that they saw a beaver?

Yes.

Actually, No, ‘cause the lady said that the beaver was coming at night.
That’s because beavers got to build dams.

What did the dams look like?

It looks like a hut so it is built around like a cylinder.

No a cylinder and the bottom of a cylinder.

No, it has a cone at the top and it looks like a circle down bottom.

Maybe you could draw it on a piece of paper.
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ST: (Student drawing) It looks like this...

ST: Isaid a cone and a cylinder at the bottom.

ST: No, that is what the house looked like that you saw.
The students were quite interested in the beaver homes and dams, and had retdmned a hig
level of detail about where beavers live. The two students who had differing ideas about
the shape of beaver houses were willing to talk about it and work it out as they talked.

Student descriptions of things foundAs the students worked through

the list of questions on the worksheet, one student remembered touching
something that was green and sticky:
ST: It is this green thing it is this thing that is green and when you open it,
itis ...sticky?
PP: Does anyone remember what that was?
ST: It was like this. It was black outside of it and it was green and sticky
inside of it.
PP: Was it at the marsh?
ST: No. | forgot it was at the low or high marsh and she picked it off from
the tall flower and then she opened it and | stuck my nail into it and held it
on my palm.
ST: And it would stick on you without falling.
PP: Do you think it was a cattail? Was it a brown cattail, did she use the
word Velcro?
ST: No it was a green thing...

ST: Alright in the middle of it would stick onto you like always.
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ST: It was real sticky-- it was like glue.

We never figured out exactly what the green and sticky thing had been,
but the discussion mirrored the intention of the site educators that participants
should be able to describe things, and not be focused on identification and naming
things. In this conversation, the students worked on communicating what it
looked like and felt like, using many descriptive words. Because the girls and
boys had hiked around the site different groups, they had probably found slightly
different things during their hike through the different habitats.

One student remembered great detail about a blue heron discussion during
the field trip:

ST: | remember, ‘cause they said look out and see these big white birds

and then we saw them flying.

ST: All | remember is they said when they get close to you, you should be

careful.

PP: Was it an osprey?

ST: It was like one of those birds that flew around the low marsh like

where it leads to the Bay and we saw it fly all around it....

PP: Was it a goose?

ST: No, it wasn'’t a goose.

ST: It was a big white bird.

PP: Was it a heron?

ST: Yeh, it was a heron.
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ST: And we asked Ms. Diane. where it was going and she said it was
going to the Bay river and that was when we asked her how long does it
take to get to the Bay river, she said it would take ten hours, but for the
low marsh and the high marsh to rise it takes about six hours....
This student was making connections between habitats and a bird’s movement,
including length of flight times and details about the difference between tse tide
in the low and high marshes.

Remembering other outdoor experiencesSeveral students had stories

about frogs in their backyards. One student talked about how her grandmother
collects frogs:
ST: No, my grandma does...And at night time at my grandma’s house she
collects frogs and she got this big box like this and it got a like skinny
board between them so they can'’t eat each other.
PP: Ok what does she do with them?
ST: She got a top over the frog so it can’t jump out...And she put, like she
catch little fishes like that for the turtles and she gives worms and ants and
bugs to the turtles. And she found two camouflaged frogs.
PP: Let’s have (Student) tell us what that big word means...
ST: Camouflage means when they are hiding you can’t see them that good
‘cause they change the color that camouflage them...
PP: Do you know how to spell that word?

ST: I am going to spell it.
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ST: I am the news reporter and | am taking news. These people have told

their stories.

ST: Not me!

ST: Big high news reporter...

In this story, the students correctly used the word “camouflage” as she
talked about her grandmother’s animals. Another student defined it and then we
spelled it together. By the end of the interview, Lynda spelled it correctie
board without assistance. Ade picked up the recorder and played “news reporter”
at the end of this discussion.

Connections with scienceToward the end of the interview, we talked

about classroom connections between science and the field trip. The students
mentioned that in class they had been focusing on the solar system, but did not
really make other scientific connections explicitly in response to the questio

Snake discussionThe interview ended with Ade and Niles drawing

together and the two girls, Lynda and Nyah working on collaborative drawings.

The two boys immediately decided to draw snakes on a tree limb. This excerpt

shows the details of their negotiations about what and how to draw the snakes:
ST: (sounds of drawing)....and then you can design your snake, | am still
designing mine. Mine has teeth like yours. ‘Cause snakes don’t got no
arrows....I want this snake to look mean...Don’'t you want the snake to
look cool?....(student singing)....You draw yours....That don’t look
right...l1 want my tongue to be a little bit wider. It is pink. If our picture

was a little bit bigger...Why are you drawing the snake that color?
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The snake was black.

ST: The queen snake was grey....and don’t use pink, ‘cause it looks like

grey...no that is ugly...ok | am not using pink....This snake look cool. |

found this one.

ST: Itis just a queen snake. Mine is going to be the queen snake, the cool

snake that is black white and grey.

ST: It does. A coral snake has lines on it.

ST: That isn’t a coral snake it is a queen snake....You know it was grey...

| don’t want brown at the bottom of my snake..yeh | really put grey on my

snake...Your snake is far away from mine...I should have put my snake
right there....

The two boys had found the snakes during the field trip and were very
engaged as they made a drawing of two snakes in a tree. Ade accessed his prior
knowledge of snakes as he got creative with the colors. The two boys stated their
opinions clearly about what the snakes should look like and then negotiated
drawing together in very close quarters. The end result was a detailee pict
two snakes, one with a crown on its head and very large spiky teeth (See Figure

D.3)
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Figure D.3. Student Drawing 1, Oct. 17 Interview.

December &' Interviews

| decided to individually interview Nyah and James on DecentheFitese
interviews were not part of the research design. After | finished my sdesson
observation on that day, Ms. Miller and | agreed that | should interview Nyah to finish up
the process that had been interrupted on OctoB®nilen she abruptly left the room.

To balance the interview process, | decided to also interview Jamesdddiershare
some pictures from the field trip with the two students. We then talked about theifiel
together as the students made individual drawings related to the field trip.

To extend the discussions, | asked the following questions: In what ways do you
like learning science in school? What do you want to be when you grow up? How do you
relate what you are learning in science in school (structure and functioifspt@gour
experience during the field trip?

Even though it was two months after the field trip, Nyah remembered many
details about the various habitats. She talked a lot about finding things. Jamesywas ver
quiet during the interview. He proceeded to draw a picture very similar to Niaih’'s

with a personal addition that he described as a “Character in Nature.”
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Field trip habitats. The students both started drawing individual pictures at the

beginning of their interviews. The female student remembered and discussetd habita
details early in the interview even before we looked at the slide show, with no prgmpti

NY: We went to the wetlands first. We went to the high marsh and then

we went to the low marsh and then, hold on, there was five things,

right....we went to the high marsh, the low marsh, the wetlands...We went

to the woods and there was one more thing that we did...

PP: Did you go to the meadow?

NY: Oh yeh we went to the meadow.

PP: was that last for you?

NY: Yeh, the high marsh was the first thing for us.

PP: Ok. So what are you going to draw a picture of?

NY: When we was in the woods and we found this mushroom...that when

you pushed down on it some stuff came out of it...

This student described catching insects using descriptive words:

NY ...yep! | caught a black thing that had a hundred legs on it and it was

brown. | caught a spider and a worm and | caught one of these green

things.

PP: A grasshopper?

NY: No. I think it was a preying mantis. It was sitting on the tree and |

caught it.
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Finding things. Nyah also talked about a leaf that she had found in the

forest and described one leaf as being very pointy and large in response to my
guestion about leaf shapes that she remembered:

NY: (thoughtful tone of voice)...We had to pick up different kind of

leaves and see if we could describe it...

PP: Do you remember any of the leaves?

NY: | picked up like a straight pointy one..like that (draws a picture)

PP: Oh that is really pointy! Like that (I drew a leaf) kind of?

NY: Yes but pointier.... yeh, like that...

PP: And it was pretty big? It was like that big? How long....show me.

NY: No- that finger to that finger.

PP: So that was pretty long...| am going to say seven inches...

Nyah also mentioned her experience rolling logs to find what was living
underneath, which was encouraged by the site educator. She remembered finding
a grasshopper, worms and a little brown salamander under the log.

Character in Nature. When James joined us, | decided it would be okay

for the other student to stay with us. He immediately started drawing a glcatire

at first resembled the other student’s picture. Even though | showed him the same
pictures of the field trip that | had shown the other student, he did not talk at
length about the field trip. Until....... James said that the picture he was drawing
was one of “Character in Nature”:

PP: Can you relate what you are studying now to the field trip?
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JA: “Character in Nature.” Because you all had a lot of grass and flowers and
trees. Because it was us, and we weretiaeacter And we had the trees and
grass and flowers and that was tia¢ure

PP: So where did you get that from?

JA: From science.

In the middle of his pictures of trees, he had drawn a picture of himself and
pointed to it while he was describing a “Character in Nature.” He had beequiety
during the interview in general, so we kept talking a little while longerlzdended the
interview.

At the time, | did not realize the importance of what had just occurred. During the
teacher interview right after this student interview, | mentioned Jaefesence to
“Character in Nature.” Ms. Miller responded by describing her work wuttleits the
day before during language arts, on the concept of “Character vs. Nature.”

Figure D.4. James’ Drawing, Dec. 6 Interview.

James’ picture showed trees and a human in between, see Figure D.4. In contrast,
Nyah’s drawing illustrates her favorites: the puffy mushroom and the log twveslin

between the two trees, see Figure D.5.
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Figure D.5. Nyah’s Drawing, Dec. 6 Interview.

After both interviews, | realized that although James had not been very talkative
during the interview, his thought process had been very much related to the fiele trip. H
had made a connection between thinking about characters in nature and his experience
during the field trip. His drawing represented his meaning-making process tha

connected his experience in nature with the concept of a character or person in nature
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Appendix E
Narrative Summary on “Camouflage and Snakes”

Snakes were of interest to the students from the beginning of the field trip
experience, but Ms. Freeman, in describing camouflage and noting that it would be hard
to find snakes, stimulated a higher level of curiosity in the field trip [@eti¢s.

She first used the tercamouflageduring the pre-trip orientation and then used it
to describe the common attributes of plants and animals that make it difficedt to s
animals in their natural surroundings. She mentioned early in the pre-trip ptiesenta
that the animals at the site might be difficult to find due to their camouflage
characteristics and thus effectively presented students with a chalendgeey might
not see any snakes.

During the pre-trip discussion, the students seemed familiar with the concept of
camouflage, and defined it correctly in response to her questions. Several students
wondered if they would be seeing snakes. Ms. Freeman indicated that thepmight
might not, and mentioned their camouflage colors as the reason that they blend so well
into the background.

ST: How do you find snakes?

ED: That is a perfect question--how do you find snakes if they blend in

because of camouflage? You have to be looking, you have to look really

hard and you know what? | will let you know that we probably will not

see a snake because they don't like it when groups come along, so they

typically hide really well. But if we do, that will be greatField trip,

October 4, 2006)
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During the opening segment of the field trip in the education center, Ms. Freeman
discussed both nocturnal and camouflaged animals with the students. She made several
more statements about snake sightings in response to students asking agamatiitie
see any snakes. She said emphatically that they would not, suggesting thah e at
the site tended to run away from the noisy groups visiting the site. She also mentioned
that they would be difficult to see, but that maybe someone at the end of the line might
find some snakes. These comments only made the students more determined to spot a
snake.

Because snakes are not everyone’s favorite animal, and many peoplaidrefafr
snakes, it was not surprising that one student became apprehensive almost as soon as the
group stepped outside. Ms. Miller reassured him that there was not a snake nearby. This
was just one example of the close attention she paid to student fears. Theserieaist
unusual. During the post-trip interview Ms. Freeman mentioned that frequently students
who have recently immigrated to the US are more fearful of snakes, and with good
reason. Poisonous shakes are still found in many countries outside of the US and in
South and Central America in particular, which are the origins of many immhigra
families in this area.

Periodically during the course of the field trip, students made observations that
were based on their prior experiences or knowledge of animals, and snakesutapart
showing their high level of engagement and interest in interacting with Esman.

During the hunt for insects, one student spotted a hole in the ground and labeled it a

snake hole. Ms. Freeman immediately pointed out that the hole was too big, that it
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looked like a site where squirrels might have buried some nuts, and encouraged the
students to look for evidence.

The vegetation in the wetland area along the boardwalk was quite different than
the forest, and because students were walking in a single file, interagémmimited to
one or two people and the environment. The opportunity to look carefully at the
vegetation was not lost on the students at the back of the line. They spotted a black rat
shake on a tree branch with much excitement! There were many congratulatidvis.a
Freeman mentioned that everyone at the front of the line had walked by the snake.

Because the teacher was at the end of the line and right in front of methlewas
only person who heard her say very quietly: “I think this is the closest that | have e
been to a snake.” This comment provided evidence of her assertion during the first
interview that she was not an outdoors person.

A student asked if the snake could be caught and Ms. Freeman replied that it
could, but she would not recommend catching that kind of snake. She proceeded to very
calmly explain that it would “poop” on your hands and it would smell awful, and showed
the students (again in response to a question) where the excrement would come out of the
shake. This down-to-earth discussion was presented as a scientist disclasimgcah
functions, and provided students with another way to think about what is involved when
handling wild animals.

This interaction provided a great example of Ms. Freeman'’s descriptive technique
during the field trip and yet another repetition of camouflage. She statetitéhats a
careful eye to find camouflaged animals and this was the basis of her complilntra

students who had found the snake.

316



About fifteen minutes later, the same students spotted one snake and then another
right next to it curled up in two small tree branches. Another round of congratulations
went to the “snake finders” at the back of the line. The snakes were then desgribed b
Ms. Freeman as the smallest snakes found on the site, or queen snakes, providing another
example of her depth of knowledge about animals at the site.

The students in our group were curious about whether the other group had found a
snake, and one student asked the girls right away if their group had seen asy $tak
quite happily reported that our group had seen three. The girls reported that they had not
seen any snakes, but had spent a lot of time rolling logs and looking for salamanders in

the moist ground underneath the logs.
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Appendix F
Field Trip Preparation Framework and Worksheet

Wetlands and Rivers as the context of field trips: A framework to assist a teher’s
decision-making process, NSTA Presentation

Peggy L. Preusch, March 29, 2007

St. Louis, MO

Context

Location and habitat types

Maps of the area indicate:

Are there any descriptions of the habitat types available?

What is the level of detail? Will you need more information on the habitats”

Is there information available in terms of the study of the sciences like G@olog

Geography? Ecology? History?

Which patrticular plants and animals can be found at the site?

What effect will season have on what the students will see and do?

Pedagogy

Who will teach?
Will there be an “expert” available to answer questions?
How important are printed materials and signage to the overall experiencer:

Will the students be working in small groups? Or all together in large groupsrigal
and observing and doing things and talking”?

How frequently and for how long will students be involved in “hands-on” activities?

Will they be involved in an inquiry process or investigation at the site?

Who will be the “expert” at the site?

Scientific research

What is your interest level in research at the site?

Will the students be able to connect with research in any way?

Is there on-going research at the site?

Are there scientists working at the site? Or are they located else=vhe

Is there any information available about the research at the site?

How will it be presented to students?

Will the students be actively involved in gathering data?

Are there any obvious connections to research available for your students?
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