HOW TEACHERS’ INSTRUCTIONAL CHOICES AFFECT
STUDENTS’ PERCEPTIONS OF A SCIENCE CENTER FIELD
TRIP: FIVE CASES
A Master’s Thesis

by
Meghan J. Briggs
MS Teaching
Portland State University

with support from

Everyday Encounters with Science

This thesis was completed, in part, through an internship with the Evaluation & Visitor Studies Division
at the Oregon Museum of Science and Industry (OMSI).

October 2009



HOW TEACHERS’ INSTRUCTIONAL CHOICES AFFECT STUDENTS

PERCEPTIONS OF A SCIENCE CENTER FIELD TRIP: FIVE 8BS

by

MEGHAN J BRIGGS

A thesis submitted in partial fulfilment of the
requirements for the degree of

MASTER OF SCIENCE IN TEACHING
in
SCIENCE: GENERAL

Portland State University
2009



ABSTRACT

An abstract of the thesis of Meghan J Briggs ferMaster of Science in Teaching,

presented October 23, 2009.

Title: How Teachers’ Instructional Choices Affedu@ents’ Perceptions of a Science

Center Field Trip: Five Cases

Teachers use field trips to science centers foaréety of reasons. Research
has shown that a moderate level of structure oitsvig science centers leads to the
most positive learning outcomes, but little is kmowabout how structure and
instructional choices relate to their effects ondshts’ science attitudes and other
affective outcomes. This study looks at the onefidst trips of two fourth-grade and
three fifth-grade classes to a free-choice scieeoger in the Northwest. These classes
were selected from a pool of classes that prewolatl registered to visit the science
center in the fall of 2008. Interviews were coneulctvith the five teachers and with
two boys and two girls from each class. Pre- anst-field trip questionnaires were
completed by 98 students. Field notes and interviatea were analyzed using
grounded theory open coding. The results are predeim the form of five case
studies. Qualitative data collected on the quesaors about students’ attitudes
toward science was found to be statistically indiggnt. The results from the case
study suggest four major themes. First, studemdetstanding of the purpose of their

field trip and the ties to the curriculum come fréme clarity of communication of



2
goals and objectives given by the classroom tea@emond, worksheet assignments

can be used on field trips to enhance studentilggmithout negatively affecting the
students’ attitudes toward their trip. Third, oteiion activities and field trip follow-
ups strongly influence students’ perceptions of tieéd trip. Finally, the use of
chaperones is diverse, and the different ways téethers choose to use them can
affect the students’ perceptions of their trip.

This study’s findings suggest that teachers sheatdand communicate clear
field trip goals and expectations to their studemtarefully consider the use of
worksheets and other instructional-aids, take timedo orientation activities and
follow-ups, and, finally, prepare chaperones tqgphlem meet their field trip goals.
For science centers, these results suggest thahapythat can be given to assist
teachers in completing the aforementioned task$ hdlp improve the students’

opinions of their trip.
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CHAPTER 1: INTRODUCTION TO THE STUDY

Teachers from as far back as Aristotle and Soctates used field trips as a
tool to enhance students’ learning (National Pak/i8e, 2008). However, with
increased pressure on teachers to meet a lorgf Bsandards, there is a great need for
teachers to justify the time away from school. ©hthe most common rationales for
field trips to science centers is that they willrease students’ positive attitudes
toward science and promote learning more abouhseian ways that are not
commonly possible through school science classa®ealConsequently, there is a
need for evidence on how teachers should strutterestudents’ field trip
experiences to maximize positive attitudes towhairtfield trip and toward science.
This study enriches the current body of researc¢higharea by linking the
instructional techniques used by teachers on \isissience centers to the affective

changes of the participating students.

OVERVIEW OF STUDY
The purpose of this study is to compare the effeotess of alternate strategies
for structuring students’ visits to a free-choiceeace center in order to determine
which methods lead to the most positive-attitudie@mes toward the field trip and
toward science. The independent variable of thaystull be the degree to which
teachers structure the field trip experience. $tingccan be viewed along a continuum
from high structure to no structure. As shown igufe 1, high structure means that

students have little free choice about what theyas®l do at the science center. In a



low-structure condition, students have completedoe of choice about what to do

with their time.

L . High
o Degree of Free Choice e
>

High Structure Low

Figure 1.
The level of structure imposed by the teacher fb®ig a continuum and
determines the degree of free choice for students.

The dependent variables for this study are stutlefiective changes as
measured on questionnaires and interviews aftevisite

The original hypothesis for this study was that@derate degree of structure,
which ensures that students will have a commonrexpee related to the school
curriculum while allowing some free choice, woudgult in the most positive
attitudes. The starting null hypothesis was thatdégree of structure would make no
difference in students’ attitudes. The originaéatate hypothesis was that the
relationship between attitudes and levels of stmectvould be represented by a bell-
shaped function in which the most positive-attitodécomes for a specific visit would

be seen at the mid-range of structure. This isested in Figure 2.



Structure of Visit

High

Attitude toward Science

Low

Low High

Structure of Visit

Figure 2.
This figure shows the hypothesized bell-shapediogiship between the level
of structure imposed by the teacher and the ststattitudes toward science.

In order to test this hypothesis, the researcheduacted a mixed-method
research study comparing two fourth-grade and tfiftbegrade classes’ experiences
visiting the Oregon Museum of Science and Indugdiy1SI). This study examined
the field trip instructional practices already é$thed by five classroom teachers.
Phone interviews were conducted with the teaclmetisa study before they took their
classes on the field trip. These pre-visit intemgédhelped to determine the teachers’
preparation styles and field trip instructionalheicjues to ensure that a variety of field
trip techniques were observed during the duratidhestudy. The teachers were
asked to administer a one-page attitude pre-tegégtio all of their students before

the field trip. In the next phase of the study, thgearcher observed the classroom



students and the classroom teacher on the figlddrbetter characterize the visit on
the high-low structure continuum. A post-test waentgiven to determine the
students’ attitudes toward science and their visithe final part of the study, selected
students and the teacher of each classroom werwigwed individually to discuss

their experiences at the science center.

| Study Methods |

|C]assl: | |C]a552: | |C]a553: | |C13554: | |C]ass5: |

Pre-visit:
1) Teacher Pre-Interview (By phons)
2) Onspage attimde pre-test

OMSI VISIT
Structure to be determined by each classroom teacher
3) Field observations taken by researcher

Post-visit:
4) Administer post attitude test 10 questions regarding visit, 13 questions regarding attitnde
toward science
3) Imterview 2 gitls and 2 boys from sach class
4) Teacher post visit interviews

Figure 3.
This flow chart shows the sequence of steps irstihey.

RATIONALE
There is a great deal of evidence in the curredylwd research that gives
directions to teachers on how to structure figjostto improve learning outcomes, but

few have investigated structure as it relatesfeeciif’e outcomes. Storksdieck (2005)



found, in a case study of three environmental @y, that in order to get a more
honest picture of the effectiveness of the freaaghprograms, evaluators needed to
broaden their view of learning outcomes to inclattéude and behavioral changes in
participants. The current lack of research tha¢ssss the attitude outcomes of varied
approaches used by teachers when structuringfibleiitrips to science centers can
lead to tension between classroom educators andunusducators when teachers
expect museums to provide their students with fastsconcepts while museum
educators feel it is more important to inspire ardite kids through a free-choice
experience (Price, 1991). A free-choice experigacefined here as an experience in
which students’ learning is completely self-direct€his study hopes to enrich the
current body of knowledge by linking instruction@thniques to students’ attitudes.
More importantly, this study will provide concreecommendations that will allow
teachers and museum educators to better meegtieds. This study’s
recommendations will provide enhanced understanttiagwill form the basis for the

development of stronger partnerships between ssteow museums (Price, 1991).



CHAPTER II: LITERATURE REVIEW
INTRODUCTION
Educators worldwide use field trips for a variefy@asons. They are
recommended as an excellent method for helpingpnprave science literacy and to
give students a context for personal and sociahieg (Tal, 2007). These ideas align
with the guidelines set by the National Sciencedation Standards that encourage
the use of both formal and informal experiencesrtibance science literacy (Tal,
2007). With current funding limitations in the Usat States, teachers and
administrators are looking for a clearer understaindf the benefits and outcomes of
science field trips. It has been shown that maagtters still do not have clear goals
for their field trips, but many believe that fidlibs help with motivation and interest
in science (Mortensen, 2007). Mortensen’s work gie@dence for a need to measure
students’ attitude outcomes resulting from visitstience centers. During the past 25
years, a great deal of research has been done aré¢h of informal science education.
However, the research has been limited to threemaagas: (a) the educational value
of the visit, (b) the influence of class prepanatom the visit, and (c) the factors that
determine students’ learning (Bamberger, 2007jleLresearch has been done on how
science center visits influence students’ attitudesard science. The research that has
come forward within the field is very exciting asldows that field trips can have long-
lasting effects on attitudes toward science andevam influence career decisions

(Abraham-Silver, 2006; Cosmos Foundation, 1999jd&adg 2004).



Research has been done to investigate the diffapgrbaches that teachers
use on field trips and how those affect studem@ining, but little research has been
done to determine how those different approacHestadtudents’ attitudes toward
science. It has been observed that teachers s®&saienters in a different manner
than families who visit. One question still prevdlen the research is, Does this
indicate a difference in goals, or can educatamlsomething from the choices that
families make when they visit free-choice scieneeters (Griffin, 1994)? Free-choice
centers in this paper are defined as science cemterhich the participant has the
ability to direct his or her learning by decidingpat to do or see while on location.

Although teachers and museum educators do not alalzare educational
objectives and instructional means (Noel, 2008 ,ittore we can understand about
how these numerous instructional techniques infleestudents’ learning and
attitudes, the easier it will be for teachers ttaobthe funds that are needed to take
their students on field trips (Price, 1991). Therent lack of knowledge can lead to
tension between teachers and museum educatorstedmgrers expect museums to
provide their students with facts while museum edors feel it is more important to
work toward higher learning skills (Price, 1991)islhoped that this study enriches
the current body of knowledge by linking instrucia techniques to outcomes on
students’ attitudes as well as learning. Museuntaius believe that it is their
mission to engage, inspire, and excite kids ochgéls. Alternately, many classroom
educators believe that science centers are anlexcelay to provide supplemental

instructional science activities that will help ithgtudents learn challenging concepts.



If we find a means that will allow both groups thaeve their goals, then we can
enhance understanding and the communication betmeseum educators and school
educators. Improved communication could lead twanger partnership between
educators at museums and schools.

Mortensen (2007) notes a common tension betweeeunugducators who
support free-choice learning and teachers who veasiiructure the visit to support
their in-school curriculum. Well designed workstseate proposed to bridge the gap
between the two positions. However, educators imeisiareful in developing these
guides so they do not constrain free choice tegtent that they negatively influence
students’ attitudes toward their visit (Griffin,4B). It is not yet known if it also

negatively influences their attitudes toward sceenc

Section 1: Learning Theories in Informal Education.In order to understand
the best practices for museum visits, teachersesehrchers in this area have turned
to learning theories. One of the most popular tiesan the field of informal science
is the sociocultural perspective, which is the ithed there are different lenses
through which we view the ways in which individualsd groups communicate and
collaborate to construct knowledge, and that thidane through critical thinking and
mutual meaning-making (Tal, 2007). Kisiel writeabthe model presented by Falk
and suggests that learning should guide museunagatsc They titled their model
“the contextual model,” and it is composed of eifgittors that help integrate context

and content (Kisiel, 2003). These and other moaedextremely important because



they help us understand how free-choice environsnegm be more authentic and
accessible by many students who are not reaché&@adhiyional science teaching
practices. In a review article, Braunda and R&896) articulate five ways in which
out-of-classroom contexts can add to and improeddarning of science:

* Improved development and integration of concepts

* Extended and authentic practical work

» Access to rare material and to “big” science

» Attitudes to school science: stimulating furthearteng

» Social outcomes: collaborative work and respongytfibr learning

Resnick (1988) argues that students must be refiga@beposed to concepts in

order to form new knowledge, and that informalerattive museums can greatly
influence learning. Other research shows that nmamgeum educators and classroom
teachers are resorting to formal learning theosileen they plan for visits by school
groups (Tal, 2007; Griffin, 1997). This is not thyatimal way to use a free-choice
venue, and a growing body of research has showmtigaof the learning theories that
works best on free-choice field trips is the camdtivist view of learning (Mortensen,
2007). The constructivist theory, first presentgdban Piaget, says that children learn
best when learning is interactive. From the comsitvist viewpoint, learners interact
with the environment to yield a direct experienuatthe learner assimilates into his
or her existing mental framework to make meaningsidilation is the most common
mode of learning. When experience conflicts witkitimental framework, learners

must modify their internal framework to accommodate new observations. While
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accommodation is rare, it can result in profoundngjes in thinking, such as when
students first grasp the idea. Mortensen giveexiaeple of a student accommodating
during a planetarium program—for the first timeg 8tudent realizes that the firm
ground beneath their feet is really the surfaca bfige ball in space (Mortensen,
2007).

All of the research on learning theory that hasmbd@ne to date is important
for two reasons. First, it is well understood tiiatudents feel that what they are
learning is valuable and important in their livédgy will feel more positive about
their experience. Many authors incorporate funstodents’ enthusiasm for a specific
program into their definition of an educationalfyeetive program (Price, 1991).
Second, the understanding of learning theoriessha#gssroom and museum educators
to design effective guides and to choose the lrestipes for visiting a free-choice

science center based on their goals.

Section 2: Teacher Preparation and Goal Settingdowever teachers choose
to structure their students’ field trip experienddey must have clear goals in mind
when they are planning their excursions. Griffie9T) showed that if teachers had a
clearly defined purpose and an enthusiastic, pesétititude toward the day’s trip, the
students often reflected similar attitudes. Kig&f05), in a study of 86 teachers,
found that teachers’ goals were diverse, with tiheiag eight main themes for

teachers’ motivations to lead science field trisiel points out that some of the
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teachers’ motivations can lead to conflict betwtengoals that the teacher has for the
field trip and the goals that the science centsrfbathe trip.

Noel (2007) surveyed the materials available tonelatary school teachers
when planning their visits to science centers. Jinely showed that there were very
few resources provided by museums to educators.mhy be because, without a
clear understanding of the best framework for sthistts, museums still have little
guidance in creating desirable teacher resourcesl$d found that teachers desired
short, hard-copy resources that were flexible ataptable. Another study supported
Noel’s findings but also stated that there wasasgarch-based framework for
evaluating resources created by museum educatodi€A, 2006). The three most
prevalent themes in this area of field trip reskaarrently are: the need for clear
goals and the importance of using good teachingtioseawhile at the museum
(Griffin, 1994), the need to make explicit the ceation between the museum
experience and the classroom curriculum (KisieQ@Myers, 2004), and, finally, the
importance of orienting students to the museumrenment (Anderson, 1997; Bafile,
2006; Falk, Martin, and Bailing, 1978; Kisiel, 2008yers, 2004; Paris, 1994).

One method that has become very popular amongatasseducators is the
use of worksheets to help guide students while oseum field trips. A great deal of
research has been done on the effects of worksbeetsidents’ learning outcomes
(Griffin, 1994; Mortensen, 2007). Many programs &machers find worksheets to be
useful in communicating goals of the trip to studeas well as a way to focus

observations (Price, 1991). Many in the field ofsaum education criticize
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worksheets, saying that they inhibit true obseorgtwhich prevents students from
formulating their own questions and ultimately gijg the benefits of the free-choice

experience (Price, 1991; Scribner-MacLean, 2007).

Section 3: Student Attitudes toward the Use of Workheets Griffin (1997)
found, from a survey of 735 students in 30 clasaeging from fifth to 10th grade,
that most students said they did not like workshbetause they felt that worksheets
restricted what they saw and that worksheets waoerig.” When asked what they
would rather do, most said they would like to exelthe museum without worksheets.
Interestingly enough, the same group of studests falt that they were only
“learning” when they were answering questions evogksheet. Another study by
Mortensen and Smart (2007) found that school grpugferred open-ended tasks and
tasks that offered choice. The authors also obdahet the worksheets that have been
criticized are ones that “impose classroom-likestints on the users.” They claim
that a well designed worksheet is centered on ehancl uses the strengths of the
social learning opportunities available in an infiaf learning venue. Yet another
study, based on interviews with more than 114 céildn Sydney, Australia,
supported the results of Mortensen and Smart (&rif094). When interviewed,
children said they didn't like the worksheets, they also felt that without the
worksheets, they wouldn’t have learned anythindnéyl seem to identify learning
almost exclusively with the type of activities whigo on at school, especially pen and

paper activities” (Griffin, 1994, p. 124).
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Worksheets are just one method that teachers asdunmueducators use to
structure students’ experiences at science cererse other techniques that are often
used are classes, group work, guided tours, aeectieice experience. Little is known
how these varied techniques affect students’ lengattitudes toward science, but
we do know that the choice of structure can hasigificant effect on students’
attitudes toward their visit. Flexer and Borun (4p®und that students reported the
exhibits to be a much more enjoyable, interestamgl motivational experience than a
classroom lesson.

Although the structured experience has been showe tin important and
helpful tool for accomplishing educational goatsme studies show the benefits of
self-directed learning (Anderson, 2002). Andersot eolleagues observed the great
diversity of young students’ interests and learrergeriences while on museum field
trips (Anderson, 2002). Anderson’s research suppb# idea that free choice is an
important quality of museum field trips. In additiddamberger and Tal (2007) stated
that “choice opportunities and control of learnfogn the conditions for encouraging
curiosity, interest, and motivation.” The findingktheir study suggest that visits
structured so that they integrate some teacheagua&with student control over
learning is the best means for “scaffolding” wrstél offering deeper engagement in
the learning process. This study investigated T9@ents participating in class visits
at four museums, focusing on the levels of choroeiged through the activity.
Although their research centered on how the lef/ehoice affects students’ learning,

this specific study focuses on how the level aicre affects students’ learning.



14

Section 4: Students’ Attitudes within Informal Education. Research shows
that informal learning venues possess a greatalgrdtential to affect students’
attitudes toward science (Ewing, 2004; Farmer, 26@ce, 2004). Price (1991) found
that informal science venues lead to an enhandetkest and motivation in the area of
science. They also illustrated how informal venligge the distinct ability to engage
non-academic and non-English-speaking studentsgP¥P91). Price (1991) observed
that students are the most excited and engaged thibgmave the opportunity to
handle materials, observe animals, or interact wilier objects. A study by Pace and
Tesi (2004) shows that, of those interviewed, sexgrof eight adults highly valued
hands-on learning and remembered those activiteesst positively.

Although we currently do not know which structueads to the most positive
impacts on students’ attitudes toward scienceegtiseevidence that, in general, there
are long-term effects on students’ attitudes assalt of informal science field trips.
One study found that a year after a visit to GBrabky Mountains National Park,
which had an emphasis on environmental educatianyratudents remembered what
they saw and heard and had developed a perceigeeghpironmental attitude
(Farmer, 2007). Another study found that 93 peroéybung women from urban,
low-income, single-parent families who participatedn informal science education
program enrolled in college, and 24 percent oféhsisdents enrolled in a pre-health,
science, or engineering field (Fadigan, 2004). Aama-Silver (2006) found that, for
many scientists, an experience at an informal seieenue was the critical

influencing factor that sparked their interest urquing a career in science.
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The goal for many educators is to make a fieldmganingful and
motivational for all students (McLoughlin, 2004)utBone study by Kisiel (2007)
gives evidence that teachers’ perspectives towarseom visits are quite complex. It
appears from the research that the best methogsdparing students are clear, and
the means for obtaining the most positive learmiaggomes are in the process of
developing. One important piece of the puzzle stiitis unknown, however, is how
the different techniques affect students’ attitubegard their visit and ultimately
toward science as a field of study. Further undeding in this area will help direct
teachers and museum educators in the creationtefiala that allow for excellent

learning opportunities while inspiring studentsotigh the power of science.

LITERATURE REVIEW SUMMARY

Teachers face many hurdles when trying to adeguptepare for their trips to
science centers. These hurdles include time, laskmport, the burden of
administrative duties associated with the field,teand a lack of knowledge about the
best practices. Educational field trips can be Bsacetools to enhance students’
learning, but teachers often do not have the timeaear understanding of how to
structure a field trip, and the result is the lomany valuable learning experiences.
The hope is that this study will provide some addal information to teachers to
make the task of goal setting easier. This studlymake a significant contribution to

the field of research by helping to inform educatalbout the effects of their
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instructional techniques during museum field topsthe attitude outcomes of their
students.

Current literature informed this study in three walirst, it provided a
framework to pose initial research questions. Seciprovided a contextual
framework to help inform the research design of #tudy and subsequent data
analysis. Finally, the review of the standing reskawhen integrated with the
findings of this study, helped to establish futtesearch questions within this area of

study.
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CHAPTER lll: METHODOLOGY

INTRODUCTION

This study is a mixed methods design that usedifitzet classrooms from the
Beaverton, Hillsboro, North Clackamas, and PortlBndlic school districts. Teachers
were selected from a pool of teachers that book®ts o the Oregon Museum of
Science and Industry (OMSI) at the time of the daféection in the fall of 2008.
Classes were required to fit three study critd¥iest, they needed to be a fourth- or
fifth-grade class. Second, they needed to come @menof the five school districts
from which the researcher had obtained approvebialuct the study. Finally, they
needed to be taking their students on a fieldttri@MSI that was limited to a one-day
time frame.

The study was done in collaboration with OMSI gr@scheduling personnel,
who agreed to provide weekly printouts of the s¢hdlwat scheduled visits to OMSI
during the data-collection phase. These lists weveewed weekly for teachers who
fit the above three parameters for the study. Upuiting a potential subject for the
study, the researcher contacted the teacher to dotel phone interview. During the
interview, the researcher explained the purpogbeoftudy and determined the
teacher’s intended level of structure by askingva fluestions about the activities that
they would have their students do during their tah©MSI. When the teacher’s

activities were novel or had the potential to herkpate a more diverse sample of
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teaching techniques, the researcher asked for ggionito interview them and their
students, to administer a short questionnaire tagcompany the students on their
field trip. The teacher also was asked to adminetene-page attitude pre-test to the
classroom students before the field trip. The ne$est also asked for a copy of any
teaching resources they used during their pregarati any materials that were using
during their class’ visit to OMSI.

The researcher then attended the field trip,istawith the bus ride to OMSI
and ending with the bus ride back to school. Thgrireng of the field trip will be
defined as when the students stepped onto theahdghe end of the field trip will be
defined as when the students returned to schoaleWh the field trip, the researcher
took field notes and made observations of the stisdd he researcher also observed
the students as they arrived at school, duringithe just prior to the field trip, as they
returned to school, and during the time just afterfield trip was completed. The
activities that the teachers did to prepare thenlents for the field trip will be referred
to in this study as orientation activities.

In the week following the field trip, the researcheturned to the classroom to
administer a one-page questionnaire regardingttiteests’ attitudes toward science
and their attitudes toward their museum experieAtée same time, two boys and
two girls were interviewed using a semi-structurgdrview process to probe for the
factors that were the most important in affectingitt attitudes and to help the

researcher further interpret the results of thesclaom questionnaire.
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Study Sample

Research Participants.This study used five intact fourth- and fifth-gead
classes from the Portland metro area: one fiftligicass from Beaverton School
District, one fourth- and one fifth-grade classtirdlillsboro School District, one
fourth-grade class from North Clackamas Schoolrdtstand one fifth-grade class
from Portland Public Schools. The classes rangeizanfrom 22 to 28 students. A
total of 98 participants were provided pre-test post-test questionnaires for the
study. In four of the five classes, interviews weoaducted with two boys and two
girls. In one of the participating classes, onlg oy and one girl could be
interviewed because of unavoidable time constrafrseffort was made to select
groups that were diverse in terms of gender, race,socioeconomic background, in
order to get a deeper understanding of the imfatifferent practices on a variety of
different groups. The differences among the grauifide discussed in greater detail
in the Findings section.

Human subject forms were completed for PortlandeStimiversity (see
appendix I), OMSI, and each of the four schoolrditt. As an intern with OMSI, the
researcher had a working relationship with the &atbn and Visitor Studies division
and with OMSI’s scheduling office to make the ialttontact with schoolteachers
who previously had scheduled visits to OMSI.

Students participating in this study obtained pealgmermission as part of their

general field trip permission (see appendix B), alhdtudents were informed about
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the study and signed a consent form prior to thid firip (see appendix C). Teachers

in the study also signed a consent form (see appénd

Research Setting

Data for this study were collected in two majordtiens. The research
guestions for this study centered on the expergentstudents visiting the Oregon
Museum of Science and Industry (OMSI). Each claghis study visited OMSI on a
one-day field trip. There, observations were madefeeld notes were collected. The

remainder of the data was collected from the stisdi@rntheir classrooms.

The Science MuseumThe Oregon Museum of Science and Industry is
located near downtown Portland, Oregon. This museamselected non-randomly
because of its accessibility to the researcherepatation in the community, and its
longstanding commitment to free-choice science atiloie. The researcher developed
a rapport with the science center as a volunteg@mas connected with the Evaluation
and Visitor Studies division by a faculty membePattland State University. After
this connection was made, the researcher was ashestome an intern with the
Evaluation and Visitor Studies division. The deyefent of the research questions,
proposal, and research design was created in codabn with the Evaluation and
Visitor Studies division manager.

The mission of the Oregon Museum of Science andsing is to make science

relevant and exciting to “kids of all ages.” Thesaum is a scientific, educational,
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and cultural resource center dedicated to improthegoublic’s understanding of
science and technology. It is an independent, radit@rganization that serves
individuals from all over Oregon and visitors fraround the country. As an informal
science center, the focus is on public scienceathrcrather than scholarly research
or scientific collections. Most of the museum exisilare hands-on and interactive. It
has three main exhibit halls: the Earth Sciencelai@dScience Hall; the Turbine
Hall, which explores physical and chemical scierae®/ell as technology and
engineering; and the Featured Hall, which housesrthseum’s temporary exhibits.
The museum also has a large science store, a atamef an OMNIMAX Dome
theater, a science library for teachers to use garatiety of classrooms and science
labs.

During the time of this study, the museum housed\aling exhibit called
Mindbender MansionThis was a temporary exhibit that featured aetgrof logic
and math puzzles, all of which were largely handswod interactive. At the heart of
the exhibit were the scientific tasks of problenveg and critical thinking. The
exhibit also offered participants the opportungycbmplete a clue card by solving a
variety of selected puzzles. When the clue cardawasplete, the visitor could use a
computer station to insert the clues. In exchatigs; would receive a picture printout
of themselves as members of the “Mindbender Sooepyzzle-solvers.”

The museum offers a wide variety of resources hoals. Teachers, when
scheduling their field trips to OMSI, can selecinr a variety of fee-based programs,

including museum admission, OMNIMAX movies, plangten shows, submarine
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tours, and lab-based classes. OMSI also offersiatyaf school-based programs in
which educators will visit schools for assemblyeljfgresentations as well as smaller
classroom-based activities. OMSI also providessmor@ment of fee-based classes and
summer programs for community members.

The museum offers a variety of resources to teacdong with access to
their online resources, there is a reference Konath materials that teachers can
borrow. Before a visit to OMSI, and to aid in thplanning, teachers are allowed to
visit OMSI free of charge to preview the museum askl any questions they might

have.

Classrooms The remainder of the data was collected in thdysparticipants’
respective classrooms. Pre-field trip questionisaivere sent to the teachers to
administer to their students two to three days figefloeir field trip. The researcher
then made observations and field notes of the stsdelassroom experience as it
related to their field trip on the day of the trifhe researcher then returned to the
respective classrooms after the field trip to adstén the post-trip questionnaires
approximately two school days after the classtfigip. Interviews with the students
were conducted in the hallway just outside thestctaem. The school was chosen as
the location of the interview for the convenient¢¢he students, teacher, and
researcher, as well as to allow for a period oetimelapse between the field trip and
the interview. It also was the researcher’s hopétte school was a comfortable and

familiar location and would reduce some of thenmdiation of responding to
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interview questions, thus increasing the rappadmvben the researcher and the

students.

Instruments and Data SourcesQuantitative data were collected using an
attitude pre-test and post-test questionnaire.pfadest was administered by the
classroom teacher before the field trip, and thet-pest was administered by the
researcher two to three school days after the frgdd The questionnaire was designed
with the goals of obtaining information about eatident’s attitude toward their visit
to OMSI and their attitude toward science, as asltheir gender, race, and English
language learner background. The same questionnageised as the pre-test
guestionnaire, omitting the questions regardingstndent’s attitude toward their visit
to OMSI. The pre-test questionnaire was a shod;mage Likert assessment with
three short-response questions (see appendix @)pdst-test was a two-page Likert-
based questionnaire with five short-answer quest{sae appendix H). This
guestionnaire was created using questions from Simpnd Troost’s Attitude Scale
(1986) and the third assessment of science by #tiemial Assessment of Educational
Progress (1977). Some of the items were constridicied Falk and Storksdieck’s
work on the dimensions of learning in free-choiettisgs (Falk and Storksdieck,
2005). This instrument was field-tested on a naotgpating class of fifth-grade
students from an elementary school in Beavertoag@r, to establish its reliability,

validity, and age-appropriateness.
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Qualitative data were gathered through interviewh teachers and students
and through field notes taken the day of the figjal In the pre-visit stage, each
selected classroom teacher was interviewed ussegré-structured set of questions
(see appendix E). Observations consisted of fietdsitaken by the researcher
immediately before, during, and after the fielg tto@ the Oregon Museum of Science
and Industry (OMSI). Using a grounded theory appio#hese field notes were taken
to gain insight into how the field trip affects dants’ attitudes and to record any
irregularities in the field trip, such as the busvang late to OMSI or a fire drill
disrupting the field trip.

Two to three school days after the field trip,reg time when the class filled
out the attitude questionnaire, four semi-structunglividual interviews were
conducted with a sample of students using a setesiously established questions
(see appendix F). These interview questions weté fested before use on
nonparticipating subjects. Each interview was tagerded, then transcribed. That
same day, the researcher also collected informé&toon the classroom teacher using a

semi-structured interview procedure (see appenylix E

GENERAL PROCEEDURES
DATA COLLECTION
Affective changes as a result of free-choice legg@nvironments are very
complex. Because these processes are complex;dhdygr thoughtful and layered

research methods to more accurately assess thieanoes (Rennie, Feher, Dierking,
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Falk, 2003). For this reason, this study was dananeethnographic study in which the
researcher took on the role of participant-obsetvereate five case studies of five
classes’ field trips to a local science centerciigate each case study, the researcher
used both quantitative data and qualitative dat@css, including inductive analysis,
semi-structured interviews, open coding of intemgeand questionnaires. In the pre-
visit phase of the study, the classroom teachers w@ntacted by phone to see
(through the use of a short questionnaire) if twewuld be suitable for the study and if
they would be willing to participate. Then the rasher interviewed the classroom
teacher at the school using a semi-structuredvieter(see appendix E). The
researcher also collected a set of any resouresbdiging the preparation for the visit
as well as any worksheets or student assignmesattsvdre completed while at the
museum. As this was a field study, there was noipodation of the students into
control groups, and the teachers’ instructionatficas were not manipulated as part
of the study. The goal of this field study was torelate the action of classroom
teachers with their students’ attitude outcomes.

In the next part of the study, the students wesepnked while on the field trip,
and field notes were taken starting from when tleétyschool on the bus until they
returned to school. The participant-observer mags used as a framework for this
phase of the data collection.

Participant-Observer Literature Review. Participant observation is a
technique that allows the researcher to learn albheutulture and experiences of a

group by becoming involved in its activities (Dety&000, p. 2). This method
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sometimes is called field work, but it differs frdrald work in that the information
collected consists of explicit recordings, whick assential during the analysis phase
and can be as important as data that are collesied more formal techniques. By
using the participant-observer approach, the reeeacan gain a fundamental
understanding of the experiences of the studyqjaints and obtain a context for
later interviewing. Thus, information collected ohgr the observations might
influence the questions asked during the semi-stred interviews (Dewalt,
2000, p. 2).

The observations were narrow in scope becaudeedimhe frame of the study,
and it is important to note that the observatiams féeld notes were driven by the
research questions. Although the focus of the feltés and observation was centered
on the structure of the field trips and the adegtand interactions of the students, the
method also produced new questions that were gealimd‘on-the-scene
observations” (Dewalt, 2000, p. 8). The developnoémew research questions and
hypotheses is encouraged by the participant-obsapgroach, and this is a large part
of why this method was selected for fieldwork. Timethod is in line with grounded
theory and helps to produce rich data and quatigheais (Dewalt, 2000; Spradley,
1980).

In the field, the researcher took on the rolernbterate participation.” “In
moderate participation, the researcher works totagn a balance between an insider
and an outsider” (Spradley, 1980, p. 60). Whilgtmnfield trip, the observer was

introduced as an outsider (a researcher) and telwkrfotes throughout the field trip,
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but the researcher also shadowed a small groupanfeeld trip in order to look more
closely at the interactions of that group throughbe day. The researcher did not
play the role of the student or chaperone but didigipate in the activities of the
students and their group and, while on the figfgl #ngaged in informal dialogue with

the students, parents, and teachers.

Using this model, the researcher was able tohmuparticipants at ease and, to
a degree, experience the field trip as an insluh of which resulted in the collection
of field notes that more accurately portrayed tkigegiences of the students and
teacher. This model also allowed for flexibilityhieh is necessary when working
with children and in an environment like a free-clecscience center.

As soon as could be arranged, the researcheneekto the classroom to
administer to the students a one-page Likert go@séire about their attitudes toward
science and their attitudes toward their visit td%). The same day, two boys and
two girls from each class were selected to bevrared about their experience on
their field trip. These interviews were conductedaoone-on-one basis using a semi-
structured interview technique. The interview ti@mnsions were analyzed using
grounded theory open coding for common themes.

Semi-Structured Interview Literature Review. Semi-structured interviews
also were used to gain a deeper understanding@&xperiences of the teachers and
students. The semi-structured interview is a tepimithat allows the interviewer to

gain rapport with the interviewee and gives themviewer an opportunity to delve
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deeper into areas that might require more explandty the interviewee (Denzin,
2000, p. 656). This semi-structured technique althve interviewer to focus the
interview to ensure that the interview is helpingahswer the research questions
(Aberbach, 2002). In this method, the interviewesglace in a formal setting, and the
interviewer comes with questions that are askeallafterviewees, but the questions
are not limited to a set number. For this studg,risearcher asked the same set of
guestions to all of the students but expanded tilestgpns when needed. For example,
the researcher might ask a student, “Why did ykeitlhat so much?” or say, “Tell me
more about that.” At the same time, in line witke thethod of participant observer,
the field notes and experience of the researcBeriafluenced the semi-structured
interview. For example, “The bus was really latedone pick you up and take you to
OMSI. What did you do while you waited?”

Because it is highly unlikely, if not impossibte,recreate these interviews,
their reliability is somewhat low, but because ititerviewees are allowed to talk
openly and with some level of depth about theiregignces, the validity of this
technique is very high (Denzin, 2000).

Open Coding Literature Review.Open coding of interviews was used to
analyze the emerging themes present in the intgsvo®nducted with the teachers and
students. This is a grounded theory approach tleatsfor integration of the
understanding gained during observation (Dewa®02@. 173). As described by
Strauss and Corbin, in grounded theory open coding.expects patterns or themes to

emerge but is unaware of what they will be (Straurgs Corbin, 2002). Open coding



29

of the field notes also was used as a method dysieaTo conduct open coding, the
researcher reads and rereads notes and intendaasctipts looking for key words or
phrases that recur and explain the experiencesetinfis of the participants. These
become the themes that tentatively are coded. Teeresearcher goes over the rest of
the notes and interviews to establish the congsigtehthese themes throughout.

Grounded Theory Analysis Literature Review.As proposed by Corbin and
Strauss (1990), grounded theory is a method ofyaisathat begins as soon as data are
collected. The initial analysis affects the preogdiata collection and influences its
analysis as well. The researcher uses prior knayeléol understand their observations.
The theory describes a cyclical analysis in whibkesvations lead to analysis that
helps focus future observations, which are theiyaad in more depth.

The first step in grounded theory open coding siglis to “conceptualize”
the phenomenon being observed. Thus, by labelmgltienomenon, the researcher
breaks down the observations into broad and imgectassifications. From these
broad groupings, further analysis leads to moreip@nd accurate categories and
potentially subcategories.

Grounded theory open coding can be done linerngy ivhich might reveal a
greater depth of information than other methodssdbne at the cost of speed.
Another method of open coding is when the resea@halyzes the data in larger
chunks. These larger pieces may be sentences ¢e wakagraphs. When using this
method, the researcher asks himself or herself thieathajor message or idea being

conveyed is.
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The power of grounded theory open coding liehaability to begin analysis
before all data have been collected and to all@withtial analysis to inform and

refine future observations (Strauss and Corbin8199

DATA ANALYSIS

In analyzing the quantitative data, the researcherpared groups (each class)
rather than individuals in an effort to obtain sti@tally significant data.

The attitude questionnaire data were entered itaceosoft Office Excel
spreadsheet. Each student received a total attiate, which was the sum of all of
their individual Likert and other questionnaire &ess. The total score was compared
to the total score for post-test attitude questr@answers. The significance level
was set p < .05. The effect size was measuredafdr elass in the study. Effect size is
an increasingly popular method within educatioesakarch. Its use in this study will
determine the size of any observed effect betweewifferent levels of structured
Visits.

In the qualitative part of this study, data wertemted by means of a semi-
structured interview questionnaire. The intervievese transcribed, and each response
was analyzed sentence-by-sentence, using a grotinel@y open coding approach.
The first stage of grounded theory open coding ugzsl to identify and code the
major OMSI attitude themes in each response ineoasnmore themes as described by
Creswell (2008). These larger themes were groupedder to discover patterns that

relate to the structure-free choice continuum. €heraergent themes were again



31

analyzed to finalize a set of codes that accuratebgeribed the experiences of the
students and teachers. Once a set of codes wasisgstd, the codes were applied to
all interviews and field notes. In the last staggrounded theory open coding, the
codes were selected and, in some cases, combirfieartahe four major descriptors

on the field trip:

Overall Structure Composite—This is a composite score of the number of
times that the teacher referenced pre-visit ortentactivities, follow-up activities,
ties to curriculum or standards, and his or hetggaad expectations. These themes
were determined to be important aspects of figdgiructure based on previous
research.

Expectations—This is a composite score of the teacher’s artimraduring
interviews or on the field trip of their expectattoand objectives for the field trip.

Field Trip Challenges or Hurdles—This score represents the number of
times that a teacher spoke of challenges in plgoinmplementing the field trip.

Average Student Field Trip Score—Fhis score is a composite of the positive
experiences referenced by the student in theinii@e, minus the negative or
uncomfortable experiences referenced by the studieese scores were then averaged
to give the class’ average student field trip sc8ee Figure 4 for an example of this

analysis.



Ms. Swank Field Trip Analysis

Overall Structure Composite 22
Expectations 17

Field Trip Challenges or Hurdles 1

Average Student Field Trip Score 4

Figure 4.
Example of qualitative analysis.
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Reliability and Validity . Multiple measures were taken to ensure relighbilit

and validity of emerging themes discovered in tegearch. First, triangulation of

multiple data sources, including observations, tjoesaires, interviews, and

researcher field notes, was completed to compateamnfirm descriptions and the

reflections of the teachers’ experiences to thdskeostudents. Secondly, that data

were analyzed in an effort to discover any negatases that challenged initial

observations and interpretations.
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CHAPTER IV. FINDINGS

Section 1: Qualitative Findings
Field Trip Case Studies

In this section, five case studies are presentetbwing the case studies, the
guantitative findings are presented and discusHeel case studies are presented from
most structured to least structured as determigdtidocoding of the teacher
interviews and field notes. Each case study isrorga in chronological order and is
broken down into five subsections. These subsex@oe: orientation to the school,
students, and teacher; field trip preparation; afaye field trip; field trip follow-up;
and conclusion. Coding marks appear in the intengrcerpts used within this

section; see appendix | for this study’s codebook.

A. Ms. Tinder Case Study
Orientation to the School, Students, and Teacher
Ms. Tinder’s fifth-grade class attended OMSI faree-day field trip on
October 3, 2008. The makeup of this particularslagliverse. Ms. Tinder’s class is
part of an immersion program in which the studemésfully immersed in the Spanish
language for half of the day and spend the remaioféhne day completing their
studies and conversing in English. Approximatelypg@cent of the class speaks

English as their first language, and the remaifi@gercent speak Spanish as their
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primary language. The students in this class coora fery different economic
backgrounds and diverse family groupings.

Ms. Tinder is a very vibrant and passionate tea@®ige said that she felt her
students are excited about science in generalsfiee of the fact that she felt there is
not enough time to teach it because of the presairstate testing and the emphasis
on reading and math. Her philosophy about teackimgnce is that you need to give
students a great deal of hands-on experience haydceed to be invested in the
learning process. She feels that students neeaderstand why it's important for

them to learn the science that they are being taugh

Field Trip Preparation

Ms. Tinder did a variety of field trip orientati@ttivities with her students.
First she explained to the students that they wbaldollecting facts on the planet
they selected to research as part of the spaceHariexplicit instructions were that
they would be incorporating the facts that theyeméed at the museum into their
planet projects. She also went over how the Clud,Glae activity that would be done

in the logic puzzle exhibit, would work and howuse it.

Ms. Tinder: “I made copies of the clue card andvambit to the students and
went over how it worked, how you have to solvehezles and then find the
clues and put them into the computer [T, C-pre].”
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Ms. Tinder, in comparison with the other teacherhis study, spent a great
deal of time and effort preparing for the fielgptrBhe visited the museum and took
time to think about how she would schedule the &g also spent time doing the

activities that she would be asking her studentioto

Ms. Tinder: “I went to OMSI two days prior, anditidhe puzzles and got the
answers and saw the other areas and decided taidsethose were
permanent [exhibits], | would take them to tMirjdbender Mansioexhibit]
first and then if they had time, they could seedtiers [C-pre, T]. And then |
tried to figure out if five kids could work at tlehemistry or physics labs, and
it was not too many kids. They have way more thaa $tations.”

She also made schedules for the parent chaperonkeater plans for the day
were clearly communicated to parents.
Ms. Tinder: “...and | made the schedule so all theps had a copy of the

schedule, which gives them some independence so thikg are done with
theMindbender they actually have the choice to take their kada different

area [T, E].”
Along with these printed schedules, she also comicated directly to the
students before and during the field trip abouirtbehedule and how she expected

them to spend their time.
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Day of the Field Trip

On the day of the field trip, Ms. Tinder arriveakly to put the finishing
touches on her parent information packets andttiensts’ name tags, as well as to
take care of any other administrative details tfesgtded to be completed. In the parent
packets, she provided her chaperones with the daltsdule, the names of the
students in their group, the answers to the musepnorezle exhibit, and emergency
contact phone numbers.

At 8:30 a.m., students began arriving and setilinigr the day. Ms. Tinder
instructed them to get their lunches from the eafatand to place them in the bin.
Once all of the students had arrived, she brieytwover some behavioral
expectations in Spanish, and the class headed ¢ tstreet, where they would be
taking the public bus system to the science center.

The students and parents waited patiently in thezlg rain until the bus
arrived. When the bus arrived, all of the studevese able to fit onto the same bus,
but many were required to stand. The students potitely on the bus for
approximately half an hour before they arrived 8t$). During this time, students
continued to chat and socialize, but no observdisieussion specifically related to the
field trip was heard. The students arrived at thisenm about 9:30 a.m. They were
greeted by a museum volunteer who went over theeom's rules and expectations
and the lunchtime procedure.

The group was scheduled for a planetarium shotwhéiore they saw the

show, Ms. Tinder gathered the students togethespakie to them as a group to ask
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them how they wanted to spend the time betweemtihae and lunch. “From 10:45

to noon, do you want to spend all your time inMiadbender Mansionor do you

want to see other parts of the museum?” The regpioos the kids was a nearly
unanimous vote favindbender MansionMs. Tinder responded that she thought that
was a good idea because there was a lot to see Tfes is an example of one of the
ways that Ms. Tinder communicated her expectatiorstudents while still taking into
consideration their input. This time of action gube students more choice and a
feeling of control over the day. During the intewis with students from her class, all
four students felt that they got to see and do Wt wanted while at the museum,
and this request for input from the students migivwe been a factor in such a positive
response when they were asked to give their feeligontrol while on the field trip.

After Ms. Tinder addressed the students, therevwgtile 15 minutes remaining
before the planetarium show began. As the kidsadait the lobby, about half of
them stood in line to take part in an exhibit thildwed them to compare their weight
on Earth to their weight on other planets. Othedshts freely perused a few other
space-related exhibits in the area outside thespdainm. It was observed that the
students seemed to gravitate toward things thgtd¢beld touch or move.

Before entering the planetarium, students wererméed by their teacher to
look for three facts about the planet that theyenstudying at school. It was noted that
although they were reminded to listen for factsutlibeir planet, the students did not
take notes during the movie or have any structwayglto remember the facts that

they heard.
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As students exited the theater, there was noewttie talk about the scientific
content of the movie, but some students were amiaygdae strange physical
experience of watching a movie on a large domeescre

The students then separated into their small grampl met up with their
chaperones for the time remaining before lunchsé&hsnall groups where assigned
by Ms. Tinder and consisted of four to five studesrtd one adult chaperone. From
10:45 a.m. to noon, all of the students in thescagplored thélindbender Mansion
exhibit. The individuals in each group stayed iosel proximity to each other, but
students were free to choose puzzles and exhifaitsriterested them. This exhibit
was designed to be very tactile and engaging. &taddten were engrossed in a
puzzle for 10 to 15 minutes. Some students werergbd to become quickly
frustrated and to move on to the next puzzle olle@hge. The social interactions
among the different groups in the exhibit were obse to be very diverse. Although
students were divided by their teacher into snralugs, some students interacted with
other groups. Along with the interaction among grulsome students appeared to
prefer working on the puzzles alone. Some studeete very focused on completing
the exhibit’s clue card. This clue card had a $@uazles listed on it that could be
found throughout the exhibit. When the puzzles veelged, the students received a
clue, and when put together, those clues gave @wodd that could unlock a
computer simulation, and the student would get thieture taken as a “master clue
detective.” Ms. Tinder offered a prize to studembt® completed the clue card. During

the exhibit exploration, it was observed that s@tuelents were working on the card
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while others were not completing it at all. Somedsits were completing the clue
card together, working on the same puzzles togetttele other students were
observed copying answers from their classmatesiuatly, during the exhibit time,
the structure of the groups became more relaxedaitthe end of the hour and a
half, students appeared to be in pairs and no tfangleir small groups.

From noon to 12:30 p.m., students and chaperarikted in the Turbine
Hall to have lunch. They ate their sack lunchesrasted. No observable talk about
their experiences that day was heard during tims.ti

After lunch, groups dispersed to different paftthe museum to explore areas
they had not yet seen. In the chemistry lab, stisdevuld choose which of the six
different experiments they would like to conducet@iled directions guided students
through each of the hands-on experiments. Theuictsdbns appeared to be well
written, because students were observed to beiveependent, but when students
stumbled or were confused, museum instructors aeaéable to help.

Students also enjoyed the ball room. The ball re®encontained room where
visitors can explore and engineer different machihat will move the balls
throughout the room. Students were observed agtemjaging in problem solving
and engineering activities.

At 1:50 p.m., all of Ms. Tinder’s small groups ngst outside the museum
and headed to catch the public bus back to schoa.students misplaced their coats

in the museum, and Ms. Tinder had to make the dxecdecision to leave the coats
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because she did not want to risk missing the bhis. geriod of gathering the students

and departing from the museum was filled with aobitress and anxiety.

Field Trip Follow-Up

Upon arrival back at school, the students weredskelo their regular journal
writing. Some of the writing suggestions were tatevabout the museum experience,
the rain, or the vice-presidential debate. Latat Week, students completed
presentation posters on the planet of their chamo®rporating the facts that they had

been asked to collect at OMSI during the field.trip

Analysis

Coding and analysis of Ms. Tinder’s field trip aheé interviews conducted
after the field trip revealed that, of the teacrens/eyed in this study, her field trip
was the most highly structured. She also was faarve very high expectations for

the field trip and for her students.
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Ms. Tinder Field Trip Analysis

Overall Structure Composite 27
Expectations 18
Field Trip Challenges or Hurdles 1
Student Field Trip Experience Score 5

Table 1.
This table shows the analysis results for Ms. Titsdelements of
structure and the number of times that she talkediteor
communicated field trip expectations to her stuslenhis data comes
from the coding of field notes and teacher intamgeThe table also
shows the average number of times that studentsvene interviewed
referenced experiences of fun and enjoyment inucaijon with their
field trip. The chart also shows the average stufield trip score,
which is a composite of the positive experiencésremced by the
student in their interview, minus the negative ncamfortable
experiences referenced by the student.

Orientation. Orientation activities appear to have had a stinfigence on
the students’ fun and enjoyment of the field tilghen the interviews of Ms. Tinder’s
students were coded, they revealed that not odiyer group have the highest
occurrences of fun and enjoyment, the activitieswtiach Ms. Tinder took the time to
pre-orient the students also were frequently maeticas being highly enjoyable.
Three out of four students mentioned activities Ms. Tinder pre-oriented them to

when asked, “What did you get to do at the museénahytou really wanted to do?”

Student A: “...the mind mansion. We were there faurisol really like the
carts, and | got to do that, and it was fun [FE].”

Student B: “TheMindbender Mansionl never knew that the mind quizzes
were there, and I've never seen that room, ané# rgally cool to go in
there...[FE].”
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There appears to be a strong correlation betwesepre-visit orientation
activities and the activities that the studentsewetbered and enjoyed.

Schedule Of the four students interviewed, all of thenkéal about following
the schedule, and they spoke very highly of thgregiences at the museum. In an
excerpt from one student interview, we see howshigdent speaks of the schedule

and the teacher’s expectations.

Student: “She really wanted us to go to the mindsian, and then we could
do whatever we wanted, and then we went to thespdainm show [E, S].

Researcher: “What did you think of these activities

Student: “They were really fun. I like them a |16€].”

This excerpt shows that the student not only wasr@wf the schedule but also
felt that it allowed for some level of choice arahtrol over the day’s activities, and
that his or her overall impression of the actigtm@anned by Ms. Tinder was very
positive.

Free Choice During the interviews with students from Ms. Ten@ class, all
four students said that they got to see and do thlegtwanted while at the museum.
Ms. Tinder’s request for input from the studentgimihave been a factor in such a
positive response by the students when they wéweagbout their feelings of control

while on the field trip.
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Connection to ClassroomThe first thing that was evident about Ms. Tinder’s
field trip to the science center was that she leag glear ideas about how the trip was
connected to her classroom curriculum and howitié frip helped her to meet state

benchmarks.

Ms. Tinder: “[The field trip] ties right into thedfth, moon, and stars
[curriculum] with the planetarium, and the logiczales prepares them for the
state test. Right now they don’t know this, bubtedf things they saw in the
Turbine Hall are going to be reinforced with a ace kit we call variables.
The kit is pretty experimental, so I'm hoping wHhedo teach it, that the kids
will think back to what they saw and did at OMST[<B]. Also, at the end of
the year | teach sex ed, so | know that will timisome of the stuff they saw in
the Life Science Hall [ST, CB].”

Ms. Tinder also made the ties to the curriculumpliex by having the students
do an activity on the field trip that tied the ttgptheir space unit. While on the field
trip, students were instructed to find three fatisut the planet that they had chosen
to study. In her interview, Ms. Tinder asserted thacause they had questions about
something specific when they went in, they got nereof it [E].”

From the interviews of students in Ms. Tinder'asd, we see that her
thoughtful attention to how the field trip wouldremect to the classroom curriculum
and state standards helped students to understapditpose of the field trip. Three
out of the four students interviewed were ablertw@aate reasons their teacher

wanted them to go to OMSI that closely aligned wité reasons given by Ms. Tinder.
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One student made reference to the connection betthedield trip and the space unit,

and the other two mentioned the logic puzzle exhibi

Student 1, “I think because the teacher wanted ksdw more about planets,
because we are doing our report on planets.”

Student 2, “I think we went to OMSI 'cause she veaintis to actually think
harder when you are doing really challenging thiagd work harder.”

The combination of the field trip activities appe#o have led to a greater

understanding of the field trip’s purpose and at iin the class’ curriculum.

Conclusion
Ms. Tinder’s case study shows the following stretegments:

» She took time to prepare by visiting the field sige and envisioning how her
students would interact with the various exhibrtd arograms. She then made
careful plans.

» She developed clear goals and expectations fasthdents.

* She oriented the students and chaperones abouhehyvere going and what
they were supposed to do on the field trip.

» She chose a schedule that provided some directierplore certain exhibits
and learn certain things but also allowed for frheice.

» She was able to clearly articulate all of the abpnrer to and during the field

trip.
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B. Ms. Swank Case Study

Orientation to School, Students, and the Teacher

Ms. Swank’s fourth-grade class attended OMSI oalbday field trip on
November 13, 2008. Ms. Swank’s class is part ahaar-city, Title | school in which
about 65 percent of the students participate irigteral free and reduced lunch
program. One-third of Ms. Swank’s students recspecial education services. This
larger ratio of special education to general edanattudents compared to district
averages is because of Ms. Swank’s expertise amdrg in this area. Ms. Swank
shared that she felt that her students had veniymattitudes toward science largely

because of the fact that the school-wide curriculsirrery hands-on.

Field Trip Preparation

The class’ field trip was jointly planned betwebe school’s two fourth-grade
teachers as the culminating event of their studphefstates of matter. As part of their
planning and preparation, the chaperones wereutgretlected, and the teachers
wrote an open-ended scavenger hunt for studemtzmiplete during their time at
OMSI. The scavenger hunt asked students to lish@mrorresponding page examples
of solids, liquids, and gases. They also were askedplain in writing where these
states of matter were observed.

Leading up to the field trip, Ms. Swank did sevehahgs to prepare and orient

her students.
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Ms. Swank: “I like to set the stage pretty eartyabout a week and a half
[prior], | talked about what OMSI looks like and ywive are going [C-pre, O].
| set up expectations by talking about what it vddobok like for a fourth-
grader going to OMSI [E]. Talked about OMSI’s labwl gave them some
examples, so they would get excited beforehandrfl-psat them down and
went over expectations the day before. [| wantedntio give] complete
sentences and [l went over] what the directionseewiercontext, and how they
discovered evidence of solids, liquids, and ga€gs [

Ms. Swank oriented her students to the physic@atespf the museum by
giving them descriptions of the exhibits and labarias that they would be seeing.
She also prepared her students by going over Ipercgations multiple times and
explaining what it would look like for a fourth-gtar going to OMSI. We see this
when she asks them what a fourth-grader at OM3sltike in comparison with a

first-grader.

Day of the Field Trip

On the day of the field trip, Ms. Swank arrivedBa.m. For the next 15
minutes before students arrived, Ms. Swank speré tirganizing and preparing for
the day. She conversed with the other fourth-gtadeher about the medical needs of
one of their students; they needed to insure thraesne who was attending the field
trip was trained to attend to his needs.

As the students arrived, Ms. Swank asked thenet@ugt their lunches and set
them on their desks so she could get a count ofrhany lunches she needed to get

from the cafeteria. When all of the students wemed, she addressed them as a
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group, going over behavioral expectations and veivig the worksheet that they

would be completing at OMSI.

Ms. Swank: “Let’s talk about what it will look likat OMSI. I've been to
OMSI with kids 13 times, and I've been with firstagers where they just run
around and don't really look like | would want theéon How do fourth-graders
look at OMSI? If you can’t stay with your groupethyou will be with me,
and you will get to read a book and re-do yourrsmepacket—yes, the one
that you already did.”

She then went over the worksheet with kids, andchleeked for
understanding from the parent volunteers. Ms. Swértke kids will be doing a
scavenger hunt. I've said this before, but a scgeehunt in fourth grade looks
different in fourth grade than in first grade. Wiaa want to see is higher-order
thinking and fully engaging with the exhibits. Irdbwant to see random button-
pushing. There is a tendency to ‘fly.’ [Speakingdhe class] If you've learned
something by the time you've gone home, then yogoeten out of it what I've
wanted. | want complete sentences and locationatfeamexample. [Speaking to the
parents] When they are done, they don't need te la#\of it fully filled out, because
that says that they didn’t get a chance to expeeédMSI and play, but | want it to at
least be half-filled out.”

Ms. Swank then went over the schedule with thescéand informed the
parents where and when they would be meeting tadidba buses home. She
announced the groups and dismissed the studeusetthe restroom and head to the

front of the school to meet the bus.
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As the students rode to OMSI, they spoke on argéveange of topics—
everything from horseback riding and scary mowew/lat they want to be when they
grow up. It was not until they crossed the bridgd ®MSI came into view that the
conversation turned to excitement about their upogmuseum visit.

When the bus arrived at OMSI, the students wezetgd by a volunteer. They
briefly went over the day’s schedule and OMSI'ssulThe students then emptied off
the bus, worksheets in hand, and dispersed in sh&ail groups as assigned by Ms.
Swank. These groups consisted of approximatelydotive students and one adult
chaperone. As the students moved through the eéghibwas observed that Ms.
Swank was moving from one group to the next, chrerka with students and parents
on their progress with the assignment.

The students’ groups did not have any prescribedrary for their museum
visit, so the small groups decided independenttyeflarger group where they wanted
to spend their time. One of Ms. Swank’s groups alaserved spending the first hour
in the Life Science Hall. The students under obestgon did not read the exhibit and
moved excitedly from one exhibit to another. Thekgbeet did slow them down at
times, and they did debate and engage in sciethifiking when trying to decide
which page an item would go on. One boy was fasethhy the snakes in the Life
Science Lab, but he had a hard time decidingwii$ a solid, liquid, or gas. When he
spoke with his classmates, they talked about hdwadtsolid skin and vertebra but that

it also would have blood, which is a liquid.



49

After an hour, the students decided as a groupoierdown to the featured
exhibit, Mindbender Mansionin this area of the museum, the students in thepy
under observation moved freely, exploring many bkithiand puzzles. Seldom were
they observed solving puzzles, and they were easdyrated. The students did not
appear to slow down and read unless the chapeeaneto them or asked questions to
purposely slow them down.

After half an hour in this exhibit, Ms. Swank stegithe group and
encouraged the students and chaperone to go phsécal labs located in another
part of the museum.

In the chemistry lab, students in the group beibgerved went right to work
on the various experiments being offered. Theytuweorked independently,
following the directions for the scripted lab exipggnts. The students appeared to be
able to follow the instructions and do the expentsendependently, but OMSI
employees and volunteers were there to guide theemweeded.

One student in the group completed the scripteeigperiment, then asked if
he could do another one. He then proceeded to elthegvariables and the
combination of chemicals in the experiment and cemied on the results. Overall,
students were very engaged in this area of theb#xdnd, in contrast to their behavior
earlier, proceeded in a more focused manner whileesnaining fully engaged and
appearing to enjoy the activities greatly.

For the remaining 15 minutes before lunch, theigrender observation

explored the museum’s ball room. As explained mnasiy, this is a contained room
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where visitors can explore and engineer differeatimmes that will move the balls
throughout the room. The students were very focaselddengaged and were reluctant
to leave when they were told it was lunchtime.

As with the other field trips, no discussion dktaas heard at lunch about the
students’ experiences that day or any connectmtiseir classroom learning.

From 12:25 p.m. to 12:50 p.m., students in theigioeing observed for the
day explored the Turbine Hall and the Physics Odie students were particularly
excited by the large Van de Graaff generator. hese engaged and actively
guestioning the phenomenon that they were expengnc

By 12:55 p.m., students were back on the busesvanel preparing for their
return to school. As the bus departed OMSI, a gteal of discussion and comments

about the day’s field trip could be heard. Thedwling are a few excerpts:

Student 1: “I want to come here again.”

Parent and Student 2: “So the more pulleys, thieeiss to lift more weight.
With no pulleys you have to lift the whole weiglduyself.”

Student 3: “Cool! There’s going to be a wild ocearsvie. Oh, mummies!”
[Comment about signs for upcoming movies.]

Student 4: “That was awesome.”

Student 5: “l want to see the submarine.”
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After a few minutes, talk of OMSI and the day’ddi¢rip ceased, and it turned
to normal fourth-grade conversation. At 1:40 piime, bus returned to school, and the

students went back to their classroom.

Field Trip Follow-Up

After returning from the field trip, scavenger hhieets were turned in, and
Ms. Swank handed out 3-by-5 note cards for an Oidfdction. She asked students
to put one feeling sentence, one interesting factence, and one interesting
experience sentence. Students were instructedit® their name at the top of the
card. She then drew an example on the board. Teates were spent on this
reflection, then the students went out for a rebesak before continuing with other
class work. A couple of days after the field ttipgy went over the graded states of
matter assignment. These activities helped studestshat their trip was meaningful

and was tied to their curriculum.

Analysis

Coding and analysis of Ms. Swank'’s field trip dhd interviews conducted
after the field trip revealed that, of the teaclens/eyed in this study, her field trip
was the second-most highly structured, and shefouensl to have very high

expectations of the field trip and for her students
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Ms. Swank Field Trip Analysis

Overall Structure Composite 22
Expectations 17

Field Trip Challenges or Hurdles 1

Average Student Field Trip Score 4

Table 2:
This table shows the analysis results for Ms. Svgaelements of
structure and the number of times that she talkediteor
communicated field trip expectations to her stuslelttalso shows the
number of challenges faced by Ms. Swank in condgdtier field trip
to the science center. This data comes from thingaud field notes
and teacher interviews. The chart also shows tbeage student field
trip score, which is a composite of the positivpenences referenced
by the student in their interview, minus the negabr uncomfortable
experiences referenced by the student.

Use of ChaperonesMs. Swank used her parent chaperones to helpecaea
more structured field trip experience for her shtdeThe manner in which she used
parent volunteers was novel in comparison withatfier teachers in this study, and it
helped her to accomplish her expectations and gPatent volunteers were
intentionally selected by Ms. Swank to ensure thay were capable of fulfilling the
duties asked of them. Once the parent volunteers sadected, Ms. Swank sent home
a letter explaining what would happen on the field and her expectations of them
and the students. In the letter, she explainedttites of matter scavenger hunt that
the students would be completing. When the pamgats in the room with the
students on the day of the field trip, she agaplared the directions for the

scavenger hunt, gave her expectations for the figldand confirmed that the parents
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and the students understood. When interviewed SvMsnk explained that this use of
parents to accomplish the activities that she whtdealo on the field trip was one of

her largest goals.

Ms. Swank: “l was curious as to whether or not pavelunteers would help

to structure an environment where students wergusbtunning from activity
to activity and instead engaging in things [G].farmy own experience and
from what | saw of the experiences of the kidsegmed like they were [K].
They were, with their scavenger hunt, looking feamples of solids, liquids,
and gases [K]. | think a way higher percentageids$ kised the labs this year
because of scaffolding for parents. They knew ofexgectations, and the kids
know of my expectations. They did it, and they thetexpectations [O, E].”

We see in this excerpt that not only did Ms. Swhake very clear
expectations for the field trip and for her studebehavior, she also communicated
those expectations very clearly to her studentst@uige parent volunteers. This
attention to the role of parent volunteers resulbea sustained effort by the parents to
keep the students on track, which in turn resuli@tie students completing the
assignment and engaging with the exhibits in a thaywas not seen on any other
field trip in this study.

Teacher Preparation and Goal SettingMs. Swank was very thoughtful and
intentional in the way she prepared for her dapatscience center. She worked with
her team of fourth-grade teachers at her schowlake the instructional decisions and
plans for their day. As a group of teachers, theijed the science center during an
educators’ night offered by OMSI. That night, theyred the museum and found

what the museum had to offer. They had plannedta @ery specific, content-based
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scavenger hunt, but as the day of the field trgree, they decided as a group that it
would be better to keep the assignment more geardthbpen ended. In the following
excerpt, Ms. Swank explains why she and her teadertfeese changes to their

original assignment.

Ms. Swank: “I wanted them to be able to float, touend experience. We had
scheduled teachers to go and write a specific sicgrenunt with content
guestions [G]. Then we thought about it and redltmat it would take some of
the joy out of seeing the museum, so we changed walid and made it a
little more general while keeping high expectatidng it allowed for some
diversity in how the kids answered it. It also m#dess stressful for the
parents who couldn’t find the yellow ball that yaant the kids to write
something about [T, G]. So | think they were albl@xperience more of the
museum at the museum because it wasn’t such dismaavenger hunt.”

This quote helps us understand that not only was3wank concerned for the
learning outcomes of her students, she also wahted to have a positive experience
and to have the freedom to see the parts of thewmnushat they desired.

Although Ms. Swank was new to the fourth grade mwoickthat comfortable
teaching science, she spoke of her experiencesammer camp program leader, as
which she planned and executed many field tripss €kperience might have been a
big contributing factor to her success at estalsigghnd communicating clear
objectives and expectations to her students arehfsaand at following other best
practices for successful field trips as establighedugh previous research in this area.

Field Trip Expectations. Like Ms. Tinder, Ms. Swank communicated her

academic and behavioral expectations to her stadeny clearly. We also see from
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the student interviews that, just as Ms. Tindettglents did, Ms. Swank’s students
had a relatively clear understanding of the purpdgbeir field trip. Three out of the
four students interviewed gave responses that redttite goals and purposes

articulated by their teacher.

Student 1: “She thought it would be [a] good [wayEnd the science unit
[O].”

Student 2: “So that we could learn a little morewthmatter and about science
because OMSI has a lot of cool things about sciédmateyou can learn, and
you aren't sitting in the class [A, L, FE].”

Student 4: “I think we went because we were doatg of solids, liquids, and
gases and because our teacher might have wantedeasn about solids,
liquids, and gases [O, CB].”

All three of these students understood that firot trip was connected to
their science unit on states of matter. Two of éhtsee students also articulated their
understanding that their teacher wanted them ttiraosmand extend their learning on
the topic of study.

Enjoyment Linked to Learning. The most interesting facet of the students’
interviews, and an aspect that was unique to Man8wis that not only did students
have positive feelings toward their visit to théesce center, these positive feelings
also were strongly linked to their experienceseafihg like they were learning the
content that their teacher wanted them to leare. following are the four students’

responses to the question, “Did you enjoy yourtwi@MSI?”
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Student 1: “I would have liked more time to enjbog imuseum, but | had some
fun doing this wild goose hunt for all these typésnatters [CC, S, D].”

Student 2: “Yes, well—a little bit. We went to opkace for a few minutes, and
| just found something really interesting to widteout, and then we had to go
and | didn’t have enough time to write becauséhalother kids wanted to go
somewhere else [D, GSE]. | liked it because theythat new room, the
mystery puzzle room. | like the spelling game [FE].

Student 3: “It was fun because you didn't justtgebok at it, you got to learn
about it. You got to write about it [L, E].”

Student 4: “I enjoyed when | was at the scienc# Bke the mansion when |
saw lots of science stuff [FE]. | felt | was leargimore about animals and
more about gases, liquids, and solids, and | lekabeut animals and wrote
about it on my worksheet [L].”

Students 1 and 2 enjoyed the field trip and doimegvtorksheet, but they spoke
of being somewhat constrained by the assignmehtodt students linked their
enjoyment during the field trip to the worksheed an the feeling that they were

learning.

Student 1: “I liked learning [L] about the rocket. You had to pump in the
water and air or it wouldn’t go anywhere. And ...tlasie | went there, it went
so high and had so much water in it, it got us Weist wanted to go there
again [FE].”

Student 2 (as quoted before): “So that we coulchledittle more about matter
and about science because OMSI has a lot of comgtabout science that you
can learn, and you aren't sitting in the classlAFE].”

Student 3: “I am happy that we went to OMSI and pgeople got to learn. |
felt that | learned about the things that she slibyai, the games all about
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science and you had to spell out the word and yoergot it right, and |
learned a lot from there [L, FE].”

Student 4 (as quoted before): “I enjoyed when | atate science [exhibits]
like the mansion when | saw lots of science steE][ | felt | was learning
more about animals and more about gases, liqudssalids, and | learned
about animals and wrote about it on my workshegt [L

These excerpts from the student interviews ilatstthe specific language that
students used when speaking about their enjoyméWisI|. While students in other
classes spoke of experiences during which they hkety were learning, none of
them linked their learning and enjoyment as exiijyicis Ms. Swank’s students.
Finally, of the groups observed in this study, Baank’s group had the most
observable discussion about OMSI during theirlapk to school. These types of
comments were atypical and show a level of intégmadf concepts and excitement

about their trip that was not seen in any otheugrio this study.

Conclusion
Ms. Swank’s case study shows the following strdegients:
» Her students appeared to have a very enjoyabledinike field trip and
clearly understood the purpose of the field trip.
* The students’ enjoyment of the field trip appearbe strongly linked to
their feelings about what they were learning. Msagk drew upon her
previous experience in planning field trips to axea field trip that

followed many of the best practices in the curksdy of research.
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* Ms. Swank did a variety of things to prepare héifeelthe field trip,
including the construction of an assignment fodstis.

* Ms. Swank developed goals and expectations fofi¢hektrip. She also
communicated those goals and expectations priandoduring the field
trip.

* She oriented the students and chaperones abouhehyvere going and
what they were supposed to do on the field trip.

» Her students understood the role that the fiepdptayed in their science
curriculum.

» She used parent volunteers effectively to strucauteld trip environment

that was conducive to learning.

C. Ms. Ping Case Study

Orientation to School, Students, and the Teacher

Ms. Ping’s fifth-grade class attended OMSI on Nuober 4, 2008. The class’
makeup is unique within this study because onetthiither students (eight out of 24)
are identified as TAG (talented and gifted) studemhe school’s neighborhood is
upper middle class, but 16 percent of the schqufsulation participates in the federal
free and reduced lunch program. Most of Ms. Pisgslents are white; approximately
one-fifth of the students are non-white. Accordiadvs. Ping, her students’ overall
attitude toward science is very positive, and thaye had positive experiences with

science. Ms. Ping said during her interview thatdtedents started this year with a
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great deal of scientific content knowledge, at 8regen surpassing her own

knowledge.

Field Trip Preparation

This field trip was planned as part of a spacé. U prepare for the field trip,
Ms. Ping visited OMSI during an educators’ nightefe she found out information
about the museum and registration procedures. Aéeiding to visit OMSI with her
class, she used the science center’s online res®tocselect a planetarium show for
her students and to learn more about the museumrepare her students, she taught
the content of the space unit and did several taiem activities on the day of the

field trip.

Day of the Field Trip

On the day of the field trip, students arrive@® @ m. to start the day. Ms. Ping
had a set of orientation activities planned for $tedents, but those plans were
derailed when she had to spend the first 30 miredesmbling to rearrange groups
because of the short-notice cancellations by thegent volunteers. While Ms. Ping
scrambled to reassign groups, she asked studewti#téoon a piece of notebook paper
their predictions of things they thought they wosé on their field trip that day.
After about 15 minutes of work on this activity, nyastudents lost focus and began to

socialize. Some students approached their teadtiequestions and concerns about
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the group that they would be in. She calmly respodno the students with the
statement that, “Groups are continuously changing.”

About 8:30 a.m., Ms. Ping sent a group of studemfsck up a set of school
lunches. A few minutes later, Ms. Ping collectagisnts on the carpet area in front of
her rocking chair. She asked them a variety oinding questions and gave some
behavioral expectations for the day. The followimi@ short excerpt from this
discussion:

Teacher: “How many kids have been to OMSI?”

(Approximately half of the students raised theintis)

Teacher: “How many kids have been to a planetashaw?”

(About six students raised their hands.)

Teacher: “How many of you have had lunch in thebing Hall?”

(Five or six students raised their hands.)

Teacher: “How many kids have been to i@dbender Mansio?’

(None of the students raised their hands.)

Teacher: “I really encourage you to try the puzz&smetime you might feel
you are reaching the point of frustration. You nigive up, but keep at it. ...
It is your job to stay with the parent volunteeoaiyare assigned to. If you get
separated, what should you do?”

(Students gave a variety of good answers.)

After a few more behavioral expectations were gjtbe student groups were
announced, and the students left so they couldheskathroom, then walk to the
school bus with their chaperones. Each group ctetsef approximately five students
and a parent chaperone.

On the school bus, many students remained quietam, some students

continued to socialize amongst themselves, whiterstsang. No observable talk
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about OMSI was heard until the students crossedbridge to the east side of the city.
From the bridge, the familiar OMSI building could seen, and there were excited
shouts of, “I can see OMSI,” and, “I can see thensarine.”

When the class arrived at the museum at 9:15 a.molunteer came onto the
bus to welcome the group and to go over the museuwnes and expectations.

As the group waited in the lobby area for the ptarium show, students
explored the exhibits about space. Unlike Ms. Tifedelass, this group’s main
attraction was the “Gravitron,” a large marble weoekhibit that demonstrates the
principles of simple machines. A large group fixediatched as the large metal
marbles moved throughout the machine. At 9:30 ahm.group lined up for the
planetarium show. The show was calRaksport to the Universand it took the
students on a virtual tour of the universe.

As the students exited the planetarium, a pareloiweer asked them what

they thought of the show. Some of the responses a&follows:

—“Good.”

— “Kinda scary.”

— "It felt really, really, weird.”

—“l understood most of it, but some of it, | dilnhderstand.”
—“I never had so much fun with science.”

After leaving the planetarium show, the groupsenege to explore whatever
section of the museum they liked for the hour beefanch. Students in one particular
group met outside the planetarium show to discusr@&they wanted to go. Each

student had a different section of the museumttiggt wanted to see. This group
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decided that they would go to the Life Science Hallich two of the five students
wanted to see first. Then they would move on toféla¢ured exhibit, th&#lindbender
Mansionpuzzle exhibit, after which they would see how mtime they had
remaining. The students in this group went togetb¢ine Life Science Hall. In the
hall, they stayed together in a loosely dispersedm They went very quickly from
one exhibit to another with little focus. They waia observed reading anything, and
if they did not understand something within thetfiew seconds, they quickly moved
on to the next thing. There was a real sense @nmgand rushing within this group
of students. Despite the rushing, this group engespending the whole hour before
the lunch break in the museum’s Life Science Hall.

At lunch, groups sat together and ate quietly. Jtaeents talked amongst
themselves, but no discernable talk about the nmsetheir experiences that day
was observed.

After the lunch break, the same group of studesais observed. The pattern
from the morning continued. The students in theignevould decide what they
wanted to see quickly by coming to a consensusithatmediated by the adult
chaperone, and then the group would move to tleat @irthe museum. They again
moved quickly from one exhibit to another, stoppiogead something only when
they were prompted by their parent volunteer. Diedpieir rushed style of
exploration, the group showed much enthusiasm aacyg for each exhibit. After

lunch, the group’s first destination wislindbender Mansionbut the exhibit did not
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seem to hold their attention, and they quickly ntbga to the Turbine Hall, where
they spent the rest of their time.

The student groups collected at 1:15 p.m. to bdadchool bus for their trip
back to school. On the bus, a few students wererebd talking about their

experiences with the Van de Graaff machine.

Student: “I liked that thing that made my hair gn"u
Parent (smiling): “Oh, you liked that, did you?”

While on the bus, when Ms. Ping asked one of tla@elones about their
experience that day at the museum, they repliedahy it went good. It was hard to
keep track of the boys sometimes. It was hard téhgen out of the ball room.”

Students on the bus appeared to be very tired aietl §he classroom teacher
and chaperones were observed to be talking aba@oimipg ballot measures. No other

noticeable talk of OMSI was observed on the bus biack to school.

Field Trip Follow-Up

Back at school, Ms. Ping again collected her sttglento the carpet and asked
them what their “aha moments” were. Some of theghithat students shared were: an
experience building a bridge out of large foam pg@ soundproof room where they
could test their hearing, an exhibit where you daige a thermal radiation camera to
detect heat and cold, a swing exhibit that waseléhto a motion detector and had a

digital imaging computer display that showed the/evenotion created by the swing,
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and finally a simulated earthquake exhibit whersytbould stand in a house and
experience a simulated earthquake. She then institite students to return to their
seats and write in their journals about their “aef@nent” and also to reflect on their
prediction.

The following day, they reviewed and discussed joernal entries and the
field trip. In her interview, Ms. Ping said thatestvould have liked to have done more
post-trip activities, but that because of the plaest of the field trip at the end of the
space unit, the follow-up activities didn’t fit wahto her instructional plans.

Analysis

Coding and analysis of Ms. Ping'’s field trip aheé interviews conducted after
the field trip revealed that, of the teachers syedan this study, her field trip was the
most moderately structured, with relatively highdis of communicated expectations.
When Ms. Ping’s interviews and field notes wereathdhey were the highest of the

five field trips for challenges or hurdles.

Ms. Ping’s Field Trip Analysis

Overall Structure Composite 16
Expectations 13
Field Trip Challenges or Hurdles 7
Average Student Field Trip Score 4

Table 3.
This table shows the analysis results for Ms. Ridements of
structure and the number of times that she talkedizor
communicated field trip expectations to her stuslefibhe chart also
shows the number of times she spoke about chalemgleurdles in the
planning or implementation of her field trip. Thiata comes from the
coding of field notes and teacher interviews. Thartalso shows the
average student field trip score, which is a cortpas the positive
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experiences referenced by the student in theiniige, minus the
negative or uncomfortable experiences referencetidgtudent.

Orientation and Follow-Up. Ms. Ping used both museum-orientation
activities and post-trip connection activities ®hher students get the most out of the
field trip. Ms. Ping did three things to orient lstudents before the field trip. First,
she allowed them to self-select the groups that Wwuld be in at the museum. Next,
she had them write predictions in their journalswlwhat they would see or do when
they went to the museum. Finally, she led a clagardiscussion about the upcoming
field trip. This classroom discussion before thedditrip worked in several ways to
orient the students. During the discussion, stuglesire asked to draw upon any
previous experience at OMSI, they were allowedstoany questions they might have
had about the upcoming field trip, and Ms. Ping alle to set behavioral
expectations. It was clear from Ms. Ping’s intevwvitat she saw the value in these
pre-visit orientation activities. She even exprdsse intent to have done more of
them, but the morning of her field trip got cut ghezecause she had to spend time

rearranging groups due to the absence of threelslgtechaperones.

Ms. Ping: “My original plan was to really talk alddte different exhibits that
were there and have them make a plan for whatwleeg going to see first,
second, etc. [UP]. | would [have told] them ‘these some of the things that
are available for you to see at OMSI’ and kind g them a summary of the
exhibits, and as a group, do some planning ofdpehings they wanted to see
and [create] a plan [UP].”
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The events that Ms. Ping did and the ones thairdeeded to do have been
shown in the research to increase students’ leguamid their comfort while on the
field trip.

Connection to the ClassroomMs. Ping’s field trip was strongly tied to her
curriculum. She planned the field trip to corresppém her space unit. Because this
group has a large percentage of kids who are itkshtas “talented and gifted”

(TAG), Ms. Ping also spoke about how the logic peizxhibit was important in
meeting their needs. She said, “For those TAG Kitds, exhibit] stretched their brains
and made them think through those particular prablgG].”

Field Trip Expectations. Beyond the planetarium show, Ms. Ping did not
have her students complete any assignments otlggve any specific requirements
for their time at OMSI. She also did not speak® students about why they were
going to OMSI. Although, as we can see from thammpadf the interviews and field
notes, Ms. Ping did have a relatively high leveégpectations, most of those centered
around behavior. Neither of the two students ineavred was able to give clear
reasons for their field trip that aligned with tp@als discussed by Ms. Ping during her
teacher interview. Their responses were vague ambtlinclude any reference to the

space unit they recently completed.

Student 1: “Well, one, we were picked, my teacla g1 a lottery or a raffle,
and we are in the right grade level and, I'm prstiye, as you can tell, we all
love science [A].”
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Student 2: “Maybe to learn some new stuff or teriesome new projects. |
think we went to OMSI to get ready for and see sadeas for December
[science] projects [O].”

Student 1 had the misconception that they weextal to go to OMSI based
on a lottery system, and while her teacher knowsttrey love science, this fact does
not match the reason given by their teacher far thip to OMSI. In Student 2’s
response, he discussed upcoming science projegasn Ahese might have been
discussed in class, but they were not the expbkeison for the trip to OMSI.

Enjoyment Linked to Interactive, Hands-On Exhibits. When asked to speak
about what they remembered, both of the studentswére interviewed spoke vividly
of their memories. Ms. Ping’s students gave respoabout their experiences with
interactive, hands-on exhibits. In their interviewsither of the students spoke of the
planetarium show, which was the one required agtiVihe following excerpt was
Student 2’s response to the question: “What dorgowiember about your visit to

OMSI?”

Student 2: “I remember [where] you put water in Itlogtle and air and you
push the button. ... | remember the ball room. [Wsgduthe air and it made
the ball come out. In the ball room, | rememberthaothing that makes the
ball go around. The puzzle room was awesome. | mdmee the carts, and we
won against the girls [FE]. And | remember the ¢hivhere you were trying to
get the ball in the hole, and | remember the spgijame [FE].”

We see that in each of Student 2's memories, h& astion verbs such as

“push,” “used,” “won,” and “get.” It also is cle#éinat his memories of the trip are

positive ones.
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Conclusion

Ms. Ping’s case study shows several strengthsrdidid trip instructional techniques:

Her field trip was thoughtfully integrated and aegl with her classroom
curriculum.

She spent time orienting her students to the museuwimwhen the students
returned, they did follow-up activities to connaad reflect upon their
experiences.

Ms. Ping scheduled a day that allowed for free-cheixploration of the
exhibit, which the students viewed highly favoratagcording to their

interviews.

Ms. Ping’s case study also shows a few weakneg$ses field trip instructional

techniques:

It appears that Ms. Ping’s lack of clearly commaiec academic expectations
might have contributed to the inability of the stats interviewed to articulate
the reasons that their class went to OMSI.

The students did not have a clear understanditigeafeason for their trip or
how the trip connected to classroom learning. Isnine noted that this did not
take away from the positive experiences of theesitsl It can be speculated
that Ms. Ping’s instructional strengths, clear lvebral expectations, orienting
procedures, and reflection activities might have the effect of compensating

for her lack of clearly communicated goals andctted learning activities.
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D. Ms. Stull Case Study

Orientation to School, Students, and the Teacher

Ms. Stull’s fifth-grade class attended a field tgpOMSI on November 10,
2008. The school is located in a suburban communélis mostly middle class.
About one-third of the students are English languagrners, and one-third of them
participate in the federal free and reduced lurrclgam. When asked about her
students’ range of attitudes toward science, steeresl to the challenges her students
face in reading nonfiction text. She said that wiitbir recent topic of the solar system,
the students had the opportunity to experienceda wange of activities with a greater
emphasis on hands-on activities. Because of theséenges in reading the nonfiction
texts that they use for their science curriculung asserts that there is a wide
spectrum of attitudes that range from boredom wightext to enthusiasm and

curiosity.

Field Trip Preparation

This field trip was the end-of-unit event for M&ull's space unit of study and
was jointly planned by the fifth-grade teacherbeatschool. The field trip was funded
by the Parent Teacher Organization. Ms. Stull dtdtat her main goal was to give
students “a visual experience of the moon.” Sh&spdout how, in their unit, they
had been observing and keeping nightly moon josrfmalthe past month, and she felt
that taking the students to OMSI to see it in tlametarium show brought it to life and

connected the movie to the class curriculum. MsllI'Stphilosophy is that it is most
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beneficial to have the field trip as an end-of-@vént, because it allows for a great
deal of content front-loading so that the matehat the students will encounter
during the field trip is not brand new to them.

Ms. Stull spoke of orientation activities that €he to prepare her students,
which included explicit instruction in vocabulagn explanation of what they would
be doing on the field trip, and a description oivitbey should behave. As an
orienting activity, they also went over some of OMS$ules and summaries of the

movies and vocabulary that might be challengingttalents.

Day of the Field Trip

On the day of the field trip, the students arria¢dchool at 8:30 a.m. They
began the day with their normal schoolwork. Stuslevdrked on spelling, then left the
classroom to go to their music class. As theyftafinusic, Ms. Stull instructed them
to turn in their homework and place their lunchedteir desk so she could get a
count of the school lunches that she would needduest from the cafeteria.

While the students attended music, Ms. Stull weapp the last
administrative details for the field trip. She sgad a set of name tags with the
school’s name and checked over the bus seating Gter explained that a couple of
years ago, they decided to try a seating chath®bus, and they have never gone
back. They found that with a seating chart, theyi¢greatly reduce the noise and
behavioral problems on the bus and thus were abileduce the stress for the teachers

and parent chaperones.
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On the field trip, they would be watching two mesiabout the moon. One
student would not be viewing the movies becauss frem the Navajo tribe and
would soon be participating in a tribal ceremomypmpto which he is not allowed to
see the moon.

At 9 a.m., Ms. Stull's students returned to clasd quietly waited to be
dismissed for the buses. All of the students fromthree fifth-grade classes quietly
mingled as they waited for the bus to arrive. B309a.m., the buses had been loaded
and departed for OMSI. While on the bus, studalket about their lunches and the
sights they saw on the road. When the bus cro$sedvier and OMSI came into view,
there were excited shouts and pointing. The stgdgmnt the last few minutes talking
about previous visits to OMSI. One student asked$4sll, “Do we have to watch
both movies?” Ms. Stull responded in a surprisetdateo good-natured tone, “Have
to? Get to!”

When the bus arrived, an OMSI staff member camineious and briefly
welcomed the class and went over the day’s evdr@snuseum’s rules, and what to
do if you get separated from your group. Becausestiunteer must give this speech
to two buses, the students were forced to waitausty as the speech was given to the
other bus.

The students unloaded from the bus and convenidnhof the OMNIMAX
movie theater. There, an OMSI employee gave theho# pre-movie talk about how
OMNIMAX movies are filmed and how they are diffetérom normal films. The

employee also explained to students the safetg and procedures for the movie
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theater. The movie that the class saw was tiatking on the Mooand was narrated
by Tom Hanks.

As students entered the theater, they moved tosiats with their small,
chaperoned groups. There was a noticeable airaiteexent as they settled in. One
student explained, “This is like the best theaterg and many others commented
about the strangeness of the large, domed theaddraw they felt as they moved
about the theater. As the movie started, there adéle cries of excitement and
enjoyment.

When the movie was over, the students were quicsthered to the
planetarium, where they saw the moMerthwest SkiesThe students went in with
little introduction and with no direction from tliéh-grade teachers.

After the movie, the students’ energy was higlu toey were seen conversing
about the movie. One student commented that theepati talk about a certain aspect
of the solar system that they had learned abociags. Other students jumped like the
astronauts pictured in the OMNIMAX movie. They eadnled, “Can you imagine
being on the moon and jumping like that and gofegwww’?” As the student spoke,
they demonstrated with their body.

As students moved to the lunch room area, mokentak heard about what it
would be like to walk on the moon. Once studentseveating lunch, the talk turned to

normal social chatter, and no further discussiothefmovies was heard.
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After lunch, the students headed out to catchr thes home, and upon arriving
back at school, they continued their normal schootine with no discussion of the
day’s events.

Field Trip Follow-Up

As this was an end-of-unit event, there was witg ffield trip follow-up done.
As stated in the previous section, when the stsd@ttrned to school, they did not
discuss the field trip as a class or do any rafledctivities. Ms. Stull said in her
interview that the students might have done sonigngrabout the field trip with their
writing teacher, but that she was not confidentlibiaat.

Analysis

Coding and analysis of Ms. Stull’s field trip atiné interview conducted after
the field trip revealed that, of the teachers syedan this study, her field trip was the
second-least structured, and she was found tornaderate levels of expectations for

the field trip and for her students.

Ms. Stull’s Field Trip Analysis

Overall Structure Composite 15
Expectations 7
Field Trip Challenges or Hurdles 1
Average Student Field Trip Score 3

Table 4.
This table shows the analysis results for Ms. Stelements of
structure and the number of times that she talkediteor
communicated field trip expectations to her stuslelis. Stull’s field
trip was moderately structured, and her expectatere not as clearly
communicated as those of the other teachers isttly. She scored
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second-lowest in the ranking of field trip expeictas. This data comes
from the coding of field notes and teacher intamgeThe chart also
shows the average student field trip score, whsa ¢composite of the
positive experiences referenced by the studeiitam interview, minus
the negative or uncomfortable experiences refetehgehe student.

Limited Free Choice.As we can see from the narrative of Ms. Stull’'¢dfie
trip to OMSI, the structure of it was very diffetdrom others in this study. While
three of the other groups went to an OMNIMAX orlangtarium show, all four of
them incorporated exhibit exploration into theeéldi trip, while Ms. Stull and her
fifth-grade colleagues chose instead to have aepdainm show and an OMNIMAX
show but no exhibit admission.

While at OMSI, the students did not have to congéaty worksheets or
assignments, and they did not have any control theactivities that they
participated in. Despite this highly structured amore formal learning environment,
the students still appeared to thoroughly enjoyr tireld trip. The following are some
of the responses given by students during thearwgws that illustrate their

enjoyment of the field trip.

Student 1: “She had us see an OMNIMAX movie abbetApollo and space
landing and see about the planets and consteliaf@nE?]. ... They were
really cool. | probably liked the OMNIMAX movie mef{FE].”

Student 2: “I liked all of it [FE]. ... I liked the @NIMAX movie, but | liked
both [FE].”
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Student 3: “Yeah, it was really fun. | think seethg movie in the auditorium.
And | like how it was about the men walking on theon and the visuals [L,
FE].”

Students from Ms. Stull’s group appear to have yagahe activities that they

did at OMSI, and only one student expressed adesée to have seen more of the

museum or to have had more control over the ags/ihat day.

Goals, Expectations, Orientation, and Their Link toUnderstanding of
Field Trip Purpose. While on the field trip, there was no articulatioihMs. Stull's
goals, expectations, or objectives, behavioraltbemvise. Ms. Stull did speak of
orientation activities that she did to preparedtadents, which included explicit
instruction in vocabulary, an explanation of whayt would be doing on the field trip,
and a description of how they should behave. Asraamting activity before the trip,
they also went over some of OMSI’s rules, summaofebe movies, and the
vocabulary that might be challenging to students.

Three of the four students, when asked why tlegicher had them go to

OMSI, articulated reasons that aligned with thelggaven by Ms. Stull.

Student 1: “Because we'’re learning about spacejtana really educational
thing. It's really cool, it's educational, and h@wvs how to do things [CB].”

Student 3: “Well—there’s a lot of science, and waraviearning about the
planets, and there is the planetarium [CB].”

Student 4: “To let us know about the star congielis and journeys to the
moon [O, CB].”
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These three students were able to see that thklrtfip served to extend their
learning about our solar system and the moon. Timer student not included here
gave a general answer about how the field tripdethem learn about science.

The following excerpt from Student 3’s interviewlpgeus further understand
how well students understood the ways in whichfigld trip was tied to their learning

and curriculum.

Researcher: “If you were helping to organize atwi®@MSI, what would you
have students do at the museum?”

Student 3: “If there was an exhibit that had toadlh the solar system, | would
probably take them to that first for sure, and piaip [take them to the] second
movie [S, O].”

Researcher: “But you would stick with the spacerté@’

Student 3: “Yeah [O].”

Researcher: “It seems like you understand why thege those movies.”

Student 3: “We'll, that’'s what we have been studyfior the last two months
[O].”

We see that the student understands that, althsheylwvould have liked to go

to the exhibits, she sees the importance of theites within the context of the field

trip being tied to their learning about space.
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Conclusion
Ms Stull’'s case study shows the following instraotl strengths:
* Ms. Stull had clear goals for her field trip.
» She was intentional about how it connected to lEsscoom curriculum.
» She did orientation activities to help preparedtadents for their visit to the
science center.
Another interesting facet of the case study:
» Although this trip had a relatively high level dfiscture, the students enjoyed
it and came away from it with a clear understandihigow it connected to the

science they had been learning in school.

E. Mr. Whiley Case Study

Orientation to the School, Students, and Teacher

Mr. Whiley’s fourth-grade class attended an al-8lald trip to OMSI on
November 14, 2008. Mr. Whiley’s student populati®tocated in a suburban area
with mostly lower-middle-class residents. Mr. WRikeclass population is
socioeconomically diverse, with approximately oheet of his students receiving free
or reduced lunch. There was one student receiyprgial education services and four
students who received English language instrucitdhe time of the field trip. Mr.
Whiley’s impression of his students’ attitudes todvacience was that they were

relatively positive overall. He reported in hisantiew that he felt that it is much more
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hands-on than any other subject, and that thigetynappeals to students. He also

stated that he felt comfortable teaching sciendedstudents.

Field Trip Preparation

This one-day field trip was planned at the begigrof the year with the desire
to make sure that the money was allocated forhmpose before funds ran out. Mr.
Whiley also had previously viewed the OMNIMAX movteat he would be taking his
class to, and he knew that it tied in well with bligss’ study of pioneers and the

westward movement.

Day of the Field Trip

On the day of the field trip, the students arria¢dchool at 7:50 a.m. At that
time, students received their name tags and waskeal practice version of a state
writing test. During that time, Mr. Whiley made narous offhanded references to his
discomfort about not knowing when the bus was gtingrrive. The students then
worked on a creative writing assignment called “Uraziest Field Trip Ever.” In this
assignment, the students wrote about the bigg#sstsadventure that they could
imagine happening on a field trip. Mr. Whiley tdit students that this assignment
was imaginative and hopefully not like their trip.

During this writing time, Mr. Whiley worked on laminute administrative
details and anxiously waited for word of the busival. One student wanted to have

her dad come unplanned. Mr. Whiley was happy teleother parent volunteer
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come, but it was a challenge because the parekéespoy Spanish, so they then
needed to find a translator for a brief volunteeemation.

Mr. Whiley appeared to remain anxious and tendeeagent one student to
make a few more copies of the parent letter anthando find out when the bus was
going to arrive. He told a few students that tipairents needed to be there now, or
they wouldn’t be going on the bus with the class.

Finally, at 9 a.m., he dismissed the boys and themirls to go use the

restroom. When they returned, he went over a fdvawieral expectations.

Mr. Whiley: “Thanks for staying at your own desk.d minute, we will go
over a couple of things.” After all of the studentsre in their seats, he
continued, “Same thing as yesterday (the clasggbad on a field trip the
previous day), we want the parents to have a gowgl'tHe then continued to
go over expectations of bus behavior. “When weoffethe bus, we will have
10 to 15 minutes, and then we have to get to thaerik® minutes early. |
want you to explore, explore, explore. Look foraddor science experiments.
We will eat lunch and then look around a bit mameg then we will have to go
to the buses at about 1 p.m.”

After talking to the class, Mr. Whiley started dissing groups to the buses.
All of the chaperones received a letter with tleddfitrip schedule and brief
instructions for the day from Mr. Whiley. His ma@wint in the letter was that he
wanted students to be able to explore the museemlyfrHe also explained in the
letter that he would not have his own group andld/be a “floater” so that he could
visit and interact with all of the groups. Studgraups for this field trip contained

three students and one adult chaperone.
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Although the office said that the buses had arrikéd Whiley’s class found
after rushing up the main lobby that the bus tlzat &rrived was reserved for a
second-grade field trip. The students waited p#tiemtil 9:20 a.m., when the bus
finally arrived. During this time, students soaald amongst themselves, but there
was no observable talk about the museum.

On the bus, Mr. Whiley was observed talking taagept chaperone. He told
the parent that they would be leaving at 1 p.nd, that he enjoyed field trips but that
afterward, he is very exhausted. He also said@h4$l is a pretty easy field trip. He
then explained to the parents that he didn’t exffexstudents to see everything, but
that he felt it was very important for them to fseexplore. He warned the parents
about the ball room, which is a contained room whasitors can explore and
engineer different machines that will move the d#iroughout the room. He felt that
it took up too much of the students’ time and wasanvery valuable learning
experience. In his letter, he asked the parertmibthe students’ time in the ball
room to 10 or 15 minutes. The students rode qufetlyhe remainder of the trip to
OMSI; no noticeable talk about the upcoming dag®vities was observed.

When the bus arrived at OMSI, a volunteer boattedus and greeted the
group, going over the day’s schedule and OMSI'eg@nd expectations. The group
exited the bus and headed straight for the OMNIMA&ater. Before the students
entered, they were given a short presentation ahel®MNIMAX movie theater and

how IMAX films differ from a commercial movie youauld see in a theater. Before
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admitting them to the theater, the OMSI employse atent over theater rules and
expectations.

As the students entered the theater, they fouais séth their chaperones.
Students made comments about the strange physitsdtson that the large dome
theater gave them. The title of the IMAX film whaswis and Clark, Great Journey
West

After the movie, all of the small groups movedhe featured exhibit,
Mindbender Mansioma logic puzzle exhibit. Because of the small sizéhe groups,
the students appeared to stay near their chapessilg. During their time in the
featured exhibit, students were observed readiaglitections on the puzzle exhibits
and genuinely attempting to complete the puzzlas.Way that the small groups
interacted with the puzzles was strongly dictatgdhle parent chaperone. One group’s
chaperone quickly moved the group along when thenewot successful with a
puzzle, in contrast to another chaperone, who mi#tiencouraged her group of
students to continue. The latter volunteer nevee gavay the answers but probed
their thinking with questions like, “What if you ..dnd, “Have you thought about
....” This latter group spent the whole timeNtindbender Mansionbut the first group
moved quickly through it and, with a sense of ugygnvent to the second floor of the
museum.

At noon, the class met in the lunch room areatdleeir sack lunches and
relax. While the students ate lunch, they talkedmgst themselves, but no noticeable

talk about their experiences that day, or abouttheeum, was observed.
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Most of the groups finished their lunch in aboutr2dutes and headed out to
explore the Turbine Hall or other areas of the muaséor the last hour before the bus
picked them up. A large portion of the groups endigdpending their time in the
Turbine Hall because of its close proximity to thiech area and its engaging, hands-
on exhibits. It was observed that students on Mmil&y’s field trip were particularly
unfocused, and although most students in this dlidipot read information presented
on the exhibits, Mr. Whiley’'s students also seeitioeshove through the museum with
a sense of urgency and haste.

At about 1:10 p.m., the students collected in this@am’s entrance and
boarded the bus to go back to school. As the stadmarded the bus, one student was
observed talking about her experience in the museoomputer lab. After this brief

conversation, no other talk about OMSI or fielg texperiences was observed.

Field Trip Follow-Up

The students arrived back at school at 1:45 paehveere back in their
classroom when the teacher commented to the swyddianks for a great trip, guys.
You did a good job.” He then transitioned quickdyat spelling test and then outside
for recess. When asked in his interview about ahgrdollow-up, he said that he did
not do anything, because of time constraints aadtiallenge of the field trip being

scheduled on a Friday.
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Analysis

Coding and analysis of Mr. Whiley’s field trip attte interview conducted
after the field trip revealed that, of the teachens/eyed in this study, his field trip
was the least structured. Also, he was found t@ Ivavy loose expectations for the

field trip, which were not clearly communicatedhis students.

Mr. Whiley’s Field Trip Analysis

Overall Structure Composite 3
Expectations 2
Field Trip Challenges or Hurdles 4
Student Field Trip Experience Score 3

Table 5.
This table shows the analysis results for Mr. Whdeslements of
structure and the number of times that he talkediabr communicated
field trip expectations to his students. This dagmes from the coding
of field notes and teacher interviews. The cha® ashows the average
student field trip score, which is a compositeh# positive
experiences referenced by the student in theiniige, minus the
negative or uncomfortable experiences referencetidgtudent.

Low-Structure Field Trip. We can see from the coding analysis that Mr.
Whiley’s field trip was structured quite differepfirom the other field trips in this
study. Expectations and goals were not completedeat from Mr. Whiley’s field
trip, but the few that were present were very wustired in nature. Mr. Whiley
explained in his interview that he likes to take students to OMSI at that time of

year to “inspire them in science and get them réwyg” This was the only goal that
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was articulated during the interview. During thaditrip, Mr. Whiley had two
expectations that he communicated to the paremtsvahted his students to be able to
“explore, explore, explore,” and he didn’t wantrth& spend too much time in the
ball room, which he felt was a place where studprstisplayed around and didn’t
learn.

This low-structure field trip approach did not appto strongly detract from
the students’ overall fun and enjoyment of thedfieeip, which was coded to be just
slightly lower than that of the other teachersdstuts, on average, but it might have
had some negative consequences. It was observiestubdants on Mr. Whiley’s field
trip were particularly unfocused, and although nstgtlents in this study did not read
information presented on the exhibits, Mr. Whilegtadents also seemed to move
through the museum with a sense of urgency ane hélsts theme also was present in
the student interviews. One student in particyteke of the time constraints and his

feeling of being rushed while visiting the museum.

Student 1: “I think so. | wanted to see, like, thbots, but | didn’t get to see
the robot [D]. ... We just told each other to stagdtier because if we didn't,
we would get lost [GSM, S]. ... | wanted to go tcstplace where there was a
turtle, and my friend wanted to go to this placeevehyou learned about
babies. We didn’t have time for both, so we dictckopaper, scissors.’ ... |
remember | really wanted to see some more oMimelbender Mansionwe
ran out of time.”
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This student felt that their overall experiences\gajoyable, but the above
excerpt from the student’s interview illustrates Homewhat rushed and frantic feel of
the exhibit exploration time.

Communication of Goals and ExpectationsOn the day of the field trip, Mr.
Whiley communicated very few expectations to higlehts in comparison with the
other teachers in this study. He told his stud#rashe wanted them to explore, and
that they should look for ideas for their scienoggxts. No other behavioral or
academic expectations were given by the teacher.

By analyzing Mr. Whiley’s field trip, we see thabt only did he not provide
concrete expectations to the students or paremecbaes, he also planned a day that
was very unstructured. The chaperones knew thgtwbeld be taking students to the
IMAX movie in the morning, but the rest of the dags left for unstructured
exploration of the museum in small groups. Mr. \B}ib students’ responses to the
guestion, “What do you remember?” stood out fromdther teachers in this study in
that they were far less likely to talk about sonregtthat the teacher had them do and
more likely to talk about the experiences they Wade doing the interactive exhibits.
All four of Mr. Whiley’s students spoke about irdetive, hands-on exhibits when

asked this question. Many students spoke aboubixlm the physical science hall.

Student A: “l remember trying to make the boat, ibatcidentally fell over,
and the building thing, the earthquake thing, whemas throwing the balls in
that place, | forget what is was called [the badim]. My friend, she had a
little toy that she always brings, and she put ithie air blowing thing and it
started to fly [L, FE].”
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Student B: “I remember launching those bottles.t’Shay favorite part. And |
remember building something that let us launchoiés into the hoop and
watching the movie [FE].”

While all of the students who were interviewed namd their experiences
interacting with the exhibits, two students alsantirened their memories of watching
the IMAX movie.

Limited Connection to Classroom Curriculum. Mr. Whiley’s field trip to
OMSI was not strongly connected to his curricultia.talked about going to OMSI
at this time of year so that he was assured of sarttee limited funds that were
available to teachers. Although he mentioned tstudents that they should be
looking for ideas for their science projects, itsnhscovered that these projects occur
much later in the year. Although he did not talkaidt during the interview, the
researcher was aware of the fact that the LewisCdaik movie that the students saw
ties into the Oregon state social studies standdtidough this expectation was not
communicated to the students on the day of the frgd, nor was it discussed during
the interview with Mr. Whiley, it might have beearamunicated to students prior to
the researcher’s observation. There were no otientactivities before his trip and no
reflection activities upon the class’ return.

StudentUnderstanding of Field Trip Purpose.Mr. Whiley’s students’ had a
characteristically low understanding of their teaxth purposes for their visit to

OMSI. This points to a connection between cleadiirebd goals and orientation
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activities and the students’ understanding of iblel trip’s purpose. Below are the

responses given by the four students who werevieteed:

Student 1: “For us to learn science and math asuth labout animals [O].”

Student 2: “Because we haven't done much sciemceQMSI has a lot of
science in it [O].”

Student 3: “I think he chose to do OMSI becauseetones he has us do
science experiments, but he doesn’t do much furgghlike OMSI. So, | think
he wanted us to have fun and to learn science [O].”

Student 4: “It was to learn about Lewis and Clarll &0 learn about the olden
days and everything [O].”

Three out of the four students were able to ggasons that were somewhat
aligned with Mr. Whiley’s goals for them to expldiee museum’s science concepts,
but it must be noted that these purposes appdse teore specific than the ones given
by Mr. Whiley himself. Only one student gave a msp that matched the
unarticulated reason that their visit's purpose twasee the IMAX movie that tied
into their future study of Lewis and Clark.

Field Trip Hurdles and Challenges.Numerous times, Mr. Whiley talked
about the hurdles or challenges he faced in comdubts field trip. Of the teachers in
this study, Mr. Whiley was found, through codingtoé teacher interviews and the
field notes, to have the highest rate of field tfyallenges. Three major themes
existed in the challenges that Mr. Whiley faceahetilimitations, funding limitations,

and the challenges that arose because the fipldd¢durred on a Friday. When asked
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during his interview about follow-up or reflectiactivities, he referenced the

challenge that he faced by having the field tripestuled on a Friday.

Mr. Whiley: “I probably should do some follow-uphaven’t done any follow-
up [LG, UP]. It's bad to do it on Friday, no opparity for follow-up. It's hard
to do the follow-up when it's on Friday [H]. It waghat was available.”

For Mr. Whiley, having the field trip scheduled the last instructional day of
the week made it challenging to find time to halessroom-based activities or
discussion that allowed the students to refledheir experiences at OMSI.

Again and again, Mr. Whiley referenced in his mmiew that time constraints
were a challenge for him. When asked about his canication of expectations to the

chaperones, he said the following:

Mr. Whiley: “There isn’t time to go over all theitiys that you want with
parents [UP]. It would be nice to have more timddahat [H].”

When asked how he knew that his students got otiedfield trip what he
wanted them to, he again referenced the time angdtr stating that he hadn’t

formally tested them and that there just hadn’inbemough time to do that.

Conclusion

A few interesting conclusions can be made aboutWhiley’s case study:



89

Overall, we see from the coding of the student®riviews that the students
enjoyed their experience at the science centetthltitheir low-structured
experience might have produced some negative o@gsom

Despite the high level of free choice on the fieid, students expressed their
feelings about not being able to see or do what Wented.

Mr. Whiley did very little orientation and no folleup for his field trip.
Students in Mr. Whiley’s class were less likelytatk about learning or how
the field trip tied to what they were learning sheol.

The students were not able to articulate reasaighky went to OMSI that

aligned with the goals stated by Mr. Whiley.
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Section 2: Quantitative Findings
In an effort to further support the qualitativedings, data were collected from
all subject participants via a questionnaire t@assheir attitudes toward science
before and after their field trip to the sciencatee. After analyzing this data, it was
found to be statistically insignificant on the desom level and on the whole when all
classes where combined. The class pre-test avarabstandard deviation, post-test
average and standard deviation, effect size, avalyes for each group are

summarized in the following table. The combineduealalso are shown at the bottom.

Pre-Field Trip Post-Field Trip

Survey Survey

Average SD Average S  Significanc&ffect Size
Ms. Tinder 28.3 5.7 27.6| 7.5 0.338 0.110
Ms. Stull 24.3 7.7 25.0| 6.9 0.312 0.092
Ms. Swank 312 6.1 30.7| 6.4 0.321 -0.085
Ms. Ping 27.8 7.1 27.6| 8.3 0.438 -0.031
Mr. Whiley 27.3 6.1 27.4| 5.1 0.408 0.030
Combined 28.( 6.7 27.8| 3.5 0.373 -0.029

Table 6.
This table shows the results for each class’ pgeded post-test
guestionnaires. Significance was set at p < .05teN¥alts were significant.
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The following two graphs show the distribution bétattitudes of the study
participants before and after their field trip. Frexamination of these charts, we can
see that, when analyzed as a whole, attitudes tbgeence changed very little,

resulting in a lack of statistical significance.

Pre-Field Trip Attitude Post-Field Trip Attitude
Distribution Distribution
M Low Science H Low Science
8% 8%
H Medium B Medium
Science Science
Attitudes Attitudes
High Science High
Attitudes Scierce
Attitudes
Figure 5. Graph shows the Figure 6. Graph shows the
distribution of all of the study distribution of all of the study
participants’ scores approximately participants’ scores approximately
two days before their field trip to the two days after their field trip to the
science center. science center.

Summary
Although the quantitative findings for this studgre statistically insignificant,
the five case studies presented here provide ainderstanding of the diverse
instructional practices and choices made by teaohben conducting a one-day field

trip to OMSI. From the student interview data amddf notes, we can see that most
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students enjoyed their field trip regardless ofdheices that their teachers made, but
that some facets of their experience can be enddmncthe choices made by teachers.

These findings will be discussed in detail in Cleapt.
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CHAPTER V. DISCUSSION, IMPLICATIONS, AND RECOMMENDAONS

This final chapter consists of three sectionsstfthe discussion section, which
will review the findings and expand on the conabasi that were alluded to in the
previous chapter. This discussion section is casedrdf the four main themes that
were discovered in this study. In the second sectlee implications of this study for
school field trips to science centers will be dssrd. It also will address the
implications of this study that apply to teacherd & science centers. In the final
section, suggestions will be given for future resbajuestions that arose from this

study.

Section 1: Discussion

1. STUDENTS' UNDERSTANDING OF FIELD TRIP PURPOSE

The findings of this study suggest that when teechave clear goals for their
field trip and communicate those goals and expiectst their students have a clear
understanding of the purpose of their class’ ftefol It also was found that when
teachers communicate their goals and expectatartbé field trip in a positive
manner, students link their feelings of enjoymenthieir learning. This finding
supports that of Griffin (1997), who showed thaeiichers had a clearly defined
purpose and an enthusiastic, positive attitude tdwee day’s trip, the students often
reflected similar attitudes. Each of the teacheux$ d purpose for the field trip, but

only three of the teachers—Ms. Tinder, Ms. Swank [éis. Stull—had clear goals for
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what they wanted to accomplish. What seems to peskeot just having a purpose or
goals but also communicating goals and expectatimasly to the students. Ms.
Tinder, Ms. Swank, and Ms. Stull had clear goadd they could articulate during
their interviews and field notes. Analysis of thése data sources showed that they
communicated their field trip goals clearly andgjfrently to students. Students from
these groups, in comparison with those in the elas$ Mr. Whiley and Ms. Ping,
were more able to correctly articulate the reasbasthey went to OMSI. Finally,
students in Ms. Tinder’s, Ms. Swank’s, and Ms. [&@roups were much more able
to see the ways that their field trip tied into witey were learning in class.
Teachers’ goals and expectations are just oneegleai the way teachers
choose to structure the students’ experience adieece center. This study found
that when students understand that their fieldiag a purpose, they enjoy the field
trip more, and it can be hypothesized that enjoyrtranslates into more positive
feelings toward science. We do see from the cashest that students across the board
generally enjoyed their field trip, but that stutseewhose teachers had clearly
communicated goals and expectations were bettertahinderstand the purpose of
their field trip and spoke more highly about themjoyment of the field trip. These
students also had a lower level of discomfort sumchng their field trip and spoke

less frequently of complaints.



95

2. TEACHERS' USE OF WORKSHEETS TO GUIDE STUDENT LEBNING

Two teachers in this study chose to use workshesetsmeans to structure
their students’ experience at the museum. Ms. Tiodese to use a worksheet
provided by OMSI as part of the featured exhibitha museum. This worksheet had a
list of puzzles in the exhibit that, when solvepkelted out a clue, and when the clue
was entered into a computer station at the exhit®tstudents would receive a picture
of themselves. The nature of this worksheet wadasino traditional scavenger hunts
in which students answer closed-ended questionsuadot asked to explain or
explore any significant scientific or mathematicahcepts. The completion of this
worksheet was only one component of Ms. Tindeg&lftrip structure. This group of
students spent more time in this exhibit than thefour observed groups. They also
tended to collaborate more, although their teaelkpressed concern when this
collaboration verged on cheating. When intervievatddents expressed enjoyment of
this activity. It appears from this case study thatorksheet like this serves two
purposes: It helps a teacher communicate theireapens of how students will
spend their time at the museum, and it encouradgesrsts to engage with individual
exhibits. When done in teams, a scavenger hurg-stgtksheet has the potential to
foster collaboration, but it also carries the wédlstudents cheating to complete the
assignment rather than actually engaging with xngboés.

Like Ms. Tinder, Ms. Swank also chose to havedbedents complete a
worksheet assignment while on their field triplte science center. This was a much

more open-ended assignment than the clue card eteddby Ms. Tinder’s students.
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Ms. Swank’s assignment asked students to find elesg solids, liquids, and gases.
This worksheet appeared to serve four purposest, Eie worksheet helped Ms.
Swank to communicate her learning and behaviorglatibes to her students. Second,
the worksheet helped to make explicit the connadbietween the field trip and the
classroom. Third, the worksheet helped to focudesits and encouraged their
engagement with the exhibits and scientific dialadtinally, the worksheet gave the
parent chaperones a structure to help guide thiests’ learning. The role of parent
chaperones will be discussed in detail later. M&IE’s students seemed to enjoy this
worksheet and were more likely to make referencéldir feelings of learning in
connection to this assignment. Students were obdesu the field trip engaging in
more social debate and discussion about the eghilhien filling in answers to the
assignment.

Ms. Tinder’'s and Ms. Swank’s students ranked haytteir fun and
enjoyment. Thus, we can infer that the worksheatges! the purposes above while
not negatively affecting the students’ experientcthe trip. In both groups, the
worksheet was only one component of the field figevious research (Griffin, 1994,
p. 124; Griffin, 1997; Mortensen and Smart, 200843 bhown that, generally, students
have a negative attitude toward worksheets. Orsorethat this study’s results
differed from past research might be that bothieesincorporated into their field trip
a period of time during which students could freeplore the museum without the
constraints of a worksheet. This type of open-eragioration is suggested as a

desired component by Griffin (1994, 1997) and Mastn (2007). It appears from
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these results that a worksheet can be used astwtive instructional technique
without damaging students’ overall opinion of thexperience if the worksheets

themselves incorporate choice and control or dietis are given a period of time
outside of completing the worksheets to explorasud the museum that interest

them.

3. THE ROLE OF ORIENTATION AND REFLECTION ACTIVITIB

Numerous studies have looked at the importancgienting students to the
museum environment in order to increase studentileg (Anderson, 1997; Bafile,
2006; Falk, Martin, and Bailing, 1978; Kisiel, 2Q0@8yers, 2004; Paris, 1994). The
findings of this study suggest that these orieotadictivities have the power to
positively influence students’ attitudes toward@fe activities and toward their
overall trip. Students in this study seemed to fimel activities that their teacher
prepared them to do to be more memorable and nmjogable.

Four of the five teachers did some orientationvéias with their students, but
it was found that these activities were meant tp bdaent the students to activities
they would be doing while at the museum, not topthgsical space of the museum.
One of these four teachers did conduct a discussithnher students about the
makeup of the exhibits at the science center akeldastudents to reflect on any
previous experiences they might have had at tienseicenter. Her students had a
positive experience on their field trip and wersslékely than students from other

groups to speak of discomfort or confusion surrangdhe trip.
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4. USE OF CHAPERONES ON FIELD TRIPS

Although not originally anticipated to be an imiaot part of the structure, it
was found that the way the teachers prepared adipaent chaperones on their field
trip had an important impact on the experiencat®fstudents. Of the five teachers in
this study, there was a great deal of diversithhaways they used parent volunteers.
Mr. Whiley felt that he could not control who camme the field trip and had little to
say about how they acted on the field trip. He disldittle to prepare them for their
day at the science center. Ms. Stull and Ms. Pisg @ppeared to have done little to
prepare their parent volunteers or communicate thgiectations for the field trip, but
they did give the parents schedules, the namdeed{itls, and a list of emergency
phone numbers. This information provided parenth wilittle more information,
security, and control over the day.

Finally, Ms. Tinder and Ms. Swank had the most lagment and the highest
expectations for the parent chaperones. Both teacleat their parents a letter prior to
the field trip explaining the day and their expéotas for the students. The teachers
provided the parents with packets containing theésdschedule, emergency phone
numbers, and a copy of the student assignmentSiank again went over the
expectations for her students when the parents mwehe room and confirmed that
the parents understood the expectations. All faehers acted as “floaters” and did
not lead a student group themselves, but Ms. TiaddrMs. Swank were observed

checking in with their parent volunteers and sugiggsactivities for the groups to do.
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Although no conclusions can be made about howdleeaf the chaperones
plays into the affective changes in students,ntlea noted that Ms. Tinder's and Ms.
Swank’s groups had positive experiences at thexseieenter, were observed to be
highly engaged in the exhibits, and were lessyikelrun around the museum hastily

than the other three groups observed in this siete.

FINAL CONCLUSIONS

After a thorough analysis, the null hypothesistfos study was found to be
true. Attitudes toward science did not change $icamtly because of a one-day field
trip to a science center. Although the original diyy@sis was not proved correct, it has
been shown that the instructional choices of te@ctie affect students’ perception of
their trip and their enjoyment of the day. Studeatstudes toward science are deeply
rooted and complex. This study also experienceallmg affect, with most of the
students entering the study with moderate to hegiirigs toward science.

Despite the lack of change in students’ attitudesard science, this study can
make two very valuable contributions to the underding of classroom educators,
museum educators, and teacher educators.

First, it was shown that the best practices forcatlrs still apply in free-
choice environments such as science centers. ity sriginally defined structure as
a linear relationship, inversely related to freeich, but the findings from the case
studies show that structure is multidimensional ey complex. This study

originally presented a bell-shaped curve in whanuch or too little structure
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would result in negative outcomes. This study migtthave seen a very highly
structured visit, which might look a lot like adiional classroom when maintaining
the original definition, but the diverse structyyiof field trips indicates that the
original definition must be expanded to incorpoitae multidimensional structure that
was observed. Some structure has the effect oédsicrg students’ choice and fits
within the original definition, but other forms sfructure have the effect of orienting
the students, reducing novelty, and focusing thdesits during their time at the
museum. This study found that by using the besitimes within education, such as
goal setting, clear expectations, boundaries, badise of schedules, teachers can
structure an environment in a way that will engheemost positive learning and the
most affective outcomes.

Second, strong evidence from the case studiesstgthat parent chaperones
play an important role in structuring the experefar students. This is an element of
the trip over which museum educators have littletiad, so it is up to teachers to
carefully prepare and manage parents. More thoroaghmmendations for the use of
parent chaperones can be found in the implicaseation to follow.

Teacher educators might find this study’s redultigse relevant to their
instruction of future educators who are about tieethe field. The link between the
best practices as an educator and those as arfeldader appear to be the same, but
that similarity is not always obvious to practicidlgssroom teachers. If teacher
educators value the experiential learning and egpees of field trips, they can

improve the quality and practice of new teachaesdftrips by explicit instruction on
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planning and executing a field trip experience. $kils needed to lead a successful
field trip are not instinctive for most teacherslanust, like any other skill, be

practiced—and what better time to start than a®aservice teacher?

Section 2: Limitations of the Study

It is hoped that the findings of this study willdakinowledge to the field, but,
like any study, there exist limitations to the getieability of the findings. Although
extensive quantitative data were collected for shisly, the findings proved to be
statistically insignificant on the class level aslvas on the whole. This is most likely
because of the complex, multidimensional, and dested nature of attitudes
toward science (George, 2006). Science attitudestable and hard to change with a
single event, and nearly all of the student par#ints liked science, at least
moderately, so the study showed some ceiling effect

It also must be noted that the groups observelisnstudy were static groups,
and this might have led to some selection biashdlp control for this, facts about the
class were collected using district data and teadterviews. This information will
help to interpret any anomalies because of selett@s. This study sample was
selected from a pool of teachers who registereid thesses to visit OMSI in the fall
of 2008. This study looked at the practices of ¢htesichers, and the findings might
not be generalizable to all teachers and to dtl tigp experiences. For this reason, the
case study model was chosen to best illustratexperiences of these specific

teachers and classes.
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Another causal inference is that students in aquéar school might have
visited OMSI in previous years and thus have a tdesel of novelty, which has been
shown in previous research to increase studentifepand to have other effects on
the students’ experience. This was taken into atc@nd data were collected during
interviews and on the questionnaire to help inléer analysis of the findings.

Because of limitations in funding and time consitsi this study looked at one
specific science center in the Pacific Northwesthdugh many science centers have a
similar layout and organization, OMSI might contaimque features that influenced
the experiences of the students on the field therved in this study.

Another limitation to the design of this study rigsdrom a potential
Hawthorne effect. Because of requirements of thiddal State Human Subject
Review Board, parental consent was required fgpaatlicipants. In the parental
consent, parents were informed that the study wbeltboking at attitudes related to
their student’s field trip experience. Because was stated on the parental permission
sheet, there is a chance that students were atre purposes of the study, and this
awareness might have had an effect on the studamsglers to the survey and
interview questions.

In conclusion, these findings might not be geneeadlie to all educators and to
all field trips to science centers, but they dovmte the reader with a glimpse at field
trip instructional choices made by five teachersoize specific science center and

how those choices affected the experiences okethehers’ students.
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Section 3: Implications

IMPLICATIONS FOR CLASSROOM TEACHERS

1. PRE-TRIP PHASE

When planning a field trip to a science centeachers need to carefully
consider how it fits into their curriculum. Teachereed to have clear goals and
objectives for their field trip. These goals candbeerse and do not have to be
curriculum based (Braunda and Reiss, 2006), beatisseot the type of goals, but
rather the clear communication of the teacherslgjet appears to be helpful in
increasing students’ enjoyment of their field tNighen students feel that their field
trip has a purpose, they view it in a more posiligkt, and these positive feelings
toward the field trip might stimulate further inést in science and possibly a gradual
increase in the positivity of their attitudes todacience.

Curriculum-based goals are not necessary for stade enjoy their field trip,
but they do help to make the connection betweerldssroom and the field trip
explicit, which enhances students’ learning andeis’ attitudes toward their visit.
Teachers should assess what worksheets or otherdtignal materials are provided
by the museum. If none are available or those ablglare of low quality, teachers
should consider creating their own assignmentsii@field trip. When making the
assignments, teachers should ensure that theypareended enough that they do not
limit the students’ choice and control inside theseum. If the worksheet covers

science that is being taught in the classroomheacshould consider designing it to
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improve development and integration of the classragoncepts, but teachers should
not create a worksheet that is designed with @mittonal classroom in mind instead
of a free-choice environment such as a sciencecent

Whether or not teachers are using an assignnteyt should make sure to
prepare their parent chaperones to aid in the stadaccomplishment of the trip goals
and objectives. Before the field trip, teachersudth@end information home to let the
parents know of their plans and expectations. @rdty of the field trip, teachers
should confirm that the parents and students kin@xsthedule for the day, the
expectations, and what to do in an emergencyatfiters give students an assignment,
they should make sure the parent chaperones knattiwa assignment is and how to
help the students. When given high expectationsagtidcommunicated objectives,
most parents are able to rise to the challengéhalpstudents learn while still
having fun.

Before the field trip, teachers should take timetient their students to the
physical space of the museum as well as to thedstdéor the day. As shown by
previous research and supported by these casestuading so will reduce anxiety
and increase learning and enjoyment of the figd ¥When students know where the
bathrooms are, what exhibits the museum contantsydnere to go in an emergency,
they can feel freer to explore and focus on cont&howing students the schedule for
the day and going over any assignments they migldaoing that day has a positive

effect.
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2. DURING THE TRIP

On the day of the field trip, teachers shouldeevbehavioral expectations and
learning objectives. Reviewing these expectatioig@inforce the students’
understanding of the purpose and goals the te&esefor the field trip. As closely as
possible while at the science center, teacherddistiok to the schedule that they set.
Students will appreciate the structure in an emwirent that can be hyperstimulating
and sometimes overwhelming. Teachers should narbeoverwhelmed or upset by
hurdles that they might face throughout the dagabse students look to their teacher
to set the tone for the field trip.

While on the field trip, teachers should circulaiesee that their expectations
are being carried out. They should support thermarteaperones and encourage them

to follow the guidelines and schedule that werdaethe day.

3. AFTER THE TRIP IS OVER

After returning from the trip, teachers shouldedikne with their students to
reflect on the experience. This is the time whenassignments that the teacher had
the students do at the museum could be reviewetigtit be helpful for students to
write in a journal or on a 3-by-5 note card abbwit experiences before they are
discussed orally. This will give the students #eitmore processing time before they
are asked to share. If the field trip was tiedh® $cience content being taught in the
classroom, teachers should make sure those ties\aesved and made explicit. This

study supports the idea that when students fetthka field trip had a purpose and
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that they learned something, they have more enJeyabmories and positive
experiences.
IMPLICATIONS FOR MUSEUM EDUCATORS

The findings of this study suggest that the mdearty that teachers convey
their goals and expectations for their field ttipg more enjoyable the trip will be for
their students. Although this study was not ablel¢arly determine the affective
changes that these types of communicated expatddiad on students’ attitudes
toward science, there appears to be a link betwesainers in this study who had clear
goals and expectations that were communicated taddrsts who enjoyed their
experience more and understood the purpose ofttigir

Museums can help teachers set these goals in aenwhivays. First,
museums can offer teachers a selection of opendeasgnments that tie the exhibits
to state standards and have content that theettargliences might be addressing in
the classroom. For example, if a museum has adiences exhibit focusing on small
mammals and reptiles, the museum might offer a glwkt with open-ended
guestions about habitats, a common part of thecclum for elementary students.
Having these types of prepared assignments avaitalibachers will increase the
likelihood that they are used and will decreasenthek that teachers need to do to
create them.

Museums also can provide maps of the physicalespaicthe science center to
help teachers orient their students prior to thklfirip. Museums also might consider

creating interactive online maps that would mala@qating and navigating through
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the museum maps easier for teachers with incregssngimon computer projector
technology. This ease is essential to ensure ¢hahers will use the service.

Three out of the five teachers in this study spolkesing the science center’s
website to plan for their trip. In light of this,useums might want to include on their
site a page with suggestions for a successfulThpse suggestions might include
some of the recommendations made previously imtipdcations for classroom
teachers. These recommendations can be tailotée iadividual museum and will
help all teachers, particularly ones who are nethéomuseum and its unique
characteristics.

Collaboration between science centers and thé¢esithey serve is key to
ensuring a successful field trip on which the tesch able to accomplish their goals

and the students leave with a positive experienddasting memories.

Section 3: Recommendations
FUTURE RESEARCH QUESTIONS
* What are the long-term effects of science centatations?

This study was not able to establish a strongetation between the
instructional choices of the teachers and thettestis’ changes in attitude toward
science. This study measured immediate attitudeggsatoward science. As an
extension to this study, it would be interestingnteestigate the potential long-term
effects that the field trip and the teachers’ instional choices had on the students’

attitudes toward science.
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* What is the effect of a science center visit omlstus’ attitudes toward the
utility of science?

Many science centers’ goals are not to teach seibat to encourage interest
in, and the understanding of, the utility of scienglthough students’ attitudes toward
science did not change significantly in this stuithgre were numerous other affective
changes that were not measured. It might be retdgaask if students’ understanding
or attitudes toward the utility of science increhas a result of their field trip.
Research by Hoffman and Haussler (1998) showsatitladut an understanding of the
utility of science in their daily lives, studentdllMbecome disinterested in science.
This study supports the relevance of this questidrelping to obtain an

understanding of the affective gains obtained femmence center visitations.

» Are there stronger affective gains with repeattatgins to science centers?
In their interviews, many students expressed fgelof not getting to see all of
the science center and a desire to return. Thady$aund that the students’
attitudes toward science did not change signifigdmcause of a one-day visit
to a science center, but the effect of multiplecsypes to an environment like
the Oregon Museum of Science and Industry iswtiinown. Future
researchers might find it worthwhile to investigtte changes in science
attitudes of students who experience regular cgaepisitations to science

centers like OMSI.
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* What is the role of parent chaperones on scientceisitations?

Emerging themes around the role of parent chapsrdmeng science center
visitations indicate a greater depth to the impuréaof this facet on the structure of
class visitations. This study’s research questamyg began to reveal the role of
chaperones on science center visitations. Infoonatias collected from teachers
through interviews and observations were made duha field trip that suggest that
these adults have a powerful influence on the stisdexperience; the details of that
influence need to be investigated further. Futwrestjons in this area include: How
do chaperones mediate the social dynamic of a gralip in a free-choice
environment? What type of training and preparaisomelpful to parent chaperones
before a visit to a free-choice science centerallyinwhat size of group is ideal for

the greatest affective and cognitive outcomes wiigiting a science center?

REVISIONS FOR FUTURE REPLICATIONS OF THIS STUDY

This study revealed that structure is multidimenal and complex, but that by
using the best practices for instruction matcheti ¥ie use of parent chaperones as
co-teachers, teachers can structure a field tripaiostudents’ experiences are focused
and directed while not limiting the students’ cleoand control.

Because it was found that students’ attitudes tdwaience do not change
significantly as a result of a one-day experieitds,recommended that future
replications of this study focus on the understagdif the complex and

multidimensional nature of structuring field trilise the ones in this study. Future
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investigations into the various types of structgrihat occurs on class trips will help
build a theoretical framework for understanding ¢benplex nature of this

phenomenon.
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APPENDICES

Appendix A. Teacher consent form

How does the degree to which teachers structufield trips affect students’ attitudes
toward science?

Dear [insert teachers name],
You have been invited to participate in a reseatatly conducted by Meghan Briggs from
Portland State University. The researcher hopésarm the best ways for teachers to structure
students’ science fieldtrips in order to achiewe st positive outcomes in students’
attitudes toward science. This study is being cotatlin partial fulfillment of the
requirements for a Master’s in Science Teachingismhder the direct supervision of Dr. Bill
Becker from the Center for Science Education. ¥eve selected as a possible participant in
this study because your class will be attending O&4Jpart of your previously scheduled
lesson plans. If you choose to participate, yolilvélasked to have your students fill out a
short one page fieldtrip pre-test. Next you willdsked to allow the researcher to observe the
field trip activities in order to make some notésuat the students’ experience. Two to three
school days after the field trip you will be askedllow the researcher to administer a very
short questionnaire to the class (15 minutes mbdhe same time the research will ask your
help in selecting two boys and two girls from tleese who will be asked a few more
additional questions about their visit to OMSI. &ly you will be asked to meet with the
researcher to answer a set of questions aboutpjans and goals for the field trip. This
interview will take approximately thirty minutes.Aile participating in this study, it is
possible that you may feel slightly inconveniendsalyever, be assured that the researcher
will work with your schedule to minimize this.

To thank you for your time and participation youlwe given a $40 gift certificate to the
OMSI bookstore and two adult admission passesdor gwn personal use. Your students
may not receive any direct benefit from taking pauthis study, but the study may help to
increase knowledge that may help others in thedutiw better engage their students when
visiting science centers like OMSI.

Any information that is obtained in connection witis study and that can be linked to you or
your identity will be kept confidential. You andwostudents’ identities will be kept
confidential by keeping names separate from inftionagiven. Students being interviewed
will be given a pseudonym for later reference.

Participation is entirely voluntary. Your decisitmparticipate or not will not affect your
relationship with the researcher, OMSI or Portl&tate University in any way. If you decide
to take part in the study, you may choose to wétdat any time without penalty. Please keep
a copy of this letter for your records. If you haancerns or problems about your
participation in this study or your rights as aeargh subject, please contact the Human
Subjects Research Review Committee, Office of Rebend Sponsored Projects, 600 Unitus
Bldg.,
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Portland State University, (503) 725-4288 / 1-88B0-4400. If you have questions about the
study itself, contact Meghan Briggs at briggs.megRgmail.com or (503) 236-3567.

Your signature indicates that you have read aneéstand the above information and agree to
allow your student to take part in this study. Beeanderstand that you may withdraw your
consent at any time without penalty, and that,iggiag, you are not waiving any legal

claims, rights or remedies. A copy of this form bagn provided for your own records.

Signature Date
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Appendix B. Parental consent form
How does the degree to which teachers structure fiktrips affect students' attitudes toward
science?

Dear Parents/guardians,

Your child has been invited to participate in eeggsh study conducted by Meghan Briggs from
Portland State University. The researcher hopésaim the best ways for teachers to structure statle
science fieldtrips in order to achieve the mositp@soutcomes in students' attitudes toward saenc
This study is being conducted in partial fulfillniei the requirements for a Master's in Science
Teaching and is under the direct supervision offilt.Becker from the Center for Science Education.
Your child was selected as a possible participattis study because he or she is part of Mr./Ms.
[insert teachers name] class who will be atten@MSI as part of their previously scheduled
curriculum. If you agree to allow your student &ricipate, he or she will be filling out a shourgey
before attending OMSI and then will be observednglwith his or her fellow classmates, while at the
Oregon Museum of Science and Industry (OMSI). Ugedarn to the school your student will be asked
to fill out a short survey about their experiendalerat OMSI. He or she may also be one of a few
select students that will be asked if they woulduiléng to speak with the researcher about théitv

in a little more detail. These interviews will beder fifteen minutes and will be conducted at the
school. For the interviews, students’ answers lpéltape-recorded in an effort to maximize accuracy.
While participating in this study, it is possibleat your student may feel slightly uncomfortablewb
answering in the survey or during the interview @mdake take away a small portion of class time if
your child is selected to be interviewed. To saf&duagainst this it will be communicated to your
student that at any time they can choose not tav&ina question. They can also at any time choote no
to participate at all, and we will make sure tlegtyt are informed of this fact.

You and your student may not receive any direcebefrom taking part in this study, but the study
may help to inform your child’s teacher about tlestactivities to use on field trips in order torease
students excitement around science. Any informatianis obtained in connection with this study and
that can be linked to your child's identity will kept confidential This information will be kept
confidential by keeping names separate from inféionagiven by the student and students who are
selected to be interviewed will be given a pseudofyr later reference. You and your students'
participation is completely voluntary. Your studeioes not have to take part in this study, andlit w
not affect his or her grade or relationship with or her classroom teacher. If you have concerns or
problems with your student participation in thigdst, please contact the Human Subjects Research
Review Committee, Office of Research and SponsBregects, 600 Unitus Bldg., Portland State
University, (503) 725-4288 / 1-877-480-4400. If ylmave questions about the study itself, contact
Meghan Briggs at briggs.meghan@gmail.comb03- 236-3567.

Please sign below if yoDO NOT want your student to take part in this study. Béeanderstand that
you may withdraw your consent at any time withoemglty. A copy of this form has been provided for
your own records.

Signature Date
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Appendix C. Student assent form

Your name

Your parents (or guardian) has said that it is dkayou to take partin a
project that will help teachers understand whaviiets are best to use
when planning a science field trips. If you chotmsdo it, you will be
asked to answer a few questions on a survey arsilghptalk to me about
your trip to OMSI. If you want to rest, or stop cpletely, just tell me—
you won't get into any trouble and your grade wok be affected. In
fact, if you don’t want to do it at all, you doriiive to. Just say so. Also,
if you have any questions about what you will bendpjust

ask me to explain.

If you dowant to try it, please sign your name on the bew.
Remember—you can stop at any time, and if you @ecat to take part
anymore, let me know.

Signed

Date
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Appendix D: Pre-field-trip teacher phone interviseript
Teacher Pre-Interview

Interviewer will welcome the teacher and introducghemselves. Then the interview will tell the
teacher: “I am going to ask you a few questions alub your plans for your fieldtrip to OMSI. At
any time if you don’'t know the answer or if you donot feel comfortable answering the question
just let me know and we can move on to the next gggon. Do | have your permission to tape
record our conversation?” If the teacher says yesay thank you. If at any time you have any
guestions just let me know.

Teacher’'s name:
School name:
Grade Level:
Date of interview:
Name of Interviewer:
1. What are your goals for the field trip to OMSI?

2. How do you expect students to spend their time?

3. Who will the students be seeing the museum with?

4. Does the field-trip tie to anything you are leamin class?

5. How did you decide to go to OMSI?

6. What resources did you use, if any in planningyfmur trip?

7. How would you describe the range of science atitlid your class?

If you decide to participate, you will be askedatiminister a short (5-10 minute max) pre-test sutge
your students. | would also like to help chaperaorte fieldtrip. While on the field trip | will mak

some notes about the students’ experience. Afeefiekd trip | would like to return to administer a
short post test questionnaire to the class (15 tesnonax). | will also ask your help in selectingptw
boys and two girls from the class that | will astee&v more additional questions about their visit to
OMSI. Finally I would like to meet with you to askset of questions about your plans, goals andtabo
your experience conducting the field-trip. Thiseiview will take approximately thirty minutes.

As a result of this study, you may be slightly ingenienced, however, | assure you that | will work
with your schedule to minimize this and hope thgtassistance on the fieldtrip will be helpful. iy
would be interested in participating we have a sgiftlof $40 to the OMSI bookstore and 2-admission
passes for your own personal use. The direct teymiimay receive from participation in this study
may be small, but the study may help to increasaviedge that may help others in the future to plan
their field-trips effectvely.

If the teacher says they would be interested itigypating set up a time to meet for the field-taipd
for the follow up interviews and survey. Explaimtlyou will be mailing a packet with permission
forms and pre-test surveys that should be completéate the field-trip.

Ask if there are any questions. If the answer is ndhank the teacher for their time!
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Appendix E. Teacher interview procedure
Teacher Post-Interview

Interviewer will welcome the teacher and introduceghemselves. Then the
interview will tell the teacher: “I am going to askyou a few questions about your
fieldtrip to OMSI. At any time if you don’t know th e answer or if you do not feel
comfortable answering the question just let me knovand we can move on to the
next question. Do | have your permission to tape mord our conversation?” If the
teacher says yes, say thank you and explain thatyavill also be taking a few
notes as well. Begin.

Teacher’s name:
School name:
Grade Level:

Date of interview:
Name of Interviewer:

1. Would you please give me a short narrative of wmiools and class? (3-5
sentences)f the teacher is unclear about this the interviewncan share the
following prompt: “An example of this might be ‘my school is a small
elementary school with approximately 250 studeimas come from mostly
middle class white families. My class is also mpsthite, middle to upper
class. My students are active learners who lovensel'.”

2. Do you feel like you met your goals for the fietgptto OMSI?

3. What did you do at school to prepare the studemttheir field trip? Aprox
number of hours?

4. How long was your visit to OMSI?

5. How did you expect students to spend their timaPtbat happen as you
expected?

6. Did you think the field-trip was a success? How yhd know this?

7. Do you have plans for follow-up at school after fieéd trip? If so, what
are/were they? Aprox. Number of hours?

8. What resources did you use, if any in planningyfmur trip?

9. Was their interaction with OMSI staff before youinsit? What was the nature
of this interaction?
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10. Were there any obstacles in planning your trip?

11.What role does this trip play in your science autim? How do you feel
about science?

12.How comfortable are you teaching science?
13. How would you describe the range of science afisun your class?

14.What could OMSI do to make the trip a better edooal experience for your
students?

15. Does your school regularly go to OMSI? If not, @gwur students most likely
been to OMSI before?

16.Do you have anything else you would like to shaith we?

If the answer is no, thank the teacher for their time!
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Appendix F. Student interview procedure
Student Interview Sheet

Interviewer will welcome the student and introducethemselves. Then the interview will tell the
student: “I am going to ask you a few questions ahu your fieldtrip to OMSI. At any time if you
don’t know the answer or if you do not feel comforable answering the question just let me know
and we can move on to the next question. The thingsu say are important to me so | am going to
take notes on the computer but just in case | don'tatch something you say do | have your
permission to tape record our conversation?”

- If the student says yessay thank you and start the tape recorder. Begin.

- If the student says noLet them know that’s totally fine and you will just take

notes on the computer. Do not tape record. Begin.
Student name:
Classroom teacher’s name:
School name:
Date of interview:
1) Do you like science? Why or why not?

2) Did you enjoy your field trip to OMSI?

3) Can you tell me a little bit about why your classnivto OMSI?
4) Have you been to OMSI before? How often and witlomR

5) What do you remember about your trip to OMSI?

6) How did you see the museum? Did your class stagtieg as one big group or something
else?

7) Did your teacher have you do any specific actigitie OMSI? If so what did you think of
them?

8) How did you like doing those things

9) In general did you get to see and do what you vaeaté®©MSI? Why or why not?
10) What did you get to do that you really wanted ¢@ d

11) What did you have to do that you really didn’t wemdo?

12) Would you like to go back to OMSI? Why or why not?

13) If you were helping to organize a trip to OMSI,athvould you have student do at the
museum?

14) Is there anything else you would like to sharehwite?

Appendix G. Student survey instrument — Pre-test

Teachers name
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Circle one: Male / Female

Date

Primary language spoken at home (Example: Spanish, English

)

Using the following 1 - 5 scale, please show, by circling the most correct response,

1 2 3 4 5
Strongly disagree Disagree Neutral Agree Strongly
Agree

| really like science.
1 2 3 4 5

| feel comfortable doing science.
1 2 3 4 5

| believe the science | learn in school is useful.
1 2 3 4 5

the degree to which you agree with the statements listed below:
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| believe the science | learn outside of school is useful

1 4 5
| want to be a scientist when I'm older.
1 4 5
| really don't like science.
1 4 5
Does science make you feel — (for each question check yes, no or | don’t know.)
A. Happy? Yes No | don't know
B. Interested? Yes No | don’t know
C. Dumb? Yes No | don’t know
D. Excited? Yes No | don't know
E. Successful? Yes No | don’t know
F. Bored? Yes No | don’t know

Favorite school subject

Second favorite school subject

Third favorite school subject

Appendix H. Student survey instrument — Post-test
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Appendix |. Portland State University Human Sutgeapproval memo
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Appendix J. Examples of Coded student interviews

Tinder — Student 1
Date of interview: 10-8-08
R: Do you like science? Why or why not?

S: Yes | like science [A].
R: why is that?

S: | like learning about planets, maybe if it wadifferent subject | might not
like it as much but | like learning about planei$. [

R: Did you enjoy your field trip to OMSI?
S: Oh yeah, | really enjoyed it [FE].
R: Can you tell me a little bit about why your dagent to OMSI?

S: We went because of science | guess, we wantedrto science. Our
teacher thought it would be fun. She went thereteefve went and saw all the
exhibits [Somewhat O].

R: Have you been to OMSI before? How often and witlom?

S: I usually go with my mom, and | remember an bitt@bout the Titanic and
that was really fun. A couple of other times. thewes one about polar bears
and you could weigh yourself as a polar bear [P].

R: What do you remember about your trip to OMSi@nhember, like the one we went
to with the class?

S: — [yeah] when we went to the planetarium, aednind bender mansion
[S]. We went upstairs for the last ten minutes wedvent to the upstairs and
there was a black board that would tell if your ¢haras hot or cold [L].

R: Do you remember any other fun things?

S: We didn’t go down to the water place but whenwadked by it to lunch |
saw it [D].

R: And that looked fun?
S: Yeah.
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R: How did you see the museum? Did your classtsiggther as one big group or
something else?

S: With my group. We spread out a lot in the minttbr mansion. Me and my
friend Anna kinda broke off from the group and weodving puzzles by
ourselves [S, GSM]

R: You and your friend who broke off from the groamd looked around?
S: [nods head]

R: Did your teacher have you do any specific attigiat OMSI? If so what did you
think of them?

S: She really wanted us to go to the mind mansmahtiaen we could do
whatever we wanted and then we went to the planetashow [E, S].

R: How did you like doing those things?
S: Yeah they were really fun I like them a lot [FE]
R: In general did you get to see and do what yontethat OMSI? Why or why not?

S: Yeah, | think so. | kinda wanted to go to theket water place [GSM, CC,
DJ.

R: You didn’t get to go there because of time oy#wh

S: Didn’t get to see it because we had to finistheamind mansion and so we
didn’t have time [D].

R: What did you get to do that you really wantedlo@

S: Umm [pause] | guess the mind mansion. We weaxeetfor hours. | really
like the carts and | got to do that and it was [feiB].

R: Anything else that you wanted to that you realgnted to do, things you saw or
had in mind before hand?

S: I really wanted to see a planetarium show, llyd&e watching up in the
sky, it wasn’t really a sky but it felt like it [HE

R: What did you have to do that you really didnamto do?
S: Umm, I didn’t — no - Not really | liked everytig [FE].
R: Would you like to go back to OMSI? Why or whyt®
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S: Yeah, cause | just want to do the things tliadh’t get to do and they
change exhibits so | can see the different ones.

R: If you were helping to organize a trip to OM&hat would you have student do at
the museum?

S: Umm-- | don’t — maybe — maybe like | would dffietent things, like a
variety [S, GSM].

R: so would you require kids to go to differentqaa?

S: I wouldn’t require them but | might strongly enicage them to go to others.
R: Is there anything else you would like to shaitme?

S: I don't know—

R: That's ok. | actually thought of one more quastior you. What did you think of
the card in the mind binder manson?

S: I don’t think we did that one — OH the papertyébked that [S].
R: Did you guys complete it?

S: We kinda tried to find just those puzzles arehttve went and did other
things [E, S, CC].

R: Okay, thank you very much for talking with me.

Swank — Student 1
Date of interview: 11-18-08
R: Can you start off by telling me a little abowtuyself, maybe your interests or you
favorite parts of school.

S: The main sport | like to play is chess and nwfde subject is science [A]
that’s why | was looking forward to going to OM$m a single child.

R: Do you like science? Why or why not?

S: ljust, | used to have my favorite subject weeding, but once | learned a little
bit about science | wanted to learn more and ranckmore [A]

R: What do you think about science that makesut yavorite?

S: my favorite thing in science is astronomy aegén have a telescope [A].
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R: Ah, you're going to like fifth grade, that's wingou get to learn a lot more about
our solar system.

R:

Did you enjoy your field trip to OMSI?

S: Very much, | especially like the turbine hallevlé you get to go in a shuttle like
an astronot and push buttons and flip switches.[F&ko like where you pump
water into a bottle and it rockets up into the @hose are my two favorite things
at OMSI [FE].

: Can you tell me a little bit about why your dagent to OMSI?

S: Because she wanted to do this survey aboutesktthings because she wanted
to do this survey and she thought it would be gmoehd up the science unit [O].

: Have you been to OMSI before? How often and witlom?

S: Once | went when | was at David Hill and thegot transferred and so | got
to go again [P].

: When was that? Last year?

S: Yeah last year.

: Cool, and that was with your class, teacher?

S: yeah.

: What do you remember about your trip to OMSI?

S: I remember getting to put together these caaddblocks that had words
on them, like ram and CPU and we got to put togedifake computer with
those blocks, the computer screen said that younwbe put them in the
wrong place [L]. Also there is a chemical lab whgoe get to put together
different colors and different scents [L]. There¢hs one thing where you got
to create a boat and um you got to see if youdaitel floated and you got to
great a jet with paper and got to see if that stayeyou have to make sure it
has perfect structure [L].

R: How did you see the museum? Did your classtsiggther as one big group or
something else?

S: Well we got to just move around the museum astijove around to the
turbine hall, then we went to this really cool dsaar exhibit, and then we played
some fun computer games and then we spent thefrést day in the turbine hall.
We had one parent volunteer and then um her sothandhree of my other
classmates [S, CC].
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R: Did you get to pick those groups] no Ms. Syleegticked groups?
S: Yah | only got to go to my favorite place onites pendulum.
R: Why do you think that was?
S: They wanted to see other parts of the museunv|GS
R: So you had to share the time?
S: um-hum [GSM].

R: Did your teacher have you do any specific attigiat OMSI? If so what did you
think of them?

S: Only one where you had to find the solids liguithd gasses and explain the
experiments that you saw at OMSI [S, E/O?].

R: All of them?

S: Well not literally all of them but all of thenes that you saw, solids, liquids and
gases.

R: How did you like doing those things?

S: I would have liked more time to enjoy the musebat | had some fun doing
this wild goose hunt for all these types of mat{@8, S, D].

R: Was it hard? Did you get your sheet filled up?
S: It was pretty hard but | ended up getting aimim.
R: What was the minimum?
S: About half the sheet.
R: In general did you get to see and do what yootethat OMSI? Why or why not?
S: Pretty much.
R: How did you decide what to see as a group?

S: We looked at the maps, they were this limingieds, on the wall or on this
structure at the side of the room, they had all tive museum [OPS]. We
looked at those maps and then we saw where we vemtgo next [GSM]. We
went there and then just went to the next map &hthé same thing, over and
over again until it was time for lunch and thergtohome.
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R: How did you know when you should go over andklabthe map?
S: When all of our group got to do it [GSM].
R: What did you have to do that you really didnamto do?

S: One thing where the rest of the group wantegbtdop scotch letter puzzle
where you had to spell words by jumping and thengung on finish before
the time was up.

R: - and you didn’t think that was worth your time-
S: I just want to go to the pendulum that was eagame room [D].
R: Would you like to go back to OMSI? Why or whytho

S: Very much because it might get old b/c it's miyd time but | still really
wanted to go there [FE].

R: If you were helping to organize a trip to OM&hat would you have student do at
the museum?

S: I wouldn’t make my students write a whole pagigout solids, liquids and
gases, unless the establishment made me do iJj5, C

R: why would you do that?

S: I would want my students to have fun and gekaohe different
experiments [S, CC].

R: Do you think that sheet distracted you or what?

S: She sort of distracted me because she saitlltadtto do the sheet or |
wouldn’t get to do - some fun on Friday becausedfdidn’t get this done we
would have to go to study hall and finish it. | ieshto get this done but | also
wanted to do the experiments. It was pretty hatd baded up getting it done
[S, CC].

R: Is there anything else you would like to shaith me?

S: I liked learning about the rocket, yah, you tm@ump in the water and air
or it wouldn’t go anywhere. And um last time | wehére it went so high and
so much water in it, it got us wet, | just wantedyb there again, again, again
[FE].

R: how do you think that’s science?
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S: Well you have to put in the right amount of wated oxygen in order to
make it go [L].

R: So you have to experiment to find the right ante®
S: yeah.
R: Thank you for talking with me today.

Wiley — Student 1

Date of interview: 11-18-08

R: Tell me a little about yourself.
S: My favorite hobby is to collect marble rockscollect interesting coins, |
like forth grade its very fun and Mr. Smith.

R: Do you like science? Why or why not?

S: I like science because it’s like fun and youtgdearn new things. When |
get science, | learn new things and we do lotseef axperiments [A].

R: What has been your favorite experiment.

S: It was this where we made a kinda volcano.
R: Did you enjoy your field trip to OMSI?

S:Yeah | enjoyed it, it was really fun and | didkftow they had robots [FE].
R: Can you tell me a little bit about why your dagent to OMSI?

S: I think he chose to do OMSI because sometimdsmbels do science
experiments but he does do much fun things like Q8 | think he wanted
us to have fun and to learn science [O].

R: Have you been to OMSI before? How often and witlom?

S: I've been to OMSI before with my dad, we wenttis place where you put
water in and you shot the bottle up [P].

R: What do you remember about your trip to OMSI?

S: | remember when we watched Lewis and Clark atidr’t know that
Sacagawea had a baby when she was 16 [L].

R: what did you think of that movie?

S: It was very interesting and | learned a lothofds.



138

R: Do you think you learned a lot of science int tim@vie?

S: Not really, b/c it told of the adventures of lis\vand Clark. When | went
upstairs it was pretty interesting b/c it told yataout light and the ball, robot
arm thing [FE].

R: How did you see the museum? Did your classtsiggther as one big group or
something else?

S: Some groups went to other places but my graayedttogether as a group
and decided when to go [S, CC, GSM].

R: How did you decide to stick together?

S: We just told each other to stay together becduwse didn’'t we would get
lost [GSM, S].

R: Who was in your group?
S: Three girls and chaperon.
R: How do you think you decided to go to a newghindid you take a vote, or —

S: I'wanted to go to this place where there wastie and my friend wanted
to go to this place where you learned about balkiegjidn’t have time for
both, so we did rock paper sissors. We did thisuple of times [GSM, CC].

R: That's a good method.

R: Did your teacher have you do any specific atiigiat OMSI? If so what did you
think of them?

S: He let us go with our group. Sometimes we sawdmd we walking around
with him.

R: In general did you get to see and do what yontechat OMSI? Why or why not?

S: I think so, | wanted to see like the robotslkditin’t get to see the robot
[DI.

R: Why was that?

S: well, me and my dad went there and it was readby, | couldn’t find it this
time.

R: So you couldn’t find where it was this time?

R: What did you get to do that you really wantedio?
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S: The thing | really wanted to do was go to th# tbom. I've never been
there before and the other one was | got a changkay with the water bottle
shot, cuase’ I've only done it once and | got absecor third time [CC, FE].

R: What did you have to do that you really didm&nt to do?

S: Not really because when | was really little ¢diso be scared of that place
and | would drag my dad away from them but I'm scdired anymore and it's
actually pretty interesting.

R: Would you like to go back to OMSI? Why or whytho

S: I'would like to go to OMSI and we did get to $ets of cool things. | would
really, really want to go back [FE]. | remembee&lly wanted to see some
more of the mind bender mansion. We ran out of {iDje

R: If you were helping to organize a trip to OM&hat would you have student do at
the museum?

S: If  was in charge | would, say to have somedian, say to stick together
and you can go anywhere you want and it would bg@cC, S].

R: So you would have liked to do some stuff agyegboup?

S:Yeah because there was some stuff. And if sodweddn’t agree we would
take a vote. Because something’s they didn’'t gee®[D].

R: Is there anything else you would like to shaime?
S: (shakes head)

R: Thank student for being involved in the studd & their time!
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Appendix K. Coded teacher interviews
Ms. Tinder

R: Would you please give me a short narrative airygrhools and class? (3-5
sentences)f the teacher is unclear about this the interviencan share the
following prompt: “An example of this might be ‘my school is a sme&#mentary
school with approximately 250 students that coroenfmostly middle class white
families.

T. --- We have a very diverse community. Especiallthe emersion program
fifty percent are alngo speaking and fifty perc8painish speaking. They come
from different economic backgrounds, diverse fargilgupings, mom and dad
households, mom household etc. O okay, | think Hreyexcited about
science. Teachers don’t have a lot of time to seaignce, with the state
writing test, reading tests and so on, but in fgitade they have a science test
S0 we get to focus on it. We have district providesvith science kits that
cover science standards but they are pretty badnBuay case | try to do a lot
of hands on, and let them decide what they wastudy. | see a lot of
excitement. They got to study the planet of thbwmice. They do moon
journals where they go out and study and do drasvrighe moon[C-Pre]. In
the main exhibit hall there were so many kids mkhthat was a challenge. [H]

R: Did you think the room was really crowded?

T: Yes | did because not extremely crowded, buivdexd enough so that they
had to wait. Just that exhibit though, not the ptivees they didn’'t have to wait
in the labs.

R: Do you feel like you met your goals for the dietip to OMSI?

T: Yes, first of all because one of my goals hathimgy to do with science, |
wanted to see how they would behavior in a veriwadtands on environment
and see they dynamics of the group because I'yelad them for a month
and | wanted to check them out [G]. They definitelyed the planetarium. A
lot for them wrote about it in journals, and arengst in their project [planet
projects][K]. Because they had questions about soimge specific when they
went in they got more out of it [E]. Another thititat | liked, there are some
student of mine that don’t have a lot of money toxdsome of my student this
was their first experience at omsi, and to be &bl@ovide that was great [G].

R: What did you do at school to prepare the stugdamttheir field trip? Aprox number
of hours?
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T: Ok so | taught about the planets and gave thmsuific concepts so they
had goals and me myself | went to OMSI two dayerpnd | did the puzzles
and got the answers and saw the other areas aitttdebat because those
were permanent ones | would take them to the ¢thiexd binder mansion]

first and then if they had time they could seedtiers [C-pre, T]. And then |
tried to figure out if five kids could work at tlelemistry or physics labs and it
was not too many kids they have like way more tinanstations, so | did that
and the day before we went | made copies of the cind and showed it to the
students and went over how it worked, how you rHawlve the puzzles and
then find the clues and put them into the comp[te€-pre]. And | made the
schedule so all the parents had a copy of the stdeahich gives them some
independence so when they are done with the minddsanansion they
actually have the choice to take their kids tofeecent area [T, E].

R: How long was your visit to OMSI?
T: 9:30am — 1:15pm, 4 %2 hours it was like an ajl thang.
R: How did you expect students to spend their tiDelthat happen as you expected?

T: I wanted them to work together, | had told thiat they would get a prize
if they get all the password [G]. And then somesaiel ‘what if each of use
gets a clue and then we combine them to get trewoad, would that be ok?’ |
thought that would be ok because | wanted to Hedranswer because that’s
teamwork. But | was disappointed because someeot ot tired and started
cheating. It was a fine line between teamwork dmehting [UP]. Um and |
wanted them to touch and experiment everythingabthie same time be
respectful [G].

R: Did you think the field-trip was a success? Htid/you know this?

T: Yes. Well the kids were very happy and that'eamant [K]. | saw that
there were concepts that were being reinforcedatdhthings that the kids
knew, and they saw those again and then they hssé in their projects [K].

R: Do you have plans for follow-up at school aftez field trip? If so, what are/were
they? Aprox. Number of hours?

T: Journal entries when they came back, with proaoiut OMSI [C-post].
Today | talked about what they remembered from OM8&i they put in their
poster [C-post]. | put the website on my class welso parents and kids can
go on their and check it out because its reallgragting but with elections
coming up that’s about it [C-post].

R: What resources did you use, if any in plannmrgybur trip?
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T: Nothing really because 1 just went there.

R: Was their interaction with OMSI staff before y@uvisit? What was the nature of
this interaction?

T: For some of the puzzles | couldn’t do, so whersited they helped find the
answer and helped give staff helped give teaclesdio help kids get to the
answer with out giving them the answer. The daghtbefore hand | saw
workers but the day we went on the fieldtrip | sasunteers. They also told
me how much time it would take to solve all thezleg. (1 ¥2 -2 hrs). That
helped me re-arrange my whole trip because whensdid that | was like ok
that is going to be too much time so | want therfottus on this [T, G]J.

R: Were there any obstacles in planning your trip?
T: Nope

R: What role does this trip play in your sciencericulum? How do you feel about
science?

T: Oh, it ties right into the Earth moon and staith the planetarium
(planetarium) the logic and puzzles prepares tharmhe state test [ST, CB].
Right now they don’t know this but a lot of thindpey saw in the turbine hall,
it's going to be reinforced with a kit we have eallvariables, it's pretty
experiemental, so I'm hoping when | do that theskidll think back to what
they saw and did at OMSI[ST, CB]. And then aténe of the year | teach sex
ed. atthe end of the year so that will tie imdng of the stuff they saw in the
life science hall [ST, CB].

R: How comfortable are you teaching science?

T: 7 or 8 I'm pretty comfortable but it does reguime to study it before, there
are some concepts that are hard for me.

R: What kind of materials would you like to segaiu could?

T. We would like to have stuff that kids can mangte and stuff that teaches
to the standards. It has to be hands on and tiohas something that the kids
want to know about. It has to be discovery, we rneddck them into thinking
they want to know this stuff.

R: How would you describe the range of sciencéuals in your class?

T: No resistance to science.
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R: What could OMSI do to make the trip a bettercadional experience for your
students?

T: They let you go prior to your fieldtrip with yofiamily and | think that that
is the most important. Um, maybe Teacher’s guidesore of the other areas
of the museum. Science behind it would be gootietp teachers prepare [G,
T].

R: Does your school regularly go to OMSI? If nayl your students most likely
been to OMSI before?

T: No Fifth grade students sometimes go to the O8&Rips and those are
excellent.

R: Do you have anything else you would like to shaith me?
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Ms. Swank

R: Would you please give me a short narrative airygrhools and class? (3-5
sentences).

T: We are a title one school, we have above 50em@nd our school has over
sixty five percent and we are inner city for Hilisb, our population is

drawing from other parts of town based on the tabtigion of school
boundries. A lot of our students are coming fromu bre housing.

R: How about your science curriculum?

T: My kids were really excited when we started gtad matter, and several of
them cheered when it made its way onto the schetiuéeheard very little
against it. We use “Barbara Banister” and we hapeetty good collection of
hands on, so the kids have a pretty good experieitbdots of past hands on
experience. So Barbara Banister is a lady whoqmgether a full science Kkit.
They don't see it as a book thing because we osdykits. Lots of showing
them and then having them do predictions and tyieg that together and. It
definitely has wholes across the curriculum witlerdaps between grades. I've
taught the first grade one and it looks — prettemtihe same. The opportunity
for discussion in forth grade is much greater.

R: Do you feel like you met your goals for the dietip to OMSI?

T: Idid, | was curious as to whether or not paretunteers would help to
structure an environment where students were sbtyunning from activity to
activity and instead engaging in things [G]. From omvn experience and what
| saw of the experiences of the kids it seemedtlies were [K]. They were,
with their scavenger hunt, looking for examplesalids, liquids and gases
[K]. I think a way higher percentage of kids uskd tabs this year because of
scaffolding for parents they knew of my expectatiand the kids know of my
expectations, they did it, they met the expectati@ E].

R: How did you communicate with parents.

T: Sent a parent letter home letting them know thay had been selected and
what | would expected [E] and what they would beirsg. | also let them
know that | wanted them to help them but not dorithem [E].

R: I have another teacher who said that he thotnghthat wouldn’t be possible so
it's interesting to hear you talk about it —

T: It's definitely possible, we have more say inoaddomes, as a teacher than
you would think. We take the first five but if thi&h one isn’t responsible
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then it's our responsibility to make sure they make slot five and take a
different one. Many of the parents who came wetanteers in the classroom.

R: What did you do at school to prepare the studtamttheir field trip? Aprox number
of hours?

T: Several things for one we talked about you cagnaind doing your project
[C-pre]. | like to set the stage pretty early, boat a week and a half, | talked
about what OMSI looks like and why we are goingdi@€; O]. | set up
expectations by talking about what it would lodtelifor a &' grader going to a
OMSI [E]. Talked about OMSI’s labs and gave themme@xamples, so they
would get excited before hand [C-pre]. | sat theswd and went over
expectations the day before complete sentencewhatithe directions where,
in context and how they discovered evidence ofispliquids and gases [O, or
G?7?].

R: Would you say that they took something theyriedrin class and apply it to an
experience?

T: Absolutely, I think it was also a good Writiegperience. We have a
school wide writing emphasis so to incorporate thit science is good.

R: How did you expect students to spend their tibe?that happen as you expected?

T: I said | wanted it to be at least half way folit it didn’t have to be
completely full [O]. | wanted them to be able ko, touch and experience,
we had scheduled teachers to go and write a spscéivenger hunt with
content questions [G]. Then we thought about it @adized that it would take
some of the joy out of seeing the museum, so wagdthwhat we did and
made it a little more general while keeping higpestations but it allowed for
some diversity in how the kids answered it, it alsade it less stressful for the
parents who couldn’t find the yellow ball that yaant the kids to write
something about [T, G]. So I think they were albl@xperience more of the
museum at the museum because it wasn’t such disaavenger hunt.

R: Did you think the field-trip was a success? Htid/you know this?

T: | saw that the kids, because of the volunteeikimg in that chemistry lab, |
was so impressed to see that were seating dowmeim.¢ | think | saw every
group that went to the lab [K]. And sit down andjage in it, read all the
procedures and do an entire experiment, that wasess for me because
sometimes they get intimidated but I think OMSI digood job writing the
directions so they were very kid friendly and iéyhgot stuck they either had a
parent or the volunteer that could help them odt [K
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R: Do you have plans for follow-up at school after field trip? If so, what are/were
they? Aprox. Number of hours?

T. We came back and we wrote on three by fives#itee question., how
they felt about the trip to OMSI, what they expeoded and a fact they learned
[C-post].

R: Did they get feedback on their scavenger hunt?

T: they did | just graded them and handed them bad&y, | graded them both
for effort and accuracy [K].

R: What resources did you use, if any in plannwrgybur trip?

T: I did go online and then | talked to the gragordinator and she helped me
set everything up [T].

R: Was their interaction with OMSI staff before y@uvisit? What was the nature of
this interaction?

T: It was great to see so many retired voluntdezg seem to be they're there
because they really enjoy it.

R: Were there any obstacles in planning your trip?

T: Um, none that | can think of. | used to diradummer camp where |
planned a lot of field trips activities so this’isreally outside of my activity
planning experience.

R: What role does this trip play in your sciencericulum? How do you feel about
science?

T: We did it at the end of the unit on matter. J¥& took the post test. |
probably would have done the post test after OMBiink that there are still
some gap [UP]. | might do a mid assessment andgbem the field trip so
that | could guide that learning. For example pmeaion’s in matter, such as
sound, light. So if I had a lot of time | would gack and address those issues
This is my first year teaching forth grade. | thihiat OMSI will need to fall in
the middle so that they have enough background ledge but I'm not done
teaching. Because now they have all this backgrémosviedge.

R: How comfortable are you teaching science?

T: Honestly it's not one of my biggest level of clmm because I'm new
teaching it to forth graders, I've never been thsrict science training, there
are continuously trying look things up on googlé &nd ways to explain it to
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kids. Although I think it's a pretty good curricuttu... | have a really limited
science backgroup, | think my kids are at the mefayy background.

R. What could OMSI do to make the trip a betteroadional experience for your
students?

T: | thought it was the best one we’ve been owas nice that there weren't
very many kids there.

R: Does your school regularly go to OMSI? If nadyl your students most likely
been to OMSI before?

T: Yeah, almost two often. We haven’t streamlingd terms of which grades
go to OMSI, everyone goes to omsi whenever they teago to[H].

R: Do you have anything else you would like to shaith me?

T: That's all | can think. Field trip are very sésful for teachers. | was
especially glad that parents didn’t encourage tad¥Ve got lucky on the bus,
you have to pass everything off. You don’t havedlircontrol over things like
that and it can be stressful [H].

R: Thank you so much for your time and for talkingne!
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Ms. Ping

R: Would you please give me a short narrative airygzhools and class? (3-5

sentences).
T: A third of my class is identified as TAG, 8 tiet 24, and this neighborhood
is upper middle class. 16% free and reduced luncaye three ESL kids in
my class, although | have 2 other nationalitiesesgnt but they are not
Spanish speaking students. Three kids, the Spapesiking kids, receiving
ELL. My class is bringing with them a huge amouhpor experience and
this year has been a lot of fun and we did a spateand one child would ask
me a question and | would be thinking | don’t knibwknow the answer to
that and eight other hands would shot up and | deal do you want to
answer that and then | would run to google andkched make sure they were
sharing a correct one, and they are [A]! So thas<lhas a lot of science
background and they love it and they know a lot [A]

R: Do you feel like you met your goals for the dietip to OMSI?

T: 1 do | feel the mind benders was an exhibittfos particular group, to
problem solve and for those TAG kids to stretairtbrains and think through
those particular problems [G]. The planetarium slust fit in naturally with
space unit [CB]. | love that at this age we cantpatn in small groups
w/freedom to choose what they want to do [S].

R: What did you do at school to prepare the studtamttheir field trip? Aprox number
of hours?

T: Mostly because it was conclusion celebratiofire§hing our space unit, the
space unit was the preparation [C-pre]. The minddi was just to let them
have some freedom in those problem solving sorahéoscience it was
probably limited to that [LG].

R: How did you expect students to spend their tiDethat happen as you expected?

T: | let the kids choose the groups that they wabebe in [S]. If one of their
parents came then they would be in a group witimtaed they just formed
naturally from there.

R: How did you let them choose their groups?

T: | had them, on a piece of paper, write downftue kids that they wanted
to be with. And so | formed the groups around teametimes they got all the
people they wanted and sometimes, due to the n@nihery didn’t but they at
least got someone, until the last minute when veeghmass cancelation of
parents, which was really stressful and there wa#eabreak down and some
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tweaks [S, H]. Ruby was one of those she wasippssed to be the only girl
in her group.

R: She said she liked it.
T. yes she is very proud of her identification.
R: Did you think the field-trip was a success? Htid/you know this?

T: Yes, the kids talked about the planetarium skavday after [K]. At first
the person who ran the project came and warnedhatéhte movie might be
kinda dry and boring [H].

R: Yeah when | was watching that | though this rhigh pretty challenging material
but if you were studying our solar system it wohéda good stretch beyond.

T: They would talk about that water planet, areyttvould have
conversations about ‘if that water planet wouldimeved farther out than it
would become an ice planet, so they were makingetlsonnections [K]. |
think they felt that the mind binder mansion waes filn part and the
planetarium was the connection to the classroora.Kidis seemed very happy.

R: Do you have plans for follow-up at school after field trip? If so, what are/were
they? Aprox. Number of hours?

T: They did journal entries when they came baclp{St].
R: Did you do any other beyond that?

T: Beyond that, no, we discussed the journals &éhe day and they shared
some of those but beyond the journals we didntndzh, | would have done
more if it wasn’t the end of unit event, but we radwn to the next unit, which
was elections [UP?]. | really don’t get my classvery much of the day with
switching for reading and math [H].

R: What resources did you use, if any in plannmrgybur trip?

T: In the panning | went to teaching planning nightl that’'s where | decided
that we would go to OMSI [T]. And then after thataing, the educators
evening, | spent some time on the website and teedebsite for planning
[T].

T: What resources did you use when you visited-that

T: That’s where | was choosing out the planetanmaavies and reading the
descriptions and they have some good activitiesythia can try [T].
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R: Was their interaction with OMSI staff before y@uvisit? What was the nature of
this interaction?

T: It was very good, everyone is supportive angvtul | called when we had
to make the reservation and | was a little panickezlwere a little late getting
the money in but no one seemed to harassed meséeayed to understand.
Checking in was a breeze [H].

R: Anything else.
T: No, it was good.
R: Were there any obstacles in planning your trip?

T: The only obstacle | ran into was that | wantediave the fieldtrip sooner so
that it alighed better with our unit, but becauseeht to educators night so
late, umm when | wanted to have it, it wasn’t pblesbecause they wanted the
money collected in two days and that would havenbegpossible to do
because | just need wouldn’'t have been possiblausecl just need a little bit
of time, so the only thing | was disappointed sttve had to wait so long to
go, because we had to wait to get all that monéigated and the deposits and
their time lines, [CB, G, H, UP].

R: So you had been done with the unit —

T: Yeah for a few weeks, and | think part of thasahat | called two weeks
before | wanted to go, but we had to stretch itfoua month [H].

R: What could OMSI do to make the trip a bettercadiwnal experience for your
students?

T: Hmmm- Over all it was such a positive experiengke | said, the only
thing is that | wish | could have had the fielgptsooner, but | understand, |
understand why they have to have weeks betweeg fHin

R: Does your school regularly go to OMSI? If nadyl your students most likely
been to OMSI before?

T: Not sure. I'm new to this grade and everyone teught fifth grade did not
return. | used to teach first grade and | took magents but it's been years
since I've been, maybe four.

R: Do you have anything else you would like to shaith me? How did that go, |
know that was really stressful with the parentssimwing up, did you feel like your
day got thrown off?
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T: Just made the morning, some of discussion agg thrat | would have like
to do, get cute short because | had to have therk guoetly [UP]. My original
plan was to really talk about the different extslihat were there and have
them make a plan for what they were going to sest,decond then [UP].

R: so you would have...

T: Right, | would tell them ‘these are some of thmgs that are available for
you to see at OMSI and kinda give them a summatlegxhibits and as a
group do some planning as a group of the top thingg wanted to see and
make a plan [UP].

R: Thank you so much for talking to me.

Ms. Shull

R: Would you please give me a short narrative airygrhools and class? (3-5
sentences).

T: We have about — 9% special education, 28% E$lLuam 35% free and
reduced lunch for our overall school. And thenvemerican might be 1%,
that’s probably good.

R: Is the neighborhood supportive, it seems like gave a lot of volunteers?

T. We get a lot of volunteers, it's kind of, wevieahigh and and low socio-
economic so it's a weird mix. We have a lot of hele have a lot of parents
helping us, we also have a lot of need.

R: Do you feel like you met your goals for the diefip to OMSI? Yeah, what were
some of the goals?

T: We wanted to give them a visual experience efrttoon, they've been
viewing the NW skies nightly for the last month,ss®ing it drawn out in the
planetarium show it brought it to life and connelcte curriculum [O, CB, G].

R: Did you just get done with a unit or where yauhe middle —

T: We were done, we had watched the moon phasesrfmnth we had been
doing art work and we had a solar system unit. Whole unit was around the
solar system and the moon, so this trip was a aatian event [CB, G].

R: What did you do at school to prepare the stugdamttheir field trip? Aprox number
of hours?
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T: We talked about what the OMNImax is and we Hedgdreview materials
were that we got some preview material that OMSaiéad to us [C-pre]. We
talked about the planetarium [C-pre].

R: So OMSI emailed you material what did that Idikk

T: What you should do at OMSI and vocabulary wbagxpect from the
movie [C-pre].

R: Approximately when did you do that, day befofe -

T: It was a Monday so it was about a week beforavemlt over that, seating
rules the basics of being on a fieldtrip [E]. Peavimaterial we went over
about two weeks before, but our whole unit was abauonth before [C-pre,
Q].

R: What was your thinking on that?

T: We get the basics, so like who they will be vatid where they will go just
before [E], as far as the preview material we wambego over vocabulary and
make sure they had that background [G], we usiniaiye them write about
their experience on the field trip as kinda of #etion [C-Post].

R: Did you do that this year?

T: Yeah we do writing in there journal off and car&d in their writing class |
think they did some writing about the fieldtrip bst].

R: Do you have plans for follow-up at school after field trip? If so, what are/were
they? Aprox. Number of hours?

T: It was sort of the end but | would say anotler hours were spent, we are
sort of putting together our moon and solar sydtadder. We are still
following up a bit We might have a final test otlyzring up some final
materials [C-Post].

R: Were there any obstacles in planning your trip?

T: It seemed this year that OMSI had decided t@ravious years they had a
deposit a certain amount of time before the figjgl they wanted to get the
money two weeks after we scheduled the field #grents and PTOs don’t
want to get the money way in advanced. “monitargist | hadn’t even met
the kids or parents, | was like sure you can gettloney in two weeks, they
are restricting the money to what is hard in a etituation. | have to get the
bus way in advance. The set up this year in catigand getting the money in
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advance was a hardship. | was hoping it would alkwout and not get
charged to me because | was taking that risk [H].

R: How comfortable are you teaching science?
T: Fine very comfortable. Hands on, from the baelading text, fine.
R: How would you describe the range of sciencéuals in your class?

T: Um, pretty wide, it's non fiction text that yaise along with the subject. |
think with the solar system there is not as muaidisaon as if you are doing
matter or energy. If they are having to read yoorexdryer text they might get
lost in it, it might be more difficult to navigat a fifth grade level than say a
story. The range they might be board with the texthey might love it and
science is their thing. Science, non-fiction texaimuch more difficult things
to navigate for the struggling readers than a gbotythey might love the hands
on. So you get the range [A].

R: What could OMSI do to make the trip a bettercadional experience for your
students?

T: In general things run pretty well. | always ¢e stuff ahead of time. It
seems pretty streamline as to where you go.

R: Does your school regularly go to OMSI? If nadyl your students most likely
been to OMSI before?

S: Because we are doing it fifth grade it's beegdtito that curriculum [CB]. |
wouldn’t say that ever fifth grade student has biee@MSI but me and my
teaching partner, we have done that because ei©bthe things around here
that ties into the solar system [CB].

R: Do you have anything else you would like to shaith me? [shakes head] Well,
thank you for your time and for letting me work kitour class.
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Mr. Wiley

R: Would you please give me a short narrativeaefryschools and class? (3-5
sentences).
T: At the school, gosh, they can tell you probadilyhe office, Pretty diverse.
There is only one pulled out for IEP and 4 recagViilL, one Spanish three
Russian.

R: Do you feel like you met your goals for the dietip to OMSI?

T: Yes, although | probably should do some follgwldnaven’t done any
follow up [LG, UP]. It's bad to do it on Friday rapportunity for follow. It's
hard to do the follow up when it's on Friday [Hj was what was available.

R: And you like to do it this time of year, why?
T: Inspire them in science get them revved up [G].

R: What did you do at school to prepare the stugdamttheir field trip? Aprox number
of hours?

T: We read about Lewis and Clark [C-pre].
R: How did you expect students to spend their tiDe?that happen as you expected?

T: Exploring, trying things, asking questions butoin't know if they do that
much [LG]. There isn’t time to go over all the thsthat you want with
parents [UP]. It would be nice to have more timedahat [H]. It would be
great to go back, but | only go once you know $t6ks a shot [H].

R: Did you think the field-trip was a success? Htid/you know this?

T: | believe it was, more from observation, | didest them, there just isn’t
much time, you did that so we will find out ha re[K, LG].

R: What resources did you use, if any in plannmrgybur trip?
T: I don’t believe | used any. | know about thewieoso —
R: Were there any obstacles in planning your trip?
T: Financial can be, it was a factor [H].

R: Where did the funding come from?
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T: Parental contribution and PTO.

R: What role does this trip play in your sciencericulum? | know we talked about
this, integration into your curriculum included Lisvand Clark and, introductions to
scientific investigations, is that correct? [CB].

T: 1 will do some writing follow. | would usuallglo it the next day but |
wasn’t able to this year [UP].

R: How comfortable are you teaching science?

T: Not very, | wish it was my favorite subject,dve always said that | wish it
was my favorite subject, | wish | could teach mofebut it’s just so hart to put
stuff together for it, that it just doesn’t hapdé.

R: Why do you think it's something you wish you tbteach more of?

T: It would so exciting and its across the curnigual you can teach math, you
can teach reading you would be able to do writyjag, would have there
attention and it would be hands on and you cowddhesverything [A].

R: How would you describe the range of sciendeudts in your class?
T: Not a big range, because they all seem to tik&]i

R: So mostly good enthusiasm?
T: yeah.

R: What could OMSI do to make the trip a bettercatiwnal experience for your
students?

T: It's really more time they do a good job. Thathes are great. No wasted
time compared to James and the giant peach [atrBelehtrip of theirs] you
sit down they start the movie, it's not bad at all.

R: Does your school regularly go to OMSI? If nwdye your students most likely
been to OMSI before?

T: Yes, this is the first time that only one class gone.
R: Do you have anything else you would like to shaith me?

T: Nope, sorry | can’t think of that.
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Appendix L. Open coding procedure

Teacher Interview Codes

» G —evidence is seen that the teacher has abads tpr his or her fieldtrip to
OMSI

LG - evidence is seen that the teacher does wetdn@als that can clearly be
articulated for his or her fieldtrip to OMSI

* O - Objectives are clearly communicated to studengarents.

* S —evidence of structured experience

» T —teacher planning or preparation

* C-pre — classroom pre-orientation

» C-pro — classroom fieldtrip follow up

* ST - standards addressed with fieldtrip

* CB - explicit ties to curriculum

* E — expectations clearly communicated to studenpaents

* H - hurtles or teacher related obstacles

» UP —unmet plans or goals (the teacher may talktalsbat they had wanted to
do or what they know they should do differently niémxe).

K- how did teacher know that there goals were on¢that the students were
learning, what did they see or do.

» A - attitude toward science discussed

Student Interview Codes
* O - Student shows evidence of understanding dii¢leetrip objectives.
* E - Student demonstrates understanding of teagpectations
* S —evidence of structured experience
* CC - Choice and control

» CB - Student show understanding of how the figfodxplicit ties to
curriculum

* C-pre — student discusses classroom pre-orientatio

* C-pro - student discusses classroom fieldtrip Yollgp

* OPS - Orientation to the physical space

* P - Prior knowledge and experience

» A - attitude toward science discussed

* L — evidence of student learning

* GSM - Within-group social mediation

* F - Facilitated mediation by others (Teacher, Paodmer OMSI Staff).

* FE — Fun or enjoyment expressed
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* D - Discomfort or disappointment

* Some student codes taken from Falk and Storkkdieleven key factors that
influence learning from Museums.”



