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Abstract

Accessible tourism is not limited to physical accessibility; rather, it connects services with sensory experiences
while taking into account the specific needs and characteristics of people with disabilities. Birdwatching and
listening to birdsong can be a good example of an activity that combines visiting new places with outdoor
recreation for blind individuals. Through the benefits of interactive experiences in nature and, consequently,
engagement with ecosystem services, this activity can produce positive outcomes for visitors. The
Environmental Education Center located within the Selkeh Wildlife Refuge in Someh Sara, which is regarded
as a hub for birdwatching in Gilan Province, was selected as the site for the birdwatching tour. A mixed-
methods research design (qualitative—quantitative) was adopted to investigate more deeply the psychological
and social impacts of birdwatching through listening among blind individuals. To complete the researcher-
developed questionnaire, purposive and convenience sampling was used to recruit Y+ blind and visually
impaired individuals from Gilan Province. Participants were asked to complete psychological and social
questionnaires both before and after the birdwatching activity in order to compare their baseline and post-
intervention conditions. In addition, semi-structured in-depth interviews were conducted at the end of the tour.
The results of the paired-samples t-test showed that, following participation in the activity, there were
significant reductions in state anxiety (t =4.71, p = 0.00015) and trait anxiety (t = 2.40, p = 0.026), while life
satisfaction increased significantly (t=—4.56, p=0.0002). From a social perspective, significant improvements
were observed in social belonging (t = 4.01, p = 0.000737), interpersonal interactions (t = 2.19, p = 0.04006),
and satisfaction with social interactions (t = 5.63, p = 0.0000195). In the qualitative analysis, %75 of
participants reported experiencing reduced stress and a greater sense of calm; %50 reported increased
awareness of nature; and %60 referred to reduced anxiety and increased self-awareness. Furthermore, 65 %
reported improved mood and reduced fatigue, while %40 noted strengthened social relationships. The findings
of this study indicate that birdwatching through listening significantly enhances blind individuals’ sense of
calm, connection with nature, and social interactions. These findings contribute to the promotion of inclusive
and accessible tourism and demonstrate that the site's facilities have considerable potential for integration into
walking routes designed for accessible tours, further highlighting the significance of this study.
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Introduction

Accessible tourism has increasingly been recognized as an important component of sustainable, responsible,
and inclusive tourism. Accessibility, however, should not be understood solely in terms of physical
infrastructure. A genuinely accessible tourism experience should consider the sensory, psychological, social,
and communicative needs of people with disabilities and provide opportunities for them to participate
independently and meaningfully in tourism and recreation. Accessible tourism is therefore closely associated
with universal design, equal participation, dignity, and the removal of barriers that prevent people with
disabilities from benefiting from tourism resources.

Nature-based tourism offers considerable potential for developing inclusive tourism experiences because
natural environments provide diverse sensory stimuli and opportunities for physical activity, relaxation,
environmental learning, and social interaction. Wetland ecosystems are particularly valuable in this regard
because they provide a wide range of ecosystem services, including recreational, aesthetic, cultural,
educational, and psychological benefits. Previous research has demonstrated that contact with natural
environments can contribute to stress reduction, psychological restoration, positive emotions, and general well-
being. Similarly, participation in outdoor activities and visits to green and blue spaces can facilitate social
interaction, strengthen social bonds, and improve people's sense of belonging. Birdwatching is one of the most
prominent forms of nature-based and special-interest tourism. Traditionally, however, birdwatching has been
designed primarily for people with adequate visual and auditory abilities. Consequently, people who are blind
or visually impaired may encounter substantial barriers to participating in conventional birdwatching
experiences. One possible way to overcome this limitation is birding by ear, in which the identification and
appreciation of birds are facilitated through their vocalizations and other natural sounds. This approach can
function as a form of sensory compensation and can transform an activity that is predominantly visual into a
multisensory and more inclusive tourism experience. The present study builds on this concept by introducing
preparatory auditory familiarization with bird sounds before the field experience and subsequently examining
whether participation in an auditory-based birdwatching tour is associated with changes in psychological and
social outcomes.

The study was conducted at Selkeh Wildlife Refuge, located within the southern part of the Anzali International
Wetland in Gilan Province, northern Iran. Selkeh covers approximately 360 ha and is an important ecological
area for migratory waterbirds. The site is listed within the Ramsar wetland system and is recognized as an
important wintering area for migratory birds. The Environmental Education Center located within the refuge
includes a main educational building, birdwatching tower, birdwatching hide, and a wooden walking trail,
providing relatively suitable infrastructure for accessible nature-based tourism. The study therefore aimed to
evaluate whether participation in birding-by-ear experiences could improve psychological well-being and
social functioning among blind and visually impaired individuals. More specifically, it examined changes in
state anxiety, trait anxiety, life satisfaction, social belonging, interpersonal interaction, and satisfaction with
social interactions before and after participation in the birdwatching experience. It also explored participants'
subjective experiences through qualitative interviews.

Methodology / Experimental Design

The study was conducted at the Environmental Education Center of Selkeh Wildlife Refuge in Someh-Sara,
Gilan Province. The refuge is located approximately Y+ km northeast of Someh-Sara and forms part of the
Anzali wetland complex. Its ecological characteristics and high concentration of migratory birds make it an
appropriate location for nature-based tourism and birdwatching. During the study period, a diverse assemblage
of waterbirds and wetland-associated species was observed, including swans, geese, ducks, gulls, terns,
cormorants, pelicans, herons, egrets, raptors, and passerines. The original field observations documented 41
bird species during the study period.

The study employed a mixed-methods, pre-test/post-test design. The quantitative component was used to
identify measurable changes in psychological and social indicators, whereas the qualitative component was
used to capture participants' personal experiences and perceptions that could not be fully represented by
numerical scores. This methodological combination was selected to provide a more comprehensive
understanding of the potential effects of birding by ear. The study population consisted of adults aged over YA
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years who were blind or visually impaired, lived in Gilan Province, and were interested in nature-based
activities or listening to natural sounds. A total of 20 participants were recruited through purposive and
convenience sampling. The sample included 15 blind and 5 visually impaired individuals. Regarding
educational attainment, two participants held doctoral degrees, three held master's degrees, ten held bachelor's
degrees, and five held high-school diplomas.

Data were collected using a researcher-developed questionnaire incorporating standardized psychological and
social indicators. The psychological component assessed anxiety, stress, psychological well-being, life
satisfaction, emotional states, connection with nature, self-awareness, and inner calm. The social component
assessed social belonging, interpersonal interaction, participation and cooperation, social acceptance, trust,
social support, satisfaction with social interactions, and perceived social isolation. The questionnaire items
were structured using a Likert-type response format. To establish content validity, the research instrument was
reviewed by six specialists in psychology, social sciences, and tourism. In order to improve accessibility, the
questionnaire was prepared in Braille, and assistance from a designated secretary was available when required.
For the qualitative component, semi-structured in-depth interviews were conducted after the field experience.
The interviews focused on participants' emotional responses, their perceived connection with nature,
psychological changes, changes in social relationships, and differences between their feelings before and after
the activity.

Before the birdwatching tour, participants completed the psychological and social questionnaires. To facilitate
sensory familiarization, audio recordings of native and migratory birds that could potentially be encountered
at Selkeh were provided before the field activity. These recordings were obtained from bird-sound resources
and field recordings. This preparatory stage was intended to enable participants to associate particular
vocalizations with bird species and increase their confidence in recognizing birds through sound. During the
field experience, the participants were accompanied by experienced birdwatching guides and specialists.
Following completion of the tour, the same psychological and social questionnaires were administered again.
Semi-structured interviews were then conducted to explore the participants' subjective experiences.
Quantitative data were analyzed using SPSS. Descriptive statistics, including means, medians, and standard
deviations, were calculated. The Kolmogorov—Smirnov test was used to examine distributional normality. The
results indicated acceptable normality for the psychological (p = 0.08), emotional (p = 0.06), social (p =0.15),
and interpersonal (p = 0.13) variables. Consequently, paired-samples t-tests were employed to compare pre-
tour and post-tour scores. Qualitative interview data were analyzed using thematic analysis. Recurring patterns
and prominent themes were identified and grouped into major categories reflecting emotional, psychological,
environmental, and social outcomes.

Results and Discussion
The quantitative findings demonstrated statistically significant changes across all six principal psychological

and social indicators following participation in the birding-by-ear experience.

Table 1. psychological and social indicators following participation in the birding-by-ear experience

Variable t p Interpretation
State anxiety 4.71 0.00015 Significant reduction
Trait anxiety 2.40 0.026 Significant reduction
Life satisfaction —4.56 0.0002 Significant increase
Social belonging 4.01 0.000737 Significant increase
Interpersonal interactions 2.19 0.0406 Significant increase
Satisfaction with social interactions 5.63 0.0000195 Significant increase

Note: All results are based on paired pre-tour and post-tour comparison

The quantitative findings showed statistically significant improvements across all six psychological and social
indicators following the birding-by-ear experience. State anxiety decreased significantly (t = 4.71, p =
0.00015), as did trait anxiety (t =2.40, p =.026), while life satisfaction increased significantly (t = —4.56, p =
0.0002). Social outcomes also improved, including social belonging (t = 4.01, p = 0.000737), interpersonal
interactions (t = 2.19, p = .0406), and satisfaction with social interactions (t = 5.63, p = 0.0000195). Overall,
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these results suggest that birding by ear can promote psychological restoration, well-being, and social inclusion
among blind and visually impaired participants by providing an accessible way to engage with nature. The
qualitative findings reinforced these results. Five themes emerged: improved emotional state (75%), stronger
connection with nature (50%), positive psychological changes (60%), overall emotional improvement (65%),
and strengthened social relationships (40%). Participants commonly reported greater calmness, reduced stress
and anxiety, improved mood, increased energy, enhanced environmental awareness, and stronger social
connections. These findings suggest that birding by ear may operate through interconnected mechanisms
including sensory engagement, attentional restoration, emotional regulation, environmental awareness, and
social interaction. Auditory bird identification also provides an alternative way for visually impaired
individuals to perceive biodiversity and develop meaningful connections with natural environments.

The convergence of quantitative and qualitative evidence strengthens the study's conclusions. Beyond
demonstrating measurable reductions in anxiety and improvements in life satisfaction and social outcomes,
participants' experiences revealed broader emotional, environmental, and interpersonal benefits. The study's
key contribution is its focus on auditory accessibility, demonstrating that an activity traditionally dependent
on visual perception can be redesigned around hearing while retaining its educational, recreational,
psychological, and social value. From a destination-management perspective, Selkeh Wildlife Refuge has
several facilities that can support accessible tourism, including a birdwatching tower, hide, environmental
education facilities, and a wooden walking route. However, effective accessibility requires an integrated
system that also includes accessible pedestrian connections, furniture, crossings, transportation, parking, and
digital information. Accessible websites and mobile applications are particularly important for reducing
information barriers. Future planning should therefore combine physical, sensory, and digital accessibility with
appropriate staff training to create a genuinely inclusive nature-tourism experience.

Conclusion

This study examined the psychological and social implications of birding by ear for blind and visually impaired
individuals at Selkeh Wildlife Refuge in the Anzali International Wetland. Using a mixed-methods pre-
test/post-test design with 20 participants, the study combined quantitative questionnaire data with qualitative
evidence from semi-structured interviews. The findings demonstrate that participation in the birding-by-ear
experience was associated with significant reductions in both state and trait anxiety and a significant increase
in life satisfaction. Significant improvements were also observed in social belonging, interpersonal
interactions, and satisfaction with social interactions. The qualitative findings reinforced these results: most
participants described greater relaxation and reduced stress, while many reported stronger connections with
nature, lower anxiety, greater self-awareness, improved mood, reduced fatigue, and enhanced social
relationships. The findings suggest that birding by ear can serve as a viable sensory-compensation strategy
within accessible nature-based tourism. Rather than perceiving visual impairment as a barrier that excludes
visitors from birdwatching, auditory engagement can be used to redesign the experience and create an
alternative pathway for environmental perception and participation. The study therefore contributes to the
emerging discourse on inclusive tourism by demonstrating that accessibility can be achieved not only through
physical modifications but also through sensory and experiential innovation. For tourism planners and
protected-area managers, the results highlight the potential of Selkeh Wildlife Refuge to become a model site
for inclusive birdwatching and accessible wetland tourism. The integration of accessible walking routes,
trained guides, pre-tour auditory orientation, bird-sound recordings, accessible interpretation, accessible digital
information, and appropriate transportation infrastructure could further enhance the site's capacity to serve
visitors with sensory disabilities. Nevertheless, the findings should be interpreted in light of the study's
exploratory nature and relatively small, non-probability sample. The absence of a control group and the use of
a single study site also limit the generalizability of the results. Future research should therefore employ larger
samples, control or comparison groups, longitudinal designs, and multi-site studies to determine whether the
observed benefits persist over time and can be replicated in other protected areas and wetland destinations.
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