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Simple Summary

Intertidal beaches support a wide range of life that plays a vital role in maintaining healthy
coastal ecosystems. Yet, many visitors move through these spaces without fully recogniz-
ing how easily they can be damaged. This study examines whether conversations with
empathy-trained beach naturalists (ETBN) shape how visitors understand and relate to
intertidal marine life. It also considers whether these interactions are associated with
differences in how people anticipate behaving during future beach visits. Survey results
show that visitors who spoke with an ETBN reported stronger emotional connection and
a clearer understanding of intertidal organisms as living beings. They were also more
likely to describe specific intended changes in future behavior, such as watching where
they step and avoiding disturbances to animals and habitats. Taken together, these find-
ings suggest that ETBN education is associated with deeper public engagement and more
conservation-oriented behavioral intentions in shoreline environments.

Abstract

This study examines whether interactions with trained interpreters using empathy-focused
messaging through the Seattle Aquarium Beach Naturalist Program are associated with
higher levels of empathy toward marine life. Empathy-focused messaging included
perspective-taking, relational and anthropomorphic framing, individualization, and nar-
rative storytelling designed to encourage visitors to consider the experiences of intertidal
organisms. The study specifically emphasized less charismatic intertidal animals that
are less likely to elicit immediate affective engagement, including organisms without
readily discernable faces or eyes. Drawing on three summers of survey data (2023–2025)
(n = 263) from beaches in the Pacific Northwest of the US, we assess affective and cogni-
tive empathy among individuals who did and did not interact with a naturalist during a
low-tide event. Respondents completed surveys with Likert and open-ended questions
about empathy, what they learned, and how the experience might influence future be-
havior. Results indicate that encounters with trained interpreters using empathy-focused
messaging are associated with increased empathy toward intertidal marine life. Qualita-
tive analysis of open-ended questions further shows that interactions are correlated with
heightened awareness, stewardship and protection, animal-centered perspective shifts, and
learning and knowledge sharing regarding shoreline ecosystems. These findings suggest
that beach naturalist programming with empathy-focused messaging could strengthen
both emotional and cognitive engagement with intertidal organisms while fostering more
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conservation-oriented behavior intentions. These results are relevant to scholars of en-
vironmental education and human–animal studies, as well as aquariums, parks depart-
ments, conservation organizations, and community-based educators seeking to promote
more informed, empathetic, and protective engagement among residents and visitors in
coastal environments.

Keywords: naturalist; beach naturalist; empathy for animals; marine education; informal
science education; interpretive programs; conservation education; interpretation; outreach
programs; environmental education

1. Introduction
Biodiversity is central to the functioning of intertidal ecosystems, as diverse assem-

blages of species sustain ecological processes such as nutrient cycling, primary production,
and habitat formation while enhancing resilience to environmental variability [1]. In turn,
these biologically rich systems contribute to shoreline stability, support fisheries and other
ecosystem services, and play a critical role in sustaining both human and nonhuman
communities [2,3]. However, human activities are disrupting shoreline ecosystems at
unprecedented rates through development, harvesting, pollution, and recreation [4,5].
Yet, public understanding of ocean systems, biodiversity, and the importance of shoreline
ecosystems remains limited [6]. Each year billions of people visit beaches around the world.
In the US alone, about 3.4 billion people visit beaches annually [7]. Without proper un-
derstanding about intertidal ecosystems, beach visitors may unintentionally contribute to
ecological decline. Beach naturalist programs represent one approach to public education,
informing audiences about ways individuals can contribute to the protection of intertidal
ecosystems. The conservation challenge is therefore not simply whether visitors possess
ecological information, but whether brief encounters in these heavily used spaces can
encourage them to perceive intertidal organisms as living beings worthy of attention and
protection. This challenge may be particularly pronounced for less charismatic intertidal
animals that lack the facial features, expressive behaviors, or other characteristics that often
facilitate human emotional connection with wildlife.

Naturalist programs emerged in the late nineteenth and early twentieth centuries
alongside the expansion of national parks, where early “nature guides” began translating
ecological knowledge for public audiences. As these efforts became formalized within con-
servation and park management, they laid the groundwork for later place-based initiatives,
including beach naturalist programs, that similarly aim to educate visitors and reduce
human impacts on sensitive intertidal ecosystems [8]. Such interventions often developed
through partnerships among marine scientists, conservation organizations, and public
agencies [9]. These programs reflect a broader shift toward interdisciplinary informal envi-
ronmental education and stewardship, grounded in the recognition that public awareness
and behavior are critical to reducing human disturbance in sensitive ecosystems [10].

Beaches, as publicly accessible and frequently visited natural environments, represent
important sites for informal, free-choice learning, where direct encounters can facilitate
environmental understanding [11]. As such, beach naturalist and related coastal environ-
mental education programs have expanded globally as localized strategies to address the
growing pressures of tourism, recreation, and resource use on shoreline ecosystems have
also increased. These initiatives are based on the premise that knowledge can shift attitudes,
and foster pro-environmental behavioral intentions, particularly when participants engage
directly with local species and habitats [12,13]. Education-based beach programming may
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cultivate a sense of responsibility and long-term stewardship, even if such interventions
represent only modest counterweights to broader patterns of coastal overuse and eco-
logical degradation [14,15]. In this sense, beach naturalist programs operate not only as
educational encounters, encouraging participants to see shoreline organisms as ecologi-
cally significant, but also as subtle interventions aimed at reshaping everyday practices,
with the hope that curiosity and care translate into more sustainable interactions with
coastal environments.

Although research has demonstrated that environmental interpretation and free-choice
learning can shape environmental knowledge, attitudes, and conservation-oriented inten-
tions [10,12,13], less is known about the role of explicitly empathy-oriented interpretation
within brief, informal encounters in outdoor coastal settings. Existing research further sug-
gests that empathy toward animals can contribute to conservation attitudes and behavioral
intentions [16–18], yet this work has given comparatively less attention to organisms that
may be difficult for people to anthropomorphize or relate to emotionally. Intertidal envi-
ronments provide an especially useful setting in which to examine this question because
visitors encounter numerous animals that lack readily recognized faces, eyes, or behav-
iors commonly associated with charismatic wildlife [19]. Examining empathy-oriented
interpretation in this context therefore provides an opportunity to extend research on
environmental education beyond knowledge acquisition to consider how interpretive en-
counters are associated with affective and cognitive relationships with less charismatic
nonhuman life.

Although naturalist programs are often perceived as primarily information-focused,
interpretation has long emphasized relevance, meaning-making, and emotional connec-
tion for audiences. Contemporary initiatives extend this tradition by more intentionally
foregrounding affective and perspective-taking strategies in their program design [20–23].
The Seattle Aquarium, for example, has developed programming that not only conveys
natural history knowledge, but also invites participants to consider the experiences of
intertidal organisms as a way of fostering empathetic concern. A growing body of research
suggest that empathy toward animals can play an important role in shaping conservation
attitudes and behavior [16–18]. Building on this work, the present study examines whether
empathy-oriented communication from beach naturalists enhances empathy for intertidal
life and whether engagement with a naturalist is correlated with increased willingness to
adopt shoreline protective behaviors.

2. Background
2.1. Historical Foundations of Naturalist Programming

Beach naturalist programs are rooted in a long tradition of natural history and
community-based environmental learning. In environmental education vernacular, natu-
ralists are typically understood as individuals who support the conservation of wildlife
and facilitate public learning about animals, plants, habitats, and ecological systems [24,25].
Although the term ’naturalist’ emerged from European scientific traditions in the 17th
century, practices of observing, understanding and passing on knowledge of local envi-
ronments predates this context, particularly within Indigenous knowledge systems [26].
Historically, naturalists were proficient in observing and documenting ecological systems,
often developing deep, place-based expertise through journaling, specimen collection, and
long-term engagement with specific habitats [24]. These early practices, frequently carried
out by amateur and local enthusiasts, laid the groundwork for contemporary naturalists
programming by emphasizing close observation, experiential learning, and community
involvement. The expansion of formalized environmental education programs in the late
twentieth century was closely tied to broader political and cultural shifts, including the
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rise of the modern environmental movement and key developments such as the Marine
Protection, Research, and Sanctuary Act of 1972 (MPRSA) in the US, also known as the
Ocean Dumping Act, which is a federal law regulating the intentional dumping of materials
into ocean waters [27,28]. This legislation not only increased funding and protection for
marine ecosystems but also helped institutionalize opportunities for public engagement
with coastal environments. As marine protected areas expanded and public interest in
conservation grew, naturalist-led programs, particularly in coastal and intertidal zones,
became increasingly visible mechanisms for translating scientific knowledge to the public.

2.2. Contemporary Beach Naturalist Programming and Research on Interpretive Programming

Contemporary beach naturalist programs build on the naturalist legacy by combining
ecological interpretation with public engagement in dynamic shoreline environments.
In this context, interpretation refers to communication that helps visitors understand
the ecological significance of the organisms and habitats they encounter and connect
that understanding to their own experiences and actions. Beach naturalists focus on
marine wildlife and intertidal ecology, introducing visitors to local species, their habitats,
and responsible ways of interacting with them. Learning often occurs through informal
encounters, including guided low-tide exploration, in which dialogue, modeled practices,
and shared observation help make shoreline ecology understandable and meaningful to
visitors. Although research focused specifically on beach naturalist programs is limited,
broader research on environmental interpretation provides insight into their potential
impact. Interpretive approaches that are interactive, place-based, and responsive to visitors’
interests have been shown to support both engagement and conservation [29].

Together, this literature suggests that interpretive outcomes depend not only on what
information is communicated, but also on how interpreters frame that information and es-
tablish relational connections between visitors, places, and nonhuman life. This distinction
is particularly important for the present study because empathy-oriented interpretation
deliberately extends beyond information transmission by encouraging visitors to consider
the experiences and perspectives of other animals, many of which have no discernable rela-
tional characteristics like faces. More specifically, environmental education has been shown
to promote pro-environmental or “green” behaviors, including conservation-oriented
decision-making [30], especially when the interpretative framework draws on local con-
texts and encourages community participation [10,31]. Across the literature, the role of the
naturalist is key. Naturalists function not just as sources of knowledge but also as facilita-
tors of social and emotional learning. Their ability to build rapport, convey enthusiasm
and adapt to diverse audiences plays a critical role in shaping participant experience [32].
Studies of interpretive professionals highlight that personal connection, storytelling, and
approachable communication styles can significantly increase visitor receptivity and reten-
tion of information [33]. Specifically, beach naturalists often emphasize not only ecological
knowledge, but also respectful and meaningful interactions with marine organisms and
their habitats, an approach that aligns with broader calls for more relational and experien-
tial forms of environmental education [10,22]. This is where the use of anthropomorphism
and empathy messaging comes in.

2.3. Anthropomorphism in Interpretive Programming

Naturalists and scientists have historically approached anthropomorphism with cau-
tion [34,35]. Early Western scientific traditions, particularly those influenced by behaviorism
and comparative psychology, discourage attributing human-like emotions or intentions to
animals, emphasizing instead parsimonious, mechanistic explanations of behavior [36,37].
This skepticism toward anthropomorphism was further reinforced by concerns that project-
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ing human traits onto animals could obscure species-specific behaviors and lead to inaccu-
rate interpretations [35]. As a result, many environmental education practices prioritize
factual, descriptive accounts of animal life over affective or relational modes of engage-
ment. However, this avoidance also limits opportunities to foster emotional connections
between humans and nonhuman animals, connections that are increasingly recognized as
central to conservation outcomes. Recent research suggests that carefully applied, critical
or strategic anthropomorphism can enhance empathy toward animals by making their
experience more relatable, thereby strengthening concern for their wellbeing and habi-
tats [18,38–40]. These insights echo longstanding Indigenous perspectives encouraging
an understanding of human–animal relationships as relational and reciprocal, rather than
strictly mechanistic [41,42] Within environmental education and interpretive contexts, in-
cluding naturalist-led programs, this shift reflects a growing recognition that knowledge
alone is insufficient to motivate pro-environmental behavior, and that engagement, particu-
larly empathy activating engagement, plays a role in shaping conservation attitudes and
actions [41–43]. In practice, this can be seen in the ways interpretive programs, including
documentaries and guided experiences, sometimes employ narrative or anthropomorphic
elements to encourage audiences to identify with individual animals and their struggles.
Although the empirical literature on anthropomorphizing marine species remains limited,
emerging research suggests that such strategies may play a role in shaping conservation-
relevant attitudes and behaviors [44].

Importantly, anthropomorphism and empathy are related but conceptually distinct.
Anthropomorphic framing attributes or interprets characteristics of nonhuman organ-
isms through human-relevant terms, whereas empathy involves affective or cognitive
engagement with another being’s experience. Anthropomorphic framing may provide one
pathway to empathy by making unfamiliar organisms more relatable, but empathy can also
emerge through cognitive perspective-taking, ecological knowledge, direct observation,
and recognition of another organism’s needs or capacities. Accordingly, the present study
does not treat anthropomorphism as a prerequisite for empathy; rather, we consider anthro-
pomorphic and relational framing as components within a broader set of empathy-oriented
interpretive practices.

2.4. Empathy-Based Beach Naturalist Programs

Extending the discussion of the use of anthropomorphism in interpretive program-
ming, the use of empathy-based messaging to foster connections with, and stewardship of,
marine environments represent an increasingly important development in environmental
education and interpretation. Earlier work in this area largely focused on how environmen-
tal education programs shaped participants’ awareness, attitudes, and understanding of
environmental issues [45]. While previous work has demonstrated value, scholars have
increasingly argued that knowledge alone is often insufficient to produce meaningful
behavioral change. Instead, affective dimensions, particularly empathy, are now better
understood as critical components in cultivating pro-environmental engagement [30,46].
Chawla [47] for example, highlights the importance of early emotional connections with
nature, suggesting that experiences which evoke care and concern for nonhuman life can
play a formative role in shaping long-term environmental values and behaviors. In this
study, we distinguish between affective and cognitive dimensions of empathy. Affective
empathy refers to emotional responsiveness toward another being, including concern for or
emotional engagement with that being’s perceived experience. Cognitive empathy refers
to perspective-taking and the capacity to recognize or consider another being’s experiences,
capacities, or relationship to its environment [48]. Although analytically distinct, these
dimensions can operate together: emotional concern may encourage perspective-taking,
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while greater understanding of another organism’s capacities may make affective engage-
ment more likely. This distinction is particularly relevant for non-charismatic intertidal
animals, for which familiar visual cues associated with emotion or agency may be limited.

Within this evolving framework, beach naturalist programs are well positioned to
incorporate empathy-based approaches into their interpretive practices. Research suggests
that fostering empathy toward nonhuman species can increase individuals’ willingness to
engage in conservation behavior and support protective policies [38,39]. Similarly, studies
in environmental psychology have found that emotional engagement with nature, whether
through direct experience or mediated encounters, can strengthen both personal connection
and a sense of responsibility toward environmental stewardship [49].

At the same time, the effect of empathy-based programming is not uniform across
populations. Social and cultural contexts, including socioeconomic status, geographic
location, and culturally mediated understandings of nature, can significantly influence how
individuals perceive and relate to marine life [50]. These factors underscore the importance
of attending to participant diversity when evaluating the outcomes of environmental edu-
cation initiatives. Moreover, while empathy is often a critical precursor to compassionate or
pro-environmental action, it does not automatically translate into behavior [51]. Empathy
operates as part of a broader constellation of cognitive, social, a structural influences that
shape environmental decisions-making. Nevertheless, a growing body of work suggests
that cultivating empathy remains a promising pathway for strengthening conservation
engagement, particularly when combined with opportunities for action and continued
learning [30,52]. Despite this potential, relatively little research has examined how empathy
can be intentionally fostered within informal learning environments such as aquariums
and beach naturalist programs. Expanding this line of inquiry is therefore essential for
understanding how affective and cognitive engagement can complement traditional educa-
tional approaches and potentially contribute to more effective, inclusive, and sustainable
coastal conservation efforts.

2.5. Empathy-Based Beach Naturalist Program Location and Training Characteristics

Washington State in the US maintains some of the longest running traditions of beach
naturalist initiatives extending from the far north to the southern shores involving aquari-
ums, universities, cities, clubs, non-profit organizations, citizen scientists, and community
members. Our project site selection is a program operated by the Seattle Aquarium in
Washington State in the US, which is run across beaches along the Puget Sound. This
program is particularly interesting because of its scope of outreach, enduring legacy, and
empathy interpretive focus.

Roughly 4.2 million people live along the Puget Sound in the US [53]. This is a complex
estuarine system in the Pacific Northwest of the US, characterized by interconnected marine
basins, inlets, and channels where freshwater from rivers mixes with saline waters from the
Pacific Ocean, supporting diverse ecological communities and extensive human use. This
makes this the ideal location to assess the nuances of various programs. The Puget Sound
is similar to a class of estuarine systems known as fjord-type or glacially carved estuaries,
which are found in several regions of the world including in Norway (Norwegian Fjords),
Chile (Patagonian Fjords), Canada (Coastal Fjords of British Columbia), and New Zealand
(Fiordland) among others, making the focus and findings of this work applicable to an
array of locations.

Within the Puget Sound region, the Seattle Aquarium Beach Naturalist Program
consists of staff members and volunteers that provide demonstrative education on beach
ecology during low-tide days to visitors at a variety of beaches in King County [54].
The program connects beaches spanning roughly 25 miles of linear shoreline along the
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Puget Sound from southern Des Moines Beach Park to Richmond Beach Saltwater Park
in the north. The stretch encompasses the entire waterfront of the large urban city of
Seattle, Washington, US and neighboring municipalities in King County. The audience
of the program is primarily King County residents which encompass 39 cities, roughly
2.34 million people or nearly 30 percent of the entire population of Washington State,
US [55]. The program is also frequented by out-of-town and out-of-state visitors. Each
year the Seattle Aquarium Beach Naturalist Program engages several thousands of people,
although actual numbers are unknown.

The Seattle Aquarium Beach Naturalist Program is unique in that the organization
positions the program as a central component of its broader “fostering empathy for wildlife
strategic initiative.” As such, staff emphasize empathy-based interpretive practices into
the training of beach naturalists (known in the remaining text as empathy-trained beach
naturalists or ETBNs). Training materials incorporate structured “empathy best practices”
including guidance documents, interpretive signage, and interactive activities designed
to help naturalists encourage visitors to consider the lived experiences of intertidal or-
ganisms [56]. ETBNs are trained to use relational and perspective-taking language, such
as describing habitats as an animal’s home or inviting visitors to imagine environmental
disturbances from the organism’s point of view, while modeling low-impact behaviors
like gentle touch and careful movement across the shoreline [56]. These approaches are
reinforced through multisensory engagement strategies and storytelling techniques that
emphasize the agency and vulnerability of even less charismatic species, with program
assessments indicating high levels of adoption among volunteers in field settings [56]. Col-
lectively, this training reflects a deliberate pedagogical shift from information transmission
toward affective engagement, with the goal of cultivating empathy as a mechanism for
promoting pro-conservation attitudes and behaviors among beach visitors.

2.6. Summary and Hypotheses

Taken together, research on environmental interpretation, empathy, and human–animal
relationships identifies an important, but understudied intersection. Environmental ed-
ucation research demonstrates the value of interpretive and place-based learning, while
research on empathy suggests that affective and cognitive engagement with nonhuman an-
imals can contribute to conservation-oriented attitudes and intentions. Yet, relatively little
empirical work has examined these processes together in brief, informal coastal learning
encounters, particularly when the animals encountered are species that may not possess
the characteristics typically associated with human emotional engagement. This study
addresses this gap by examining whether visitors who interact with empathy-trained beach
naturalists (ETBNs) report different levels of affective and cognitive empathy toward inter-
tidal animals compared to visitors who do not interact with ETBNs. We further examine
whether the two groups differ in how they describe anticipated behavior during future
beach visits. Because participation in ETBN interactions was not randomly assigned, the
study evaluates associations between ETBN engagement and these outcomes rather than
causal effects of the program.

H1. Visitors who interact with an ETBN will report a stronger affective connection to coastal
marine life compared to those who do not engage with an ETBN.

H2. Visitors who engage with an ETBN will report higher levels of perspective-taking, reflecting
greater cognitive empathy toward marine organisms.

H3. Visitors who engage with an ETBN will be more likely to describe intentions to alter their
future behavior on the beach in ways that are more attentive to protecting intertidal ecosystems.
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Together, these hypotheses position empathy as a potential outcome from shared
interpretive encounters that integrate cognitive, affective, and social forms of learning in
coastal environments.

3. Data and Methods
3.1. Selected Locations

Data were collected across three years (2023–2025), with the first year serving to pilot
the survey design. Based on the pilot, the survey was shortened and some questions
were refined for easier interpretation. During the three years, data were collected from
three different public beaches: Olympic Sculpture Park Pocket Beach, Richmond Beach
Saltwater Park, and Lincoln Park Beach, along the Puget Sound in Washington, US. The first
beach, Olympic Sculpture Park Pocket Beach, is in downtown Seattle off the main pathway
along the waterfront and part of a nine-acre park. The beach itself is only a few hundred
feet of shoreline. The proximity of this beach to major Seattle tourist attractions means
that it attracts lots of out-of-town and out-of-state or out-of-country visitors, including
thousands of passengers from the nearby cruise terminal. It does not have any additional
amenities, nor does it have a restroom. The second beach, Lincoln Park Beach, is in a
neighborhood just south of downtown Seattle. It is part of a 135-acre park with 4.6 acres
of shoreline. As a neighborhood beach, it attracts more locals and fewer tourists. This
beach has restrooms, playgrounds, grill equipment and picnic tables, and hiking and biking
trails. The third beach, Richmond Saltwater Park, is also a neighborhood beach offering
picnic shelters, restrooms, a playground and hiking trails. It is part of a 42-acre park with
1300 feet of shoreline, the equivalent of about 3.6 American football fields. These beaches
were selected based on their accessibility (e.g., free parking, accessible pathways, and
proximity to public transportation), as well as their diversity in physical and ecological
features and their distribution across a broad geographical area. Between 2023 and 2025,
the program operated on nine to 11 beaches each year (2023: 11 beaches, 2024: 11 beaches,
2025: 9 beaches), during the summer months (May through July or August) and involved
890 staff and volunteers in 2023, 1137 in 2024, and 101 in 2025, with an overall average of
four staff and volunteers at each beach program per day of operation. The reduction in
naturalists in 2025 reflects updates to the aquarium’s approach in program operation.

3.2. Survey Design and Distribution

We created a short, 19-question front and back paper survey. Survey items were
adapted from previous measures of affective and cognitive empathy toward animals [18,57].
For the present study, items were modified to assess empathy toward intertidal animals that
may be less likely to elicit immediate affective engagement, particularly animals without
readily discernible eyes or faces [19]. This adaptation was intentional, rather than focusing
primarily on charismatic animals for which emotional identification may occur relatively
easily, the instrument was designed to assess whether visitors expressed affective and
cognitive empathy toward less anthropomorphically familiar marine life. Each construct
was measured using five survey items rated on a seven-point Likert scale ranging from
strongly disagree to strongly agree. Two questions in each dimension were reverse coded.

Statements measuring affective empathy highlighted individual’s ability to assess how
animals might be feeling such as “I often wonder if these animals feel emotions.” Cognitive
empathy statements were designed to assess relative understanding of animal’s abilities
and processes, with statements like, “They can respond to things in their environment.”
The complete items for both constructs are presented in Table 1. The open-ended questions
covered a highlight of the day, one thing learned, and if they thought the experience would
impact future visits and how. We also collected whether the visitor had a conversation with
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a beach naturalist and if they had attended a beach naturalist program in the past. The
study used an observational between-group design. The primary comparison was between
visitors who interacted with an ETBN during a low-tide event and visitors surveyed during
comparable low-tide periods who did not interact with an ETBN. The non-ETBN group
was included to provide a comparison for assessing whether empathy scores and antic-
ipated future behaviors differed according to ETBN engagement. Participants were not
randomly assigned to these conditions; consequently, the analyses assess group differences
and associations rather than causal effects of ETBN interaction. Importantly, both ETBN
and comparison-group data were collected during low-tide conditions. Restricting data
collection to low-tide periods reduced the likelihood that observed group differences sim-
ply reflected differences in tidal accessibility or opportunities to observe exposed intertidal
organisms. Nevertheless, other day-level environmental conditions were not experimen-
tally controlled and remain a potential source of variation. Demographic information
was not collected to minimize participant burden, preserve the informal and unobtrusive
nature of data collection in a public beach setting, and encourage participation in the brief
intercept survey.

Table 1. Survey items, means, and significance comparisons based on interaction with an Empathy-
trained Beach Naturalist (ETBN) (n = 263).

Scales, Cronbach’s Alphas and Survey Items ETBN
Mean

No ETBN
Mean Diff. in Means

Affective Empathy Scale (Cronbach’s alpha 0.90) 5.31 4.23 1.08 ***
I often wonder if these animals feel emotions. 5.05 4.15 0.90 ***

I usually don’t think these animals have feelings (rev). 5.43 4.56 0.87 ***
I try to imagine what it would be like to be one of these animals. 4.82 3.99 0.83 ***
I would not feel upset if I saw someone picking up and moving

one of these animals (rev). 6.18 4.46 1.72 ***

I imagine what animals like this are feeling 5.07 4.01 1.06 ***
Cognitive Empathy Scale (Cronbach’s alpha 0.84) 6.35 5.30 1.05 ***

These animals can recognize threats. 5.86 4.94 0.92 ***
I don’t think picking up and moving one of these animals is

harmful (rev). 6.48 4.71 1.77 ***

The lives of these animals are important. 6.64 5.96 0.68 ***
I don’t think these animals are really animals (rev). 6.64 5.53 1.11 ***

These animals can respond to things in their environment 6.12 5.33 0.79 ***

p < 0.001 ***.

Data were collected on low-tide days with and without ETBNs present. On low-tide
days with ETBNs present, ETBNs were instructed to give a green index card to people they
had a conversation with and then instructed to inform the visitor that they could receive a
$5 gift card if they completed a survey about their experience. Visitors could self-select to
approach a data collector on the beach and participate in the survey. Data collectors tried
to approach and follow-up with visitors they saw get green cards to make sure they were
aware of the location of data collectors given that two of the three beaches are expansive. If
a person asserted that they were interested in the survey, but could not take it immediately
due to timing, childcare duties, etc., they were offered a paper with a QR code. Of the
123 surveys from people who interacted with an ETBN, 21 (17.07%) came from responses
to QR codes. Data collectors located themselves about ten feet from tidal pools for ease of
visibility and accessibility. On days when ETBNs were not present, researchers monitored
the beach for people who spent at least five minutes on the shore during low tide. These
individuals were then approached to see if they would be willing to take a quick survey
about their experience for a $5 gift card. Data were collected across 19 days (spanning dates
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in May through August) involving one to five data collectors at a chosen site for selected
days. A total of 263 people completed the survey. Of these, 123 (46.77%) interacted with an
ETBN on a beach and day when ETBNs were present. Prior to data collection, the study
was reviewed by the Human Research Protections Program Institutional Review Board at
the lead author’s institution (protocol number WWU/U099/2023).

3.3. Methods

We began by constructing two unidimensional scales to capture affective and cognitive
empathy, respectfully, using five survey items developed for each construct. Scale scores
were calculated and assessed for internal consistency prior to analysis. We then compared
mean levels of affective and cognitive empathy between respondents who interacted with
an ETBN and those who did not. All quantitative analyses were conducted using Stata
version 16.1 and R version 4.5.3. To complement the quantitative analysis, we conducted
an inductive thematic analysis of responses to the open-ended question, “How, if at all, do
you think this knowledge [or ‘this experience’ for participants without an ETBN interac-
tion] will impact you on future visits to the beach?” Responses were initially reviewed to
identify recurring patterns in how participants described anticipated future engagement
with beach environments. Three researchers participated in an iterative coding process in
which preliminary codes were developed, compared, refined, and organized into broader
thematic categories. Four substantive themes emerged from this process: heightened aware-
ness, animal-centered perspective shift, learning and sharing knowledge, and stewardship
and protection. Responses that did not describe a substantive anticipated change were
separately categorized as no perceived impact, nonspecific excitement about future visits,
or nonspecific positive statements. Coding and data management were supported by
ATLAS.ti 24. To address inter-coder reliability, disagreements among coders were reviewed
and discussed until consensus was reached regarding the final coding assignment.

4. Results
4.1. Quantitative Results

To construct the unidimensional measure of affective empathy, the first five survey
items were combined into a single scale. Internal consistency was assessed using Cronbach’s
alpha, indicating strong reliability (Cronbach’s alpha = 0.90). In parallel, the five items
designed to capture cognitive empathy were aggregated to form a unidimensional scale,
with reliability analysis demonstrating good internal consistency (Cronbach’s alpha = 0.84).

Using the two scales that were generated, independent-sample t-test were conducted
to examine differences in affective and cognitive empathy between beach visitors who
spoke with an ETBN on a low-tide day and those who did not. Results indicate that visitors
who engaged with an ETBN reported significantly higher levels of affective empathy
(M = 5.31, SD = 1.31, n = 123) compared to those who did not (M = 4.23, SD = 1.69, n = 142),
t(263) = 5.72, p < 0.001. The mean difference was 1.08 (95% CI [0.71, 1.45]), with a medium-
to-large effect size (Cohen’s d = 0.71), indicating a substantially meaningful difference in
affective empathy between the two groups. Similarly, an independent-samples t-test was
conducted to assess differences in cognitive empathy between respondents who engaged
with an ETBN and those who did not. Visitors who interacted with an ETBN also reported
significantly higher cognitive empathy (M = 6.35, SD = 0.58, n = 123) than visitors who
did not interact with an ETBN (M = 5.30, SD = 1.19, n = 142), t(263) = 8.92, p < 0.001. The
mean difference was 1.05 (95% CI [0.82, 1.29]), with a large standardized difference between
groups (Cohen’s d = 1.10). Taken together, these results indicate that interaction with
an ETBN during low-tide was associated with elevated levels of affective and cognitive
empathy toward marine life. Although the scales are interesting, the individual items

https://doi.org/10.3390/wild3040038

https://doi.org/10.3390/wild3040038


Wild 2026, 3, 38 11 of 18

provide some nuance to better understand how people are thinking about coastal marine
life on low-tide days when they interact with ETBNs and when they do not.

Visitors who interacted with an ETBN reported significantly higher mean scores across
all individual empathy items compared with visitors who did not interact with an ETBN.
Differences in mean scores on individual affective empathy items ranged from 0.83 to 1.72,
and 0.79 to 1.77 for cognitive empathy items. These numbers are not only significant, but
they are conceptually meaningful. For example, on the low end with a 0.79 difference
people who interacted with an ETBN and people who did not, people who interacted
with an ETBN reported a 12 percent increase in their agreement with the statement that
“these animals can respond to things in their environment.” On the higher end, with a
1.77 difference, equating to well over 1-point on a 7-point Likert scale, people who engaged
with an ETBN reported a 25.28% increase in agreeing that “picking up and removing one of
these animals is harmful” compared to those who did not engage with an ETBN. In Table 1,
we not only provide the survey items, but we also report the means for independent survey
items and Cronbach alphas for the scales. Collectively, these results provide support for
hypotheses one and two. Visitors who interacted with an ETBN reported significantly
stronger affective connections to coastal marine life compared to those who did not engage
with an ETBN. Similarly, individuals who engaged with an ETBN were correlated with
higher levels of perspective taking, indicating potentially greater cognitive empathy toward
marine organisms.

4.2. Qualitative Results

To further assess the extent to which engagement with an ETBN shaped visitors
anticipated future behaviors, we conducted an inductive thematic analysis of responses
to the open-ended question, “How, if at all, do you think this experience will impact you
on future visits to the beach?” The coding framework ensured that all responses were
systematically categorized, allowing for a clearer comparison between participants who
did and did not interact with an ETBN. Consistent with expectations, participants who
engaged with a ETBN were more likely to describe specific and meaningful changes in how
they would engage with coastal environments, particularly across four thematic domains:
heightened awareness, animal-centered perspective shift, learning and sharing knowledge,
and stewardship and protection. See Table 2. These qualitative findings provide additional
insight to the quantitative results and offer support for the third hypothesis, which stated
that visitors who engage with ETBNs will be more likely to articulate greater awareness
and be willing to make pro-environmental modifications to future visits.

Table 2. Qualitative themes and associated percents identified from assessing answers to the question
about impact on future visits.

ETBN No ETBN

Impactful Themes
Heightened awareness 14.90% 8.30%

Animal-centered perspective shift 6.60% 2.39%
Stewardship and protection 23.10% 5.30%

Learning and sharing knowledge 14.19% 10.60%
No Impact or Non-specific

No perceived impact 3.30% 22.70%
Non-specific Excitement about Future Visits 9.10% 21.20%

Non-specific Positive Statement 28.90% 29.60%

First, while heightened awareness emerged as a common theme across both groups,
its prevalence differed in important ways. Visitors who did not interact with an ETBN

https://doi.org/10.3390/wild3040038

https://doi.org/10.3390/wild3040038


Wild 2026, 3, 38 12 of 18

(8.30%) emphasized general attentiveness, such as “pay more attention” or “be more aware
of what’s around me,” but typically lacked elaboration. In contrast, 14.90 percent of people
who interacted with an ETBN, had awareness-oriented responses and these were more
likely to be paired with additional interpretive or behavioral dimensions such as “I’ll look
around more and not pick up things,” or “it will totally impact how I engage beaches in
the future. I am more aware now of animals being everywhere and what I need to do and
not do to protect them when visiting,” suggesting a shift from passive noticing to more
engaged observation.

Second, participants who interacted with an ETBN were more likely to express an
animal-centered perspective shift, a theme that while less frequent overall, was notably
concentrated in this group (6.60% ETBN compared to 2.30% no ETBN). These responses
reflected a reorientation in how visitors understood intertidal life, often emphasizing that
organisms previously perceived as static, insignificant, or non-living were now recognized
as living beings. For example, one respondent noted that learning “what I thought were
plants are actually animals” changed how they viewed the shoreline, while another reflected
that the beach now felt “more like a neighborhood” of living organisms. Such statements
suggest that ETBN facilitated a reframing of the beach from a recreational setting to a
dynamic ecological community.

Third, visitors who interacted with an ETBN were more likely to reference learning
and sharing knowledge in response to the open-ended question (14.10% ETBN compared to
10.60% no ETBN). These respondents frequently pointed to concrete forms of learning, such
as being able to “identify a sea cucumber” or better understand “where to look and what
I’m seeing,” and, in some cases, extended this knowledge outward by noting intentions to
“teach others about the importance of not harming sea life” or “point things out to my kids.”
In contrast, while beach visitors who did not interact with an ETBN occasionally refer-
enced learning, these responses were less specific and rarely linked to sharing information
with others.

Most notably, engagement with an ETBN was associated with greater stewardship and
protective behavioral intentions for the future (23.10% ETBN compared to 5.30% no ETBN).
This theme accounted for a substantially larger share of responses among participants who
interacted with an ETBN compared to those who did not. Respondents described concrete,
actionable changes in behavior, including “being more mindful of where I step,” “not
picking up animals,” and “leaving rocks where they are.” These statements indicate not
only greater reported awareness, but also more specific intentions to translate knowledge
into future practice. In contrast, stewardship-oriented responses were less frequent and
less detailed among those who did not engage with an ETBN.

Other marginal, but important themes emerged. For instance, people who engaged
with an ETBN were more specific in their statements about future visits and behavior
change, whereas 21.20% of people who did not encounter a beach naturalist simply wrote
statements like “I think I’ll come again,” or “I’ll be back” with no substantive connection to
conservation or changes to future behavior (9.10% ETBN compared to 21.20% no ETBN).
Additionally, about 30 percent of both groups simply referred to the experience as generally
“fun” or “enjoyable” with no specifics (28.90% ETBN compared to 29.60% no ETBN).
Finally, visitors who did not interact with an ETBN were more likely to say that the
experience would not influence future experiences (22.70% no ETBN compared to 3.30%
ETBN engagement).

Taken together, these findings provide qualitative support for the third hypothesis
by demonstrating that interactions with ETBNs are associated with more substantive
and actionable anticipated changes in behavior. In particular, the increased prevalence of
stewardship-oriented responses and perspective shifts suggests that these interactions move

https://doi.org/10.3390/wild3040038

https://doi.org/10.3390/wild3040038


Wild 2026, 3, 38 13 of 18

visitors beyond general awareness toward more deliberate, informed, and ecologically
attentive engagement with intertidal coastal environments.

5. Discussion and Conclusions
This study examined whether engagement with an empathy-trained beach naturalist

(ETBN) was associated with higher levels of affective and cognitive empathy toward inter-
tidal animals and greater willingness to adopt shoreline-protective behaviors during future
visits to the beach. Across both quantitative and qualitative analyses, the findings consis-
tently indicate that interactions with ETBNs are associated with meaningful differences
in how visitors perceive and engage with intertidal ecosystems. Visitors who spoke with
a naturalist reported significantly higher levels of both affective and cognitive empathy,
and were more likely to describe specific, actionable intentions to modify their behavior in
ways that reduce harm to coastal environments.

The magnitude of these differences is noteworthy. The standardized difference be-
tween ETBN and non-ETBN visitors was medium to large for affective empathy (Cohen’s
d = 0.71) and large for cognitive empathy (Cohen’s d = 1.10), suggesting that the observed
differences were substantially meaningful rather than simply statistically significant. The
larger standardized difference for cognitive empathy may reflect both the characteristics
of the measures and the content of brief naturalist encounters. Although Cohen’s d was
greater for cognitive than affective empathy, the raw mean differences were nearly identical
(1.05 and 1.08 points, respectively); lower variability in cognitive scores contributed to the
larger standardized difference.

This pattern therefore does not establish that cognitive empathy increased more than
affective empathy. Several cognitive items concern recognizing intertidal organisms as
animals, understanding their responsiveness to environmental conditions, and identifying
harm associated with handling, all of which naturalists can address through explanation
and shared observation. Imagining these organisms’ emotional experiences may be less
immediately accessible, particularly when their expressions and behaviors are unfamiliar
to visitors. Smith and colleagues [17] similarly identify difficulties in interpreting distress
in wildlife whose nonverbal cues differ from those familiar to humans. However, ecological
understanding and emotional engagement may reinforce one another. Schultz [46] found
that animal perspective-taking increased biospheric concern, and Berenguer [38] linked
induced empathy toward a bird or tree with stronger environmental attitudes and behaviors.
Raymond and colleagues [16] also found distinct conservation-related associations for
cognitive and affective empathy, although their human-directed measures differ from those
used here. Together, this research supports integrating cognitive and affective approaches
to interpretation. These results provide support for all three hypotheses and suggest that
empathy-oriented interpretive programming can play a measurable role in shaping both
attitudes and behavioral intentions in informal coastal learning settings and with less
charismatic animals.

The qualitative findings are particularly informative in clarifying how these shifts
occur. While many visitors expressed some degree of increased awareness, those who did
not interact with an ETBN were more likely to remain at a generic level of attentiveness (e.g.,
“pay more attention” or “be more aware”). In contrast, visitors who engaged with ETBNs
more frequently articulated a progression from awareness to interpretation and action.
This included recognizing marine organisms as living beings with ecological significance,
as well as identifying specific behaviors to minimize harm, such as avoiding stepping
on organisms or disturbing habitat features. These patterns align with prior research
suggesting that environmental education is most effective when it integrates cognitive and
affective dimensions, rather than relying on information transmission alone [10,30]. The
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presence of perspective shifts in the ETBN group also supports arguments that relational
and empathetic engagement can deepen how individuals understand nonhuman life,
making conservation concerns more personally meaningful [46,47].

An important contribution of these findings concerns the kinds of animals toward
which empathy may be cultivated. Much research on human–animal connection focuses on
animals possessing characteristics that readily facilitate identification, including recogniz-
able faces, eyes, expressive behaviors, or other features commonly associated with charisma.
The present findings extend this conversation by demonstrating that higher affective and
cognitive empathy associated with interpretive engagement is also evident in a context
populated by less charismatic intertidal organisms. This suggests that empathy-oriented
interpretation may be particularly valuable when visitors encounter animals for which
emotional connection is not immediately facilitated by familiar morphological or behavior
cues. Rather than charisma functioning as a prerequisite for empathetic engagement, rela-
tional framing and perspective-taking may provide alternative pathways through which
unfamiliar or easily overlooked animals become morally and ecologically salient to visitors.

From a practical standpoint, these findings suggest that beach naturalist programs,
particularly those that intentionally incorporate empathy-based approaches, can serve
as effective, low-cost interventions for promoting pro-environmental attitudes and be-
haviors in highly trafficked coastal spaces. Given that over 3 billion people visit beaches
annually just in the US [7], even modest shifts in behavior, such as increased care when
walking through tide pools or reduced handling of organisms, could have meaningful
cumulative effects on shoreline ecosystems. These findings also highlight the importance
of how information is delivered. As previous work has shown, the ability of natural-
ists to engage visitors through dialogue, storytelling, and relational framing is central
to program effectiveness [32,33,52]. In this sense, ETBNs function not only as educators,
but as social catalysts who help translate abstract ecological knowledge into embodied,
place-based practices.

Despite these promising findings, several limitations warrant attention. First, the
study relies on self-reported data, including Likert-scale measures of empathy and stated
behavioral intentions. Although such measures are common in environmental education
research, they do not necessarily correspond to observed behavior. Future studies should
incorporate behavior observations or longitudinal designs to assess whether reported
intentions persist and translate into practice. Second, the sample is limited to beaches
along the Puget Sound, which may restrict the generalizability of the findings to coastal
context with different ecological, cultural, or institutional conditions. Third, interaction
with ETBNs was not randomly assigned, introducing the possibility of self-selection bias.
Visitors who chose to engage may have already held stronger baseline interest in marine
life or conservation. The use of a five-dollar incentive may also have influenced decisions
to complete the survey. Although the same incentive was offered across study conditions,
individuals willing to complete an incentivized survey may differ from the broader pop-
ulation of beach visitors in ways not captured by the study. Additionally, the absence of
sociodemographic information limited our ability to account for potential confounding
factors, such as age, education, and socioeconomic status, that may be associated with
both participation in naturalist interactions and reported empathy. As a result, we cannot
determine the extent to which these characteristics contributed to the observed differences
between groups. Future research should incorporate sociodemographic measures and more
systematic recruitment procedures to better account for potential selection bias and assess
whether these associations persist after adjusting for relevant participant characteristics.

Because the survey did not measure baseline empathy prior to the beach experience
and participants were not randomly assigned to ETBN interaction, we cannot determine
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whether the observed differences resulted from ETBN engagement or reflected preexisting
differences between visitors who did and did not interact with naturalists. The findings
should therefore be interpreted as associations rather than estimates of program effects.
Future research employing pre/post measures, random assignment where feasible, or
quasi-experimental design would provide stronger tests of whether empathy-oriented
interpretation produces changes in empathy.

A further limitation of this study is the absence of a direct comparison with beach nat-
uralist programs that do not employ an empathy-oriented interpretive approach. Although
we attempted to address this gap during the first year of data collection through a pilot de-
sign, asking a subset of ETBNs to refrain from using empathy-based language while others
continued as usual, this approach proved difficult to implement in practice. Empathy-
oriented communication appeared to be deeply embedded in both the training and delivery
of the program, making it challenging for ETBNs to suspend this technique. As a result, the
comparison lacked consistency and was ultimately not suitable for systematic analysis. Fu-
ture research should build on these findings by examining how empathy-based interpretive
strategies function across different populations and settings, particularly in more diverse or
underrepresented communities. Additional work is also needed to better understand how
empathy interacts with other factors, such as prior environmental knowledge, social norms,
values, and structural constraints, shaping behavior [58], expanding research on informal
environmental education in coastal settings remains critical, as these sites can represent
key points of accessible contact between humans and vulnerable ecosystems.

In conclusion, this study provides evidence that interaction with empathy-trained
beach naturalists (ETBNs) is associated with higher affective and cognitive empathy toward
intertidal animals and with more specific conservation-orientation intentions for future
beach visits. Importantly, these patterns emerged in a setting where many of the animals
encountered lack the facial features, expressive behaviors, and other characteristics that
commonly facilitate human emotional identification with wildlife. The findings therefore
extend research on empathy and environmental interpretation by suggesting that relational
and perspective-taking approaches may provide pathways for engaging visitors with less
charismatic and easily overlooked forms of nonhuman life. Although the observational
design does not permit causal conclusions, the consistency of the quantitative and quali-
tative patterns provides a foundation for experimental and longitudinal research testing
whether empathy-oriented interpretation can produce lasting changes in how visitors per-
ceive and interact with intertidal animals. More broadly, the study highlights the potential
value of designing conservation education for less charismatic animals beyond presenting
interpretive biological facts and inclusive of relational connections and shared experiences.
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