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ABSTRACT

Which approaches lead to better outcomes for participants in envi-
ronmental education (EE) field trips? This manuscript builds upon
previous large-sample quantitative research that identified effective
elements of single-day EE field trip programs for early adolescent
youth across the USA. In this mixed-methods study, we observed
87 EE-focused school field trips in the USA and then surveyed
youth participants immediately afterwards. We used the student
surveys to quantitatively distinguish the top-performing quartile of
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programs from the bottom quartile. We then examined in-depth outcomes

qualitative fieldnotes on each program in the top and bottom
quartiles. Our analyses revealed six key principles that distinguished
the programs with the most positive student outcomes from those
with the least positive: (1) ensuring basic needs (physiological and
safety) are met; (2) ensuring instructional clarity; (3) providing
emotional support for students; (4) highlighting the novelty of the
activities and setting; (5) maintaining or restoring student atten-
tion; and (6) providing a cohesive and thematic experience with
clear purpose. There are many ways to embody the six principles.
We share examples for each.

SUSTAINABLE DEVELOP-
MENT GOALS

SDG 4: Quality education

1. Introduction

School field trips focused on environmental education (EE) for early adolescent youth
represent a powerful opportunity to enhance environmental literacy and other positive
outcomes across a diverse spectrum of participants (e.g. Hemby, Powell, and Stern
2024; Stern, Powell, and Frensley 2022). Many reviews (e.g. Behrendt and Franklin
2014; DeWitt and Storksdieck 2008; Rickinson 2001; Stern, Powell, and Hill 2014; Van
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De Wetering et al. 2022) and reports (e.g. Fenichel and Schweingruber 2010) have
provided empirical evidence or expert-based opinions on how to make these programs
more effective — that is, how to design and deliver them to enhance the outcomes
of participants. However, experimental and comparative studies that isolate and test
the contribution of specific aspects of programs that improve outcomes have been
rare in the literature (Stern, Powell, and Hill 2014).

Some quasi-experimental studies have focused on singular elements of program
delivery or design, such as the degree of pre-trip preparation or follow-up (e.g. Lee,
Stern, and Powell 2020; Smith-Sebasto and Cavern 2006), contextual elements, such
as the naturalness of the setting (Dale et al. 2020; Kiewra et al. 2023); or educator
characteristics (e.g. O'Hare et al. 2020). Others have examined multiple pedagogical
elements across a small sample of programs (e.g. Ballantyne, Fien, and Packer 2001;
Ballantyne and Packer 2002; Alon and Tal 2015). We are aware of only one large-sample
study of EE-focused school field trip programs (n=299) that examined each of these
types of variables concurrently, including program design and delivery, educator
characteristics, and contextual variables (Powell, Stern, and Frensley 2023). That study
conducted quantitative field observations of 66 programmatic, educator, and setting
characteristics to determine which were most powerfully associated with student
outcomes.

The current study builds upon this recent large-scale quantitative study through
a mixed-methods approach by observing 87 EE-focused school field trips for students
in grades 5-8 (primarily ages 10-14), recording in-depth qualitative notes on the
specific techniques and practices of each program, and surveying participants imme-
diately after to quantitively measure student outcomes. This paper compares the
top-performing and bottom-performing programs using qualitative data to examine
more complete stories of each program to identify broad principles and record key
examples of each in the field. The results indicate the importance of implementing
six key principles to enhance outcomes.

2. Literature review
2.1. EE school field trips for early adolescent youth

This study is limited to EE-focused field trips that take place away from school grounds
within the course of a single day for students in grades 5-8 (primarily ages 10-14).
This age range, which is marked by rapid development of higher-order moral rea-
soning, cognitive abilities, and identity formation (Kohlberg 1971; Kroger 2006; Piaget
1964), represents a critical period for developing a wide array of intellectual, personal,
and social skills and other outcomes commonly associated with EE programs (Kahn
and Kellert 2002; Sobel 2008; UNESCO 1977), including enhanced knowledge, academic
motivation and performance, curiosity, self-confidence, social skills, and environmental
literacy, which involves helping them to develop the knowledge, skills, attitudes, and
dispositions to work toward solving the environmental challenges of our time (Ardoin
et al. 2018; Powell et al. 2019; Stern, Powell, and Hill 2014; Thomas et al. 2019).
Moreover, school field trips represent an important opportunity for environmental
educators to help meet curriculum standards and reach more diverse audiences (e.g.
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Powell et al. 2019). Schools, especially public schools, may represent the broadest
cross-section of the demographic make-up - socioeconomic, racial, ethnic, and oth-
erwise — of the USA. As such, school field trips provide EE opportunities to students
who might not otherwise choose, or be able, to attend (Anderson, Stern, and Powell
2024; Hemby, Powell, and Stern 2024; Warren et al. 2014).

2.2. What drives EE field-trip program outcomes?

Prior research has identified a number of specific practices, techniques, and contextual
variables linked with more positive student outcomes. Powell and colleagues’ study
(2023) found eleven characteristics most consistently associated with more positive
student outcomes, including smaller group sizes, naturalness of the setting, novelty
of the experience, place-based pedagogy, verbal engagement, quality questions,
quality transitions between program elements, and the degree of responsiveness,
comfort and clarity, and emotional support exhibited by the on-site educators.
Researchers have also linked pre-experience preparation and post-experience follow-up
(Lee, Stern, and Powell 2020; Orion and Hofstein 1994; Rudmann 1994; Smith-Sebasto
and Cavern 2006), the degree of relevance of the program content to the participants’
lives (Alon and Tal 2015; Stern, Powell, and Hill 2014), and the presence and quality
of storytelling (Alon and Tal 2015) to more positive student outcomes, among other
factors. Multiple studies have also examined the effectiveness of specific pedagogical
approaches, such as issue-based, place-based, and investigation-focused techniques
(Powell, Stern, and Frensley 2023; Stern, Powell, and Hill 2014; Van De Wetering et al.
2022), though these techniques on their own tend to meet with less consistent results.

These and other prior studies suggest that there are multiple pathways to achieving
success. However, many of the promising factors for enhancing programs represent
specific practices or techniques, rather than broader principles to guide overall design
and implementation. For example, prior research has suggested that high-quality
transitions between program elements can enhance program outcomes (Powell, Stern,
and Frensley 2023). Employing meaningful transitions might be a helpful technique.
Rather than being the key to a great program, however, transitions more likely con-
tribute to a higher-order principle, such as making a program feel more cohesive or
holistic, or maintaining students’ attention between program elements. Similarly,
investigation-focused or issue-based programs can be implemented well or poorly
(Powell, Stern, and Frensley 2023). For example, focusing on water pollution as a basis
for structuring a field trip to an aquatic ecosystem doesn’t guarantee better or worse
learning outcomes on its own. Rather, the higher-order principles of active engage-
ment, student autonomy, and focused attention might be the critical elements.
Identifying these principles, along with ways to embody them, can enable practitioners
to better determine context- and audience-specific means to achieve better outcomes,
rather than focusing on singular practices that have proven useful in other cases. In
other words, one might ask, ‘How can | make this program feel cohesive and holistic?’
instead of ‘What transitions can | plug in between program elements?’

Theory can serve as a link between empirical observations of singular practices
and the higher-order principles we seek. Three theories have particular relevance to
EE field trip programs, each with key insights on how a program’s characteristics may
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influence students’ abilities to learn. First, Maslow’s Hierarchy of Needs suggests
that people’s basic needs must first be met before we can expect them to fully engage
in any shared learning experience (Maslow 1954). In the EE field trip context, this
means first ensuring the basic physical and psychological needs of students are met.
If students are overly hungry, cold, tired, or feel unsafe or unwelcome, it may be
unlikely for meaningful learning to take place.

Self-Determination Theory (Ryan and Deci 2000) speaks to the importance of
intrinsic motivation for effective learning and identifies three psychological needs that
promote its cultivation: competence, autonomy, and relatedness. In the EE field trip
context, promoting feelings of competence among students may hinge upon the
clarity of instruction, positive feedback, responsiveness to students’ needs and ques-
tions, and aligning challenges to the ability level of the students. If students know
what is expected of them and feel capable and supported in fulfilling those expec-
tations, we can expect elevated feelings of competence. Feelings of relatedness emerge
when students feel safe, emotionally supported, welcome, and understood. These
feelings can emerge from the creation of a friendly and welcoming environment and/
or from making connections between on-site experiences and students’ lived experi-
ences at home (Frensley et al. 2022). Students feel autonomy when the experience
allows them the freedom to explore and make decisions about how they learn and
spend time while on-site. Educators can have powerful influences on promoting each
of these psychological states.

The Reasonable Person Model (Kaplan and Kaplan 2009) emphasizes the impor-
tance of how people cognitively process their environments, suggesting three
domains important for the reasonable interpretation of, and response to, information:
model-building, being effective, and meaningful action. People use mental models,
or cognitive maps, to make sense of the world around them. Supporting model-building
in the EE field trip context calls for ensuring students have enough background
information upon which to build new knowledge; providing them with a clear
purpose for their participation in activities; and sequencing and connecting program
elements such that participants can develop a cohesive meaning from the experi-
ence. This last component is related to the concept of communicating an interpretive
theme, or an underlying ‘so what?’ or deeper meaning, commonly associated with
interpretive experiences (Ham 2016). It also aligns with findings associated with the
power of storytelling in promoting positive outcomes from communicative and
educational experiences (Maxwell and Dickman 2009; Stern and Powell 2013;
Stern 2018).

Being effective involves two components: (1) maintaining (or restoring)
clear-mindedness or attention and (2) enhancing feelings of competence and confi-
dence. The latter elements are already addressed within the Self-Determination Theory
framework, in terms of both producing feelings of competence and relatedness, which
can enhance confidence. The former might involve reducing monotony, providing a
variety of ways to engage, and highlighting the novelty of settings and experiences.
These practices align with other theories and empirical findings as well, especially
those speaking to the positive influences of novel settings and experiences on learning
(Dale et al. 2020; Orion and Hofstein 1994; Powell, Stern, and Frensley 2023). In con-
sidering the importance of novelty and model-building together, one might expect
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an inverted U-shaped curve, in which moderate degrees of novelty are ideal, as too
much novelty might preclude effective model-building, while not enough might hinder
Kaplan and Kaplan’s concept of effectiveness through attention depletion (Boeve-de
Pauw, Van Hoof, and Van Petegem 2019; Cors et al. 2018; Falk 1983).

Finally, meaningful action relies on perceptions that actions have a valuable purpose
and that people feel that they are heard and respected. This again speaks to the
importance of providing students with a clear purpose, or ‘so what?; in association
with their field trip activities as well as the creation of a positive and emotionally
supportive environment, similar to the creation of relatedness within
Self-Determination Theory.

In summary, EE school field trips provide a critical opportunity to engage diverse
students at a time when they are forming higher-order knowledge, motivations,
attitudes, skills, and identities. Prior research has identified specific practices associated
with more positive student outcomes. These practices, however, may not apply broadly
across a wide array of programs or contexts. Rather, identifying higher-order principles
may help practitioners to develop context-specific practices to creatively enhance
their experiences. This study seeks to identify these principles and provide examples
from the field about how they might be embodied.

3. Methods

In the Spring of 2022, we set out to replicate the quantitative 2018 national study
conducted by Powell, Stern, and Frensley (2023) while adding a substantial qualitative
component. The intention was to (1) use a comparable questionnaire to measure
participant outcomes; (2) observe programs and record the extent and quality of use
66 program characteristics for quantitative analysis; and (3) add a significant qualitative
note-taking effort to provide more detail on the specific techniques and practices of
each program and the reactions of participants. This third objective, we felt, carried
the potential of identifying higher-order principles for effective program delivery and
is the focus of this manuscript.

All procedures were reviewed and approved by the Institutional Review Boards of
Virginia Tech (IRB-15-1031) and Clemson University (Clemson IRB2021-0615). Study
objectives were shared and verbal consent was received from program providers and
teachers prior to data collection. The study’s objectives were communicated to stu-
dents prior to their participation as well through a consent script. Student participation
in surveys was explained to students as voluntary, and all student-level information
that was collected in the study was anonymous. Students provided no personally
identifying details and could choose not to participate with no consequence.

3.1. Site selection

Our sampling scheme was designed to maximize diversity in the quality of programs
and audiences served in terms of geography, race, and ethnicity. We began with
results from the original sample from the 2018 field season and divided the observed
programs into those serving majority White, majority Latinx, majority Black, or
no-majority student groups.! We then used group-level outcome scores for each
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program (group means from student surveys) to identify the top quartile and bottom
quartile within each demographic category. We aimed to sample programs from at
least three program providers within each group (top and bottom within each demo-
graphic majority). We also aimed to maximize geographic variability when options
existed to do so.

From February to May 2022, we successfully sampled programs from 21 organiza-
tions from the original 2018 sample. Some providers had paused their programming
or shut down entirely following the COVID-19 pandemic. We therefore added two
program providers to the new sample, based on logistical feasibility. Our final sample
consisted of 87 EE-focused school field trip programs provided by 23 unique organi-
zations, with a minimum of two programs per provider organization, across 16 states
(AZ, CA, FL, GA, IN, KS, MA, MD, MO, NY, OH, OR, TX, VA, WA, WI).

3.2. Outcomes measurement

In January 2022, during the training of the field team and pilot testing of research
protocols, we observed comprehension challenges among students attempting to
complete the original EE21 survey (a broad measure of environmental literacy and
other common outcomes of EE programs: see Powell et al. 2019). To address these
comprehension challenges, which were likely attributable to changes in education
during Covid-19 pandemic (Fisher et al. 2022; Konig and Frey 2022; Kuhfeld, Lewis,
and Peltier 2023), we shortened the survey and administered it orally. To ensure the
shortened scale continued to measure the underlying crosscutting outcomes, we
adapted single items from the EE21 scale to measure (Table 1): enjoyment (Q1),
connection to nature (Q2), learning (Q3), interest in learning more, or curiosity (Q4),
place connection (Q5), and overall program influence/impact on student (Q6) (Table
1). We chose these specific items on the basis of their reliable performance in prior
field seasons (Powell, Stern, and Frensley 2023), the extent to which they reflected
concepts of consistent interest to the field (Ardoin et al. 2018; Powell et al. 2019;
Rickinson 2001; Stern, Powell, and Hill 2014), and our assessment of how easily they
would be understood when read aloud. Each item was measured on a 0-to-10 scale.
Students marked their responses on answer sheets that contained shortened versions
of each question (see Supplemental Materials). We also created a Spanish language
version of the answer sheet to ensure accessibility for native Spanish speaking

Table 1. Program-level means and standard deviations of items comprising the program outcomes
index (n=387).

Items M SD

Q1: How would you rate this program overall? (Satisfaction) 7.92 1.05

Q2: Did this program make you want to spend more time in 6.76 1.31
nature? (Connection to Nature)

Q3: How much did you learn about how people and the 7.15 1.02
environment influence each other? (Learning)

Q4: Did the program make you want to learn more? (Curiosity) 6.61 1.48

Q5: Did the program make you care more about places like this 7.71 1.04
one? (Place Connection)

Q6: How much did the program influence you? (Influence) 6.05 1.32

Program outcomes index (unweighted mean of all items) 7.10 1.06
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students, though we only read the instructions and items in English. Overall, admin-
istration of the survey averaged eight minutes, and our research team reported no
major challenges. Ninety-eight percent of students completed immediate
post-experience surveys across the sample, resulting in 1,245 surveys.

Based on the prior statistical validation of the single-factor EE21 scale (Powell et al.
2019), we expected the six items to similarly constitute a single scale measuring the
overall quality of each program’s outcomes for participating students. Confirmatory
factor analysis (CFA) confirmed the validity of the unidimensional factor (S-B x? =
26.71; CFl = 0.993; SRMR= 0.017; RMSEA = 0.040 (0.023, 0.058); Cronbach’s a=0.89).
For details on data cleaning, scale development, factor loadings, and further validity
assessment, see the Supplemental Materials online. The resulting program outcomes
index was created by taking the mean of responses to all six items for each student.
These means were then scaled up to the group level by taking the mean of all stu-
dents’ scores on a particular program. For statistical justification of this scaling up to
the group level, please see the Supplemental Materials online.

3.3. Program observations

Following pilot testing of observational protocols on 13 programs as a larger
research team, four field researchers observed a total of 87 programs from
February through May of 2022, systematically recording observations of 66 pro-
grammatic, educator, and contextual characteristics, following the same system
described in Powell, Stern, and Frensley (2023). While these quantified data were
not used in the present study directly, they provided cues for field researchers
to pay attention to theoretically and empirically supported characteristics with
high likelihood to influence student outcomes (Powell, Stern, and Frensley 2023).
The current study focuses on the qualitative notes created by the field researchers
immediately following their on-site observations (same day). Researchers used a
template for recording and synthesizing their field notes that included the fol-
lowing elements: observer name(s); date; program name, provider, and location;
and a 0 to 10 score of their own overall assessment of the quality of the program,
followed by the following prompts:

1. Describe in one paragraph or less why you gave the program this score.

2. Provide a summary of the program you observed. What happened? Give us
the 'big picture’ overview from start to finish. Aim for about 500 words or less.

3. What were the essential elements that really defined this program? What made
or broke it? Provide evidence below (anecdotes, quotes, etc.) and note the program
or educator characteristics being described in each.

4. Please provide examples of any additional interesting anecdotes you observed.
These may be excellent (or terrible) examples of other characteristics of the
program not included above. Provide evidence (anecdotes, quotes, etc.) and note
the program or educator characteristic the anecdote describes.

The principal investigators reviewed fieldnotes, which were posted in a shared
folder online, on a weekly basis during the field season, posed questions and requested
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additional details. Field researchers revisited their notes following these comments
and provided clarifications and additional content.

In the field, the researchers were instructed to follow a single group of students
through the entire field trip in cases when large groups were broken up into smaller
groups. Only observed subgroups were surveyed. Pairs of researchers were instructed
to stay together for the first field trip they observed at a site and whenever subgroups
were not created. In these cases (n=24), they synthesized their program notes together
into a single document. In all other cases, a single researcher was responsible for
observation and notes. This resulted in 765 single-spaced pages of qualitative notes
(11-point font) — 8.8 pages on average per observed program. Photos were retained
to record elements of setting and props. Researchers were also instructed to specif-
ically note differences they observed when they were able to observe multiple pro-
grams provided by a single organization.

3.4. Qualitative comparative analysis

We used the group mean of the program outcomes index to separate the top-performing
programs, in terms of student outcomes, from the lowest-performing programs.
Because Latinx respondents in the United States commonly exhibit a positive bias in
survey responses (Davis, Resnicow, and Couper 2011; Davis et al. 2019), and the prior
national study of EE-focused school field trips exhibited this same pattern (Powell,
Stern, and Frensley 2023), we first separated the sample into groups that were majority
Latinx and those that were not.2 We also divided the sample by grade level, as the
prior national study also detected significant differences in outcomes based on grade
level, with younger students exhibiting more positive responses (Powell, Stern, and
Frensley 2023; Stern, Powell, and Frensley 2022). This enabled us to identify the top
and bottom quartiles for three subsamples: Latinx majority 5-6" grade (n=21; top
five and bottom five included in the sample); Non-Latinx majority 5-6" grade (n=45;
top 11 and bottom 11 included in the sample); and Non-Latinx majority 7-8™ grade
(n=20; top five and bottom five included in the sample). We only observed one Latinx
majority 7-8™" grade program, so it was excluded from analysis. Removing the
middle-performing groups from the analysis provided an opportunity to analyze
qualitative data from programs with distinctly different outcomes.

The core team of principal investigators, the first four authors, first reviewed all
fieldnotes associated with programs in the top and bottom quartiles within each
subsample (356 pages of qualitative notes). We paid particular attention to organi-
zations (n=4) that had programs within both the top and bottom quartiles, because
overall program design was often similar within an organization, but other circum-
stances could be driving the differences. Each investigator took extensive notes on
their review and wrote a summary memo with preliminary hypotheses about what
factors might be driving differential outcomes between the top and bottom quartiles.
These hypotheses were informed not only by the content of the qualitative notes,
but also the team’s prior field trip studies (e.g. Dale et al. 2020; O'Hare et al. 2020;
Powell, Stern, and Frensley 2023) and a broader review of prior research (as discussed
in the literature review, above). Each investigator reviewed the others’ memos followed
by a three-hour meeting to discuss and debate our interpretations of the data. This
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led to two additional rounds of reviews of all notes and three subsequent meetings
to settle on the final factors, or ‘conditions, for consideration in a more formal qual-
itative analysis. In some cases, specific factors were discarded because the qualitative
notes did not contain consistent enough treatment to determine their nature - for
example, predispositions of the attending students and the degree of potential rel-
evance of content to students’ lives. In other cases, specific factors scaled up into
broader principles. For example, notes on weather exhibited no pattern related to
outcomes, except in cases where students were clearly unprepared for it. Thus, rather
than tracking weather further across programs as a potential explanation for outcomes,
we tracked the extent to which students’ basic needs were met. The extent to which
students were actively engaged and the educator adequately managed class behavior
was subsumed into an overarching condition of managing students’ attention. With
the goal of identifying combinations of characteristics that best separated top-quartile
programs from bottom-quartile programs, we settled on eight broad characteristics,
or principles, to systematically investigate in subsequent readings of the qualitative
notes (Table 2).

We followed the general logic of Ragin’s (2009) qualitative comparative analysis,
which aims to identify the sets of causal conditions necessary and/or sufficient to create
a particular outcome, in our case being a member of the top-performing or
bottom-performing group of field trip programs within our sample. For each program,
we identified whether each hypothesized condition was clearly present to a high degree,
clearly not present, or only present to some moderate degree, resulting in a three-point
scale. In the case of ‘theme, the middle level indicated that the research team could

Table 2. Hypothesized causal conditions and their definitions.

Condition Definition
Basic needs Students’ basic physiological and safety needs are met.
Emotional support Positive communication and responsiveness by the educator. Positive

communication is defined as the extent to which the educator
communicates with care and respect, encourages participation, and
provides positive feedback. Responsiveness is defined as the extent to
which an educator responds to students’ immediate emotional or academic
requests, questions, or other cues to better meet student needs.

Schoolteacher or chaperone behavior was also considered, if it appeared to
impact the overall emotional climate of the experience.

Instructional clarity Expectations, instructions, and content are communicated in an age
appropriate way so that students clearly understand what is expected of
them and can fully participate in programmatic activities and/or
experiences.

Novelty The extent to which the place and/or the experience provide(s) a unique and/
or uncommon experience for the students.
Cohesiveness Rather than feeling like a collection of disparate activities, the components of

the program are clearly connected to each other through a logical
sequence, transitions, internal references, and/or connection to a central
topic or deeper theme.

Theme A clear theme or message was conveyed that provides the students with a
clear understanding of the purpose of the experience. The theme is the
central point/message the educator is trying to convey about the topic

(Ham 1992).
Note: This is one way to create ‘cohesiveness!
Attention management The extent to which the program holds students’ attention for the duration of
the program.
Autonomy The degree to which students appear to have the ability to make choices

about how they experience or participate in aspect(s) of the program.
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Table 3. Conditions of programs in the top and bottom quartiles of program outcomes scores.

Top quartile Bottom quartile

Condition Fully Partially No Fully Partially No
Basic needs met 100% 0% 0% 67% 24% 10%
High Medium Low High Medium Low

Emotional support 90% 10% 0% 19% 48% 33%
Instructional clarity 71% 29% 0% 38% 38% 24%
Novelty 100% 0% 0% 57% 33% 10%
Attention 67% 33% 0% 24% 38% 38%

maintenance

Cohesiveness 43% 57% 0% 0% 33% 67%
Clear Discernable Absent Clear Discernable Absent

Theme 33% 67% 0% 0% 24% 76%
Moderate Low None Moderate Low None

Autonomy 29% 29% 43% 14% 43% 43%

discern a likely theme from the field researchers’ notes, but the degree to which it was
clearly communicated to students was less certain. Each principal investigator coded
each program on their own. We then met to compare our results. We first noticed that
no observed program exhibited what we consider to be a high degree of autonomy,
so we adjusted that scale to moderate, low, or none (see Table 3). We spent approxi-
mately six hours over multiple meetings discussing all discrepancies within our scoring.
We then each re-coded the data, discussed a few minor discrepancies and reached
consensus. This resulted in a spreadsheet containing 336 cells (eight conditions across
42 programs — see Supplemental Materials).

Following the core team’s complete review, the four members of the field research
team were invited to review the preliminary findings to note any discrepancies
between the investigators’ interpretations of their notes and their own, and to provide
justifications for any recommended changes to the codes. Out of 336 codes, the field
research team’s review resulted in 13 total changes. In each case, the changes were
minor, moving from one category to the adjacent category - for example, from ‘low’
to ‘medium!

4, Results
4.1. Overall trends and propositions

The final valid sample included 1,214 surveys from 87 programs (see online
Supplemental Materials for details on data cleaning). Our analyses revealed some
clear trends separating the top- and bottom-performing programs (Table 3). All pro-
grams in the top quartile, across all sub-samples3, shared the following
characteristics:

The basic physical and safety needs of students were fully met.

Educators provided medium (n = 2) to high (n = 19) emotional support.
Educators provided medium (n = 6) to high (n = 15) instructional clarity.
The experience had high novelty.

Educators managed student attention, such that it never dropped below a
‘medium’ score.

6. The experience was at least moderately cohesive and thematic.

ukhwbn =
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Two additional programs met these basic criteria but were in the bottom quartile.
Each of these two cases had middle (less certain) scores for cohesiveness and theme.
No program that was clearly cohesive and thematic was in the bottom quartile. Four
other programs that were in the bottom quartile met criteria 1 through 5 above, but
not the sixth. Autonomy exhibited no clear pattern between the top and bottom
quartiles. Thus, the analysis resulted in the following propositions:

e Programs that meet all six of the criteria listed above (to a high degree) are
most likely to achieve more positive outcomes for participants.

e Programs lacking a clear theme/purpose or are not at least somewhat cohesive
are likely to achieve less positive outcomes.

e No combination of factors achieves perfect prediction, as the qualities and
circumstances of visiting student groups and other unmeasured contextual
factors will always be relevant as well.

We also examined differences in group size (observed subgroups) and length of
the programs to assess the need to control for these variables. The average group
size for top-quartile programs was 13.3 and 14.5 for the bottom-quartile programs.
Average program lengths were 240min for top-quartile programs and 215min for
bottom-quartile programs. Independent samples t-tests indicated no statistically sig-
nificant differences between the two quartiles (p>0.05).

4.2. Principles in action

We provide examples and discuss lessons learned regarding each of the key conditions
shared in Table 3 to develop principles for enhancing EE field trips in future practice.
The resulting principles are shared in Table 4, along with examples of practices to
achieve each.

4.2.1. Meeting basic needs

While students complained of being hot, cold, tired, hungry, or thirsty on multiple
programs, failing to meet basic needs went beyond mild discomforts. In one case,
for example, students arrived poorly prepared for cold weather, most wearing t-shirts
and shorts on a blustery 48°F day. The situation became particularly problematic
when they were made to sit still for a full hour outdoors. Students drew their knees
up into their t-shirts and began complaining within the first ten minutes. Toward the
end of the hour, students began getting up to hop in place, sometimes at the urging
of their chaperones to try to get warm. Without adequate gear, the students were
unable to focus on the program activities.

In another case, a shallow water ocean program, students felt unsafe. The educator
started the program by teaching students how to use dipnets and told them a story
about his own painful experience stepping on a man o’ war jellyfish. He provided no
guidance on how to spot these jellyfish or what to do if stung. Within five minutes
of entering the water, one student screamed and started crying. A man ‘o war jellyfish
had wrapped its tentacles around the boy’s leg. The educator, when made aware of
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Table 4. Key principles and example practices for enhancing student outcomes from single-day
school EE field trip programs.

Principle Example practices
Ensure that basic needs of - Work with visiting groups to ensure they know what is expected of them and
students are met what they might need to be comfortable on-site.

Address safety issues in a reassuring way.
« Establish a gear library for lending out gear.
Be attentive and responsive to student cues of discomfort.
Provide adequate «  Provide genuine positive feedback.
emotional support « Use identity-based language to convey to students who they can be while
on-site (explorers, scientists, friends).
Demonstrate care by checking in.
«Normalize failure, inquisitiveness, and risk-taking.
Be responsive to questions and non-verbal cues.
« Train educators on how to convey warmth and clear expectations.
Provide clear instructions « Have a plan for making expectations clear for students throughout the
experience.
Consider using pre-visit materials or visits to set clear expectations, provide basic
vocabulary, or equipment training.
Demonstrate and enable students to practice with new equipment.
« Ensure equipment is in consistent working order across individuals or groups.
« Articulate a clear purpose for each activity. Why are we doing this?
Make experiences novel «  Emphasize/use/immerse in novel aspects of the setting.
«  Consider novel ways of interacting or viewing elements of the environment.
Manage students’ attention - Don't stay still for too long.
« Avoid long fact-based lectures or sedentary presentations.
« Ensure some variety in activities/content.
Don't leave students waiting around with nothing to do. Plan activities for
unexpected down time.
« Ensure enough roles, particularly in group work, to keep all students occupied.
Provide a cohesive and «  Consider why the students are performing each activity and clearly communicate

thematic experience this to the students. If there is no clear ‘why, consider whether the activity

should be included at all.
Develop a holistic theme for a field trip that clearly articulates the purpose of
activities and ties them all together.
Use the underlying theme to provide connections and meaningful transitions
between all elements of the program.
Plan sequencing to demonstrate the theme.

«  Make sure all students could answer, ‘what was the point of this field trip?’

the incident, hardly looked concerned. He told a chaperone to walk the boy back to
the nature center to get help, with the tentacles still wrapped around the boy’s leg.
After a short pause, rather than addressing the incident with the group, the educator
simply went back to the business of using his dipnet to look for animals. The students
were clearly frightened. ‘Can we go back and sit down?'‘I'm scared!" ‘This doesn’t feel
safe! The educator didn't seem to notice and continued with his net. The visiting
school teacher interjected, ‘Can we have a quick reminder on how to spot the man
o’ war?’ she asked, clearly frustrated that he hadn’t already addressed this. The edu-
cator responded, ‘That's really unfortunate that happened. We shouldn’t have any
more trouble with that though. But in addition to man o' war, there are things that
can hurt us out here - that can stab through the mesh of our nets or sharp objects
on the bottom of the ocean to watch out for. As for the man o'war you should be
able to see them floating, he said dismissively. Many students stopped participating
in the activity and returned to the beach as the educator continued to use his dipnet
to find animals to show them. Students were afraid to continue to participate, as
their psychological need for safety was not met.
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Other educators spent time to set students at ease at the beginning of their
programs. For example, a number of instructors allayed students’ fears by ensuring
them they would be nearby if they saw anything that frightened them. Some talked
about what it might be like to see animals, including predators, during their day,
and assured students of their safety in various ways — sometimes anthropomorphiz-
ing the animals (It is probably more scared than you’), noting that the animal is
not interested in them but rather going about their usual activities, or providing
clear guidance on what to do. Others talked about their personal benign experiences
with dangers in nature. In one example, the educator made it a point to address
students’ fears about ticks. Early into the hike, the educator paused along the trail
to study a long piece of grass that hung over the dirt path. The students pointed
out an insect that sat on the tip of the grass blade. The educator plucked the grass
and held it up so the students could take a closer look. ‘This is a tick, she stated.
The kids gasped and took a step back. ‘Well, look, see it can’t jump onto my hand,
the educator held her arm close to the tick without touching it. ‘See how it's reach-
ing out with its little legs, trying to get me? Nah nah nah, she teased. ‘Look out
for the ticks on these grasses, and you're safe as long as you don't brush against
them, she told them. ‘Let’s send this one on its way, the educator threw the blade
of grass into the forest. ‘Whenever you see one today, feel free to carefully pluck
it and send it into the forest. We'll be helping the next hiking group that comes
behind us’ For the rest of the day, the students scrutinized the grasses as they
walked, cheering for one another whenever one of them spotted, plucked, and sent
a tick away from the trail.

Many educators also checked in regularly with students and offered support when
needed, like a bathroom break, water, gear, or even some friendly commiseration and
assurance that they’d be moving on soon. One organization had an organized check
out system for warm weather gear in what they referred to as a ‘gear library. At the
beginning of students’ visit to the site, they were led in small groups to gather what
they would need to be comfortable for the day while other groups used the bath-
rooms or received their introductory orientation to the site.

4.2.2. Emotional support

Emotional support refers to specific behaviors that educators can use to ensure that
students feel welcome, respected, and emotionally safe to participate and learn (Pianta,
La Paro, and Hamre 2008; O'Hare et al. 2020). These can include instances of
‘affinity-seeking, or demonstrations of positive forms of likeability, such as smiling,
frequent eye contact, active listening, lending a hand, or leaning forward (Bell and
Daly 1984; O'Hare et al. 2020; Pianta and Hamre 2009; Stern and Powell 2013); positive
communication, when the educator encourages participation, praises students for
their efforts, or checks in on their wellbeing (O'Hare et al. 2020; Pianta and Hamre
2009); and responsiveness, which involves acknowledging and positively reacting to
students’ needs, requests, questions, and non-verbal cues (Jacobson 1999; O'Hare
et al. 2020; Stern and Powell 2013). Taken together, these elements can create a warm
and supportive environment that can enhance student experiences and learning
(Furrer and Skinner 2003; Merritt et al. 2012).
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Examples of emotional support from our observations included simple positive
communications, like high-fives, ‘nice job, everyone, and referring to students as
‘friends. In some cases, we witnessed special attention to creating a positive climate
upon arrival to the field trip site. For example, at one site, the instructors invited the
students to share what it was they were most excited to see and learn about during
their visit. They then indicated to the students that they would do their best to meet
all of those desires by working together. Emotional support also sometimes involved
reassuring students that trial and error is an appropriate part of exploring and learn-
ing, rather than focusing on the ‘correct’ answer. Sometimes, this involved using
identity-based language to set appropriate expectations, such as ‘today, we are going
to be scientists, followed by a discussion of what that means. Acknowledging that
science and exploration often (and sometimes necessarily) involve failure can lower
students’ vulnerability associated with risk-taking.

Emotionally supportive behaviors also included being responsive to the needs of
students by paying attention to both verbal and non-verbal cues. This does not nec-
essarily mean that educators knew the answers to all students’ questions. Rather,
emotional support could involve responding in a meaningful way that acknowledged
the students’ concern or curiosity. For example, ‘That’s a great question. What do you
think? Let’s look that up together when we get back to the nature center’ Responding
to non-verbal cues could include checking in on students who seem sad or frustrated
in a kind and caring way, or shifting activities when students’ behavior shifts.

These types of approaches yielded more positive outcomes than neutral behaviors,
such as going through the motions of teaching without generating meaningful con-
nection with individual students. We also witnessed distinctly negative behaviors in
this respect. We witnessed an educator saying allowed ‘I hate kids, others scrolling
their phones during lessons, and others taking heavy-handed or threatening approaches
toward students or even belittling those having trouble following directions or who
didn't know the right answer. Sometimes, these negative behaviors happened right
up front on a field trip. Other times, they emerged as the field trip went on, often
when activity instructions were unclear. Student behavioral issues were more common
when students did not clearly know what was expected of them, sometimes spurring
negative responses from educators.

4.2.3. Instructional clarity
Instructional clarity enables students to know and understand what is expected of them
and how they can fully participate in an activity. It can also enable students to better
understand the purpose of their activities (see also 4.2.6, below). According to past
research (e.g. Lee, Stern, and Powell 2020; Powell, Stern, and Frensley 2023), as well as
this study, both clear on-site instruction and pre-trip preparation activities can support
instructional clarity and enhance student outcomes. Some programs sent advanced
materials to the classroom or even visited, either virtually or in-person, to clarify stu-
dents’ expectations, cover relevant vocabulary, or introduce specific techniques.

Many programs used specialized instruments, such as compasses, microscopes,
dipnets, dichotomous keys, water quality testing instruments, and other tools. Students’
use of these tools and their overall learning experience often hinged on the quality
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of instructions provided by the educator. Strategies that appeared to work particularly
well on-site included step-by-step demonstrations, practice before use, and clearly
articulating the purpose of the activity. For example, when asking students to use a
microscope, one educator first asked them to pick up the glass slide and hold it in
the air, followed by taking the eye dropper and sucking up some water from the
beakers. After checking that each student had done this correctly, he then explained
and demonstrated how they should put a single drop of water on the glass slide,
and then cover it with the plastic coverslip. After once again checking that each
student had completed these steps, he continued the instructions on how to focus
the microscope and what they should be seeing. He then walked around and helped
students who were struggling to focus their microscope. This allowed each student
to successfully complete the activity while also building their competence and
self-efficacy.

The value of practice was clearly demonstrated by comparing two similarly-designed
programs at the same site. In one, the educator first demonstrated how to properly
use the dip net on land and had the students mimic her actions. She then led them
to the water and had them practice again, providing helpful tips to students who
needed further instruction. During the activity, students caught an abundance of sea
creatures and were heard making comments like ‘I am getting good at this!" and
excitedly yelling, ‘Look what | caught! In contrast, the other program’s educator only
gave brief verbal instructions on how to use the nets. This led to a lack of success
using the nets, which then led to a lack of engagement, an increase in off-task
behavior, and less positive outcomes scores.

The articulation of a clear purpose can also contribute to instructional clarity. For
example, during one program, the students were tasked with conducting a pH test.
Without much introduction to the activity or its purpose, the educator told the students
‘the closer you get to the middle the better, always aim for 7! Without any further
context, students were confused and were soon off-task once they had recorded their
results. A similar result was observed when a water color change resulted from a dis-
solved oxygen test, but the educator provided no explanation of its meaning. In contrast,
a similar program had students complete pH, dissolved oxygen, and salinity tests. To
introduce the activities, the educator explained that rather than thinking about the
results of these tests as good or bad, they should think about who (or which species)
the water is good for. Each station had simplified instructions on a laminated sheet
with pictures and diagrams that students were able to easily follow. At the conclusion
of the activity, the educator walked students though a list of aquatic species and the
water quality measures necessary for their presence. These students were better able
to stay on task and drew meaningful conclusions from their measurements.

Purposeful preparation, or lack thereof, can also play a large role in instructional
clarity. In one program, for example, the testing kits and their accompanying instruc-
tions were not consistent across groups. Some were missing critical components. The
educator had to scurry from group-to-group to assess the situation and address
different issues in each. Due to the time this took, the educator pivoted to conducting
the dissolved oxygen test herself. In her flustered state, she failed to discuss the
meaning of the test. In cases with nicely prepared kits and instructions, students were
better able to stay on task.
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4.2.4. Novelty

Novelty occurs when an experience feels new, unique, or unfamiliar (Jenkins 1969;
Pearson 1970; Garst, Williams, and Roggenbuck 2009). Research suggests that novel
experiences can inspire curiosity, learning, appreciation for new perspectives, and
collaborative and collective action (Dale et al. 2020; DeWitt and Storksdieck 2008;
Keltner et al. 2014; Garst, Browne, and Bialeschki 2011; Orion and Hofstein 1994).
Simply being outside and doing hands-on activities does not necessarily make an
experience feel novel to its participants. Rather, environmental educators can take
advantage of what is unique and special about the field trip location. What perspec-
tive, point of view, resource, animal, or process can be highlighted and engaged with?
Is there an immersive or unique way to interact with this environment? Is there a
unique way to introduce content?

We all too often observed programs that felt like classroom science that simply
happened to take place somewhere else. While there is nothing inherently wrong
with a classroom approach to learning science, like looking through microscopes or
filling out datasheets, programs that focused on novel aspects of their setting or
created novel ways of interacting with their setting or subject matter tended to yield
more positive outcomes. For example, one could conduct simple soil testing in the
schoolyard. Why travel all the way to a national park to do the same? In some set-
tings, students’ excitement about new scenery was quickly dashed when the educators
instead shifted their focus to something more mundane without connecting that
content to the unique aspects of the place. For example, if students arrive on a
mountaintop with a glorious view, immediately moving them indoors or to a place
in the forest to look at leaf litter can deflate student excitement and engagement.

In other cases, educators emphasized what was special about their locations, in
terms of habitat, ecosystem services, upstream and downstream effects, biological
diversity, relationships between elevation and plant species, or other themes. Some
programs enhanced novelty through immersion in familiar habitats, such as wading
knee deep in a cypress swamp or implementing a slow-paced solo sensory walk on
a short trail through a forest where students would encounter prompts to engage
with different components of the ecosystem. Sometimes, programs took place in
mundane locations. These could also be made novel to the students through the
nature of the experience. Can students take off their shoes and feel the texture of
the grass under their feet, find each other’s tracks, get down on all fours and observe
how ants carry materials across the sidewalk? Field trip sites commonly have novel
components. Emphasizing novel experiences and calling attention to these compo-
nents can enhance outcomes. In cases of extremely high novelty, attention to ensuring
feelings of safety might help to attenuate distractions or fears (see 4.2.1).

4.2.5. Maintenance of student attention

Students’ attention during programs waned for a number of reasons, most commonly
due to a lack of engaging activities, a lack of variety in program structure, poor
planning, or logistical problems. Some programs we observed involved long lecture
periods. Those stretching beyond 20 minutes tended to erode student attention,
especially those that were indoors and used PowerPoint slides. When students are
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on a field trip, these conditions may conflict with their expectations of a more active
and engaging experience.

Even in cases with highly engaging activities, attention can wane if the program
feels too repetitive. For example, one program brought students on a nature hike
and used an engaging technique known as claim, evidence, reasoning (CER). Students
made observations and identified plants using evidence to support their claim and
reasoning to back it up as they hiked through the forest. During the first half of the
2.5-hour program, students were engaged, asking good questions, and staying on-task.
After a quick break for lunch, the program continued with the same exact approach
for the rest of the day. As the program went on, most students lost interest, leading
to off-task behavior and class management issues for the educator.

Many programs involved group work. In some cases, there were not enough roles
during an activity for each member of the group to participate. In other cases, some
groups finished well ahead of others and were asked to wait patiently until everyone
was finished. In both cases, this led to off-task behavior and a decline in student
engagement. We witnessed similar outcomes during games in which students who
were ‘out’ were not given a task to keep them busy. In another case, poorly planned
logistics led to attention problems. During this program, the students split into three
groups to collect soil data at three different sites, requiring a bus to carry students
back and forth. The bus inevitably got off schedule leading to students waiting up
to 10 min for the bus to arrive after finishing data collection at their current site. Less
positive outcomes were witnessed in each of these situations.

The maintenance of student attention benefits from good planning (ensuring variety
and avoiding students waiting around with nothing to do) and responsiveness of
educators in the moment. For example, in one program, when one group was waiting
for another, the educator decided to engage her group of students in a scavenger
hunt activity - seeking out the most interesting rocks they could find during a
geology-related program and then making hypotheses about their form.

4.2.6. Cohesiveness and themes
As emphasized by the reasonable person model (Kaplan and Kaplan 2009), students
benefit from understanding the purpose underlying their activities. Otherwise, their
field trip experiences may seem like a series of disjointed events devoid of any
coherent meaning. For example, many programs we observed involved rotating
through stations. In one program, after a basic introduction to the site and its history,
students rotated through a series of four different games, one focused on deer,
another on camouflage, and two others on team-building and collaboration. In another
program, a brief safety talk was followed by three stations: (1) how to survive in this
ecosystem if stranded; (2) a series of hands-on team-building exercises; and (3) iden-
tifying aquatic organisms from a nearby lake using microscopes. Educators failed to
provide meaningful connections between the content at each station or any mean-
ingful conclusion as to what the students were supposed to get out of the overall
experience.

In other cases, activities were woven together with a coherent theme introduced
at the beginning of the field trip, reinforced within each activity and/or in transitions
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between them, and summarized at the end of the visit. For example, in one program
focused on a large wetland system, students were introduced to the concepts of food
webs and the importance of water to this ecosystem. Throughout the experience, the
educator used short interpretive stops, an active animal-spotting experience, a sensory
walk, and two planned water-based activities to demonstrate key concepts about
plant and animal adaptations, food webs, and ecosystem interactions (e.g. alligators
making habitat for other animals and changing water flow; humans changing the
flow and quality of water). During each stop along the trail and each planned activity,
the educator reinforced the central theme that all parts of the ecosystem rely on
water and that the organisms here, and we (the people living nearby) can have a
strong influence the health of this place, and therefore, our own health. The connec-
tions were not always explicitly stated, but sometimes revealed through question-and-an-
swer, through an example (e.g. an activity using sponges and water collected from
the wetland to demonstrate how water quality can change), or a story (e.g. the history
of changes in water flow and quality based on nearby dams or other forms of devel-
opment). In each case, students could clearly understand the ‘so what?’ of the infor-
mation shared or the activity. The conclusion used questions that brought students
to share the central theme aloud in their own words.

The most successful programs provided a clear ‘so what?’ or central purpose. They
connected all pieces of the experience to that central purpose or theme through
intentional sequencing, meaningful transitions that linked together different pieces
of the day (e.g. ‘Now that we've just examined what’s in the water here, think about
what you might find as you make observations up the hill at your next station.), and
a solid introduction and conclusion. One program was structured as a complete
investigation, beginning with observation and progressing through the development
of a research question (about the health of a freshwater ecosystem), hypotheses, data
collection, analysis, and conclusions (based on the presence of specific macroinver-
tebrates). In each case, programs could easily satisfy curricular requirements while
also providing a more holistic experience and take-home message.

When students go home after a field trip, most could probably answer the ques-
tion, ‘What did you do on your field trip?’ Using thematic communication to build a
more cohesive experience enables them to answer a deeper question, ‘What was the
point of the field trip?’ With this in mind, the non-cohesive programs described in
the first paragraph of this section might have been able to tie their programming
together with a theme like, ‘A healthy community requires healthy interactions between
its parts, to link the otherwise seemingly disparate activities and give them a clearer
and more holistic purpose.

5. Discussion and conclusions

This mixed method study combined qualitative analysis of observations with quanti-
tative outcomes measures of single-day EE school field trip programs for adolescent
youth in the USA to identify six key principles that appeared to enhance student
outcomes on those programs. We have provided examples from our field observations
and summarize the key principles and example practices in Table 4. We posit that
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there are many more ways that educators can embody these principles than those
we observed in this study. We thus encourage educators to use their creativity and
imagination in their pursuit, rather than trying to follow rigid practices that may or
may not fit their contexts and audiences.

Each principle is attainable and trainable. Our fieldwork reveals, however, that we
should not assume that all educators already know how to achieve them. In some
cases, the same program run by different educators had varying scores for each
principle and meaningfully different outcome scores. This suggests that only so much
can be accomplished through program design. Training is critical to applying the
principles. We witnessed many instances of negative class climate, with no attempts
at emotional support; of poor instructional clarity; of failing to capitalize on the novel
aspects of a place or a resource; and of severe attention depletion of students. We
also saw many instances of field trips that felt like a series of disconnected activities
without a clear purpose, in which students would be hard-pressed to understand
why they were required to go on the field trip or what they were supposed to get
out of it. We even witnessed instances where students were too cold or felt too
unsafe to fully participate. We also, however, witnessed extremely positive instances
of each principle in action. Our hope is that highlighting these principles can help
program providers to reconsider the design of their programs as well as their staff
trainings and will spur creative conversations among all parties involved in developing
and delivering high quality experiences for students.

5.1. Limitations and future research

This study comes with some important caveats. First, no combination of principles
provided perfect predictions. Student groups arrive with diverse skills, backgrounds,
class climates, and pre-conceived notions. They can also arrive under varying circum-
stances (e.g. a chaotic bus ride or one with discipline issues). Even the most brilliantly
designed program may not always achieve the best outcomes for students. Moreover,
other principles, not identified in our study, may also contribute to high quality
experiences. For example, other studies have found practices such as making content
relevant to students’ lives (Stern, Powell, and Hill 2014), asking questions that encour-
age critical thinking (Powell, Stern, and Frensley 2023), immersing in natural settings
(Dale et al. 2020; Kiewra et al. 2023), storytelling (Alon and Tal 2015), and focusing
on environmental issues (Ballantyne, Fien, and Packer 2001) to enhance student
outcomes.

To take an even broader perspective, field trips are inevitably embedded within
classroom experiences that come before and after the visit (Lee, Stern, and Powell
2020; Rudmann 1994; Stern and Powell 2020). This study did not account for expe-
riences beyond the site visit, yielding only a comparative assessment of on-site con-
ditions. Future research could expand on our comparative approach to study the
influences of pre-visit preparation and post-visit follow-up. One might expect pre-visit
preparation in particular to interact meaningfully with how students experience nov-
elty on-site (Lee, Stern, and Powell 2020; DeWitt and Storksdieck 2008). Furthermore,
looking beyond the site visit might yield greater insights not only into students’
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preparation, but also into pedagogical approaches that might typically extend beyond
the field trip, including issue-based learning, investigation-focused approaches, reflec-
tion, and other techniques that might complete the experiential learning cycle (Kolb
2015; Stern and Powell 2020).

Our methods may have also constrained our findings. We focused on a small subset
of potential outcomes of EE field trips. Future studies might consider different sets
of outcomes and different methods for measuring them, ranging from open-ended
responses to survey questions to focus groups to visiting school teachers’ assessments.
Regarding data collection, our qualitative analysis passed through two sets of research-
ers — the field researchers and the principal investigators. Thus, the findings are
inevitably colored by our own interpretations and potential biases. Our observations
and coding processes were strongly grounded in prior research and theory. A different
team might have keyed in on different programmatic elements, however.

Finally, the principles we have identified may or may not apply directly to other
forms of environmental education beyond single-day field trips. For example, studies
of residential (multi-day) programs have highlighted the importance of student auton-
omy (freedom and decision-making; Frensley et al. 2022). This characteristic did not
emerge as a key distinguisher of the top vs. bottom-performing programs in the
single-day field trips we observed, possibly due to their shorter duration and different
expectations associated with each experience. We encourage researchers to continue
to explore these ideas in a wider array of contexts to continue to build knowledge
at the level of principles, while leaving adequate space for educators to flex their
creativity to enhance student experiences.

Notes

1. The original sample contained no other ethnic/racial majorities.

2. We determined group majorities through conversations with their school teachers.

3. Results from individual subsamples (Latinx majority, 5-6™ grade; Non-Latinx majority, 5-6™
grade; and Non-Latinx majority 7-8™ grade) are shared in the Supplemental Materials.
The results show no meaningful variance across subsamples.
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