The Felt-Sense as a Pathway to Nature Relatedness: An Exploratory Mixed-Method Study with University Students.

Abstract
Background
A connection to nature is known to enhance well-being and promote psychological restoration. Pathways to nature connectedness, such as sensory engagement, emotional bonding, appreciating beauty, meaningful contact, and compassion for nature, have been widely studied alongside their impacts on wellbeing, the ways through which we can connect to nature are not fully explored. The "felt-sense"—an embodied awareness of internal sensations—has emerged as a potential but underexplored pathway to nature connectedness. This exploratory mixed-methods study investigates whether the felt-sense can serve as an additional pathway to fostering well-being and connection with nature among university students. 
Methods
The study employed a concurrent embedded mixed-methods design. Participants (Mean age = 26.3, SD = 12.2) included 16 females, 5 males, and 2 non-binary individuals. Quantitative measures were collected pre- and post-intervention using validated scales for nature relatedness, well-being, and motivation for future nature engagement. Qualitative data were gathered through reflective expressions, including written accounts, poetry, and art, following a seven-day felt-sense intervention conducted in outdoor natural settings. 
Findings
Qualitative thematic analysis identified five key themes: enhanced well-being, deeper connection with nature, self and relational insights, behavioural transformation, and characteristics of the intervention. Participants reported relaxation, emotional processing, and a heightened sense of belonging to the natural world. Quantitative results revealed significant improvements in the Nature Relatedness-Self (NR-Self) subscale, indicating a strengthened personal connection to nature. Other measures showed positive trends, though not statistically significant.
Conclusions
The felt-sense appears to be a promising pathway for fostering nature relatedness and enhancing well-being. Future research should examine its long-term impacts, potential applications in mental health rehabilitation, and its role in promoting sustainable behaviours. Integrating the felt-sense into nature-based interventions could provide an accessible, cost-effective strategy for improving mental health and environmental engagement.
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1. Introduction
The rapid pace of urbanisation, the escalating climate crisis, and widespread biodiversity loss have profoundly affected global human health (Cox, Shanahan, Hudson, Fuller & Gaston, 2018; Das et al, 2024; Huynen, Martens & De Groot, 2004; Jena & Behera, 2017). In response to these challenges, there is an increasing focus on restoring human-nature relationships (Ives et al, 2018; Miller, 2006; Richardson, 2023). The biophilia hypothesis (Kellert, 1993) suggests that humans have an innate evolutionary need to connect with the natural environment, and this connection plays a pivotal role in well-being. A wealth of evidence highlights the psychological, cognitive, and physiological benefits of exposure to nature. Quasi-experimental studies demonstrate that natural views and environments foster stress reduction and mood enhancement compared to urban settings (Bowler, Buyung-Ali, Knight & Pullin, 2010; Kaplan & Kaplan, 1989; Ulrich, 1993). These benefits are supported by Attentional Restoration Theory (ART), which identifies four components—being away, fascination, extent, and compatibility—as key factors enabling natural environments to restore psychological well-being (Kaplan, 1995). Similarly, Stress Recovery Theory (Ulrich, 1979, 1981) indicates that exposure to natural scenes facilitates faster and more significant reductions in arousal during stressful periods.

Beyond passive benefits, active engagement with nature is associated with even greater gains. Activities like walking, gardening, and mindful observation deepen connectedness with nature and amplify its restorative effects (Mayer et al., 2009; Jo, Shin, Son, & An, 2022). The importance of direct, attentive experiences is underscored by research demonstrating that these interactions yield stronger well-being outcomes than indirect or passive exposure (Keniger et al., 2013; White et al., 2019). Furthermore, nature connectedness has been shown to enhance pro-social behaviours and environmental stewardship (Cheng & Monroe, 2012; Schultz, 2000).

The concept of nature connectedness, however, has predominantly been explored through cognitive, affective, and behavioural dimensions. Pathways to fostering this connection include sensory engagement, emotional responses, appreciating beauty, and displaying compassion toward nature (Lumber, Richardson & Sheffield, 2017, 2018). While these approaches have enriched our understanding, they often overlook the embodied dimensions of connection. Johnson (2015) challenges traditional Western notions of understanding as a purely intellectual and conceptual process, arguing instead that human meaning-making is profoundly embodied. Our ability to conceptualise and reason is rooted in sensory, motor, and affective patterns that structure our engagement with the world. This perspective, known as bio-functional understanding (Iran-Nejad & Ortony, 1984), posits that cognition arises from organism-environment interactions, meaning that understanding is not an abstract process but a deeply visceral and experiential one.

In the context of nature connectedness, this framework suggests that bodily engagement with natural environments is fundamental to meaning-making and well-being. Rather than perceiving nature passively, direct sensory and motor interactions shape our emotional and cognitive responses to it. This aligns with the felt sense concept, which describes a pre-verbal, embodied awareness that emerges from continuous bodily encounters with the environment (Gendlin, 1997). The felt sense is not merely an emotional or cognitive experience but a full-bodied, integrated process of understanding that allows individuals to develop a deeper, more intuitive connection with nature. Physiological evidence also supports the role of embodied nature experiences in well-being. Studies indicate that bodily-focused interventions, such as mindfulness in nature and somatic grounding, promote nervous system regulation, reducing stress and enhancing emotional resilience (Weng et al., 2021). By integrating felt sense practices into nature-based interventions, individuals may engage with the environment in a more immersive, embodied manner, leading to greater psychological and physiological benefits.

1.1 The Current Study
This study addresses this gap by investigating the potential of the felt sense as a pathway to nurturing well-being and nature connectedness among university students. University students are an ideal population for this research due to their documented susceptibility to stress, anxiety, and depression (Akram et al., 2020; Mofatteh, 2020) and their potential as influential advocates for environmental conservation and meaning-making in nature (Jamal, Yusof & Sultana, 2023; Taylor, 2019). By integrating the felt sense into nature-based interventions, this study seeks to explore its capacity to enhance both individual well-being and broader environmental engagement. Specifically, it examines how embodied engagement with nature fosters psychological restoration, emotional processing, and cognitive clarity, positioning the felt sense as a key mechanism in deepening human-nature relationships.

2 Materials and Methods
2.1 Research Design
We employed a concurrent embedded research design utilizing mixed methods, enabling the integration of evidence from both qualitative (e.g., personal experiences) and quantitative methods (e.g., standardised questionnaires) (Moula, Walshe, & Lee, 2023).  Qualitative textual and art-based techniques were utilised to explore students' experiences in the felt-sense intervention, specifically through a focusing exercise. Meanwhile, quantitative methods were employed to evaluate changes in nature-relatedness, future nature engagement, and well-being. Thus, the mixed methods approach was chosen for complementary purposes rather than for cross-validation or triangulation. 
2.2 Participants
A total of twenty-three participants (Mean age = 26.3, sd = 12.2), comprising 16 females, 5 males and 2 non-binary individuals (self-reported gender, in line with SAGER guidelines checklist; Van Epps et al. 2022), completed both the quantitative and qualitative aspects of this study.  All participants were in their final year of undergraduate studies. Ethical approval was obtained by the university ethics board.  
2.3 Procedure
The study was divided into three parts. In Part 1, participants completed demographic information (age, gender) and baseline scales through an online survey. In Part 2, participants engaged in a daily focusing exercise, summarized below (full instructions of recordings in Supplementary Materials appendix a). Daily reminders were sent via email to prompt participants to actively participate in the designated task. After seven days from the initiation of the study, participants were required to complete the scales again through an online survey and submit a brief qualitative record of their experience (e.g., art, photography, poem, written account up to 200 words) to researchers via email (Part 3). Part 1 of the study required approximately 15 minutes for participants to complete. Part 2 involved a daily activity lasting up to 70 minutes (5-10 minutes daily), while Part 3 required 15-25 minutes for completion.
2.4 Felt-sense Intervention
For 7 consecutive days, participants were instructed to select an outdoor natural space—whether consistent or varying in location—that provided a sense of privacy conducive to completing the assigned exercise. Participants were directed to read the instructions or utilise a guided audio (provided by a female ecotherapist). The exercise involved a focusing activity in which participants directed their attention to the connection between their feet and the ground. With either closed eyes or a soft focus, they then followed their breath through their body, while observing their body's posture and subtle movements (see Appendix A). Participants noted sensations in their body and the sense qualities of their environment (e.g., air on skin). Finally, they opened their eyes and explored their surroundings, listening to the symphony of nature with heightened bodily awareness.  A time frame of 5-10 minutes was suggested for this activity.
2.5 Materials
2.5.1 Qualitative instruments. At the conclusion of the week, participants were requested to email the researchers, offering a brief reflection on their experience in a format of their choosing, such as a photo, poem, or drawing (with a one or two-sentence description if applicable), or a written account (up to 200 words). 
2.5.2 Quantitative instruments. The baseline and post-intervention questionnaires contained measures of nature relatedness, subjective well-being and motivation for future nature engagement. Nature Relatedness (NR) was measured by the 21-item Nature Relatedness (NR)  Scale (Nisbet, Zelenski & Murphy, 2009) Cronbach’s alpha between .77 and .84). The scale assesses the affective, cognitive, and experiential aspects of individuals' connection to nature. Specifically, the NR scale consists of three subscales, NR-Self, NR-Perspective, and NR-Experience. NR-Self has nine items that measure one's internalised connection to nature (e.g. “My relationship to nature is an important part of who I am.”). NR-Perspective has six items reflecting an external worldview of nature (e.g. “Conservation is unnecessary because nature is strong enough to recover from any human impact” (reversed)). NR-Experience has six items representing physical familiarity with nature (e.g. “I enjoy being outdoors, even in unpleasant weather.”). Item responses were collected on a five-point Likert scale from ‘disagree strongly’ (1) to ‘agree strongly’ (5). Overall NR score was calculated by averaging all 21 items (after reverse scoring appropriate items: 2, 3, 10, 11, 13, 14, 15, 18), with the higher score reflecting the stronger connection to nature. Scores on the 3 NR dimensions were also calculated by averaging appropriate items after reverse scoring. In our research, Cronbach's alpha for the full NR scale was 0.81, and 0.81 for NR-Self, 0.58 for NR-Perspective, and 0.65 for NR-Experience. The values of Cronbach's alpha for full NR scale and NR-Self demonstrated good internal consistencies, and for NR-Perspective and NR-Experience were acceptable to an exploratory study. 
Subjective well-being was measured with Positive and Negative affect - 20-item scale PANAS (Watson, Clark & Tellegen 1988; Cronbach’s alpha ranging from .84 to .90 – Magyar-Moe, 2009). PANAS measures the affective component of subjective well-being, phrased to focus on state experience, asking how respondents felt emotionally over the past week. It includes two mood scales, 10 items measuring positive affects (PA) (e.g., interested) and 10 items measuring negative affects (NA) (e.g., irritable). Participants rate items on 5-Likert-type scale ranging from 1 = very slightly or not at all to 5 = extremely to indicate the extent to which they have felt the emotion during the past week. The positive and negative affect scores are added and can range from 10-50 with higher scores representing higher levels of positive affect and negative affect.
Motivation for future nature engagement was measured by adapting the Change Questionnaire (Miller & Johnson, 2008). This 12-item scale covers the six sub-dimensions of change language (i.e. Desire, Ability, Reasons, Need, and Commitment to change, and Taking steps toward change) hypothesised to be active components of motivation for change (e.g. “I want to… engage with nature more frequently” [Desire]; “I could… engage with nature more frequently” [Ability]; etc.). There are two items per dimension, rated on a Likert scale ranging from 0 (definitely not) to 10 (definitely). A total “Change score” was computed by summing all item scores and dividing them by 12 to get a score ranging from 0 to 10. Each subscale score was computed as the sum of the corresponding two items divided by two to yield scores ranging from 0 to 10.

2.6. Data Analysis
Qualitative data were analyzed using NVivo software. Two researchers independently conducted the analysis and then cross-validated the identified themes. Polytextual Thematic Analysis (PTA) as proposed by Gleeson (2020) was employed to analyze the data, allowing for the examination of both images and text assuming their interconnectedness. PTA is an adaptation of thematic analysis (Braun & Clarke, 2006), a flexible method suitable for exploring various qualitative data types, including experiences and opinions. The PTA process involved data familiarization, initial coding of participant responses, theme emergence, review, definition, and condensation. Quantitative data were analysed using JASP. As parametric assumptions were met, paired sample t-tests were used to examine potential differences in scores between pre- and post-intervention conditions.

3. Findings
Five main themes were identified during the analysis of the qualitative data positive well-being, connection with natural environment, connection to self and others, behavioural change, intervention characteristics.
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	Figure 1.Five main themes from the qualitative analysis: Connection with Self and Others, Positive Wellbeing, Behavioural Change, Intervention Characteristics, Connection with the Natural Environment.



3.1 Positive Well-being
All participants reported increased well-being throughout their accounts, and specifically through four mechanisms: relaxation, grounding, clarity and emotional processing.   
The majority of participants expressed a sense of peace during the exercise, with many noting that this calmness continued even after the session ended. Sally, for example, remarked:
“I have felt much calmer and relaxed after doing the exercise as I'm someone who tends to be quite anxious” Sally
This sense of relaxation appears to be linked to the focus on the felt-sense itself, with deliberate attention directed inward to the somatic experience, enabling a shift away from tasks or concerns, reducing the possibility of cognitive overload. As one participant mentioned:
"it certainly helped lower my stress levels and made me feel more grounded, rather than feeling overwhelmed with thoughts." Gemma
While focusing inward can be practiced anywhere, participants highlighted the unique resonance of this inward process when conducted in a natural environment. Sarah, for instance, shared her experience: 
“Very peaceful and relaxing to take a moment to ‘quiet’ your thoughts....it felt very calming and soothing to be outside and admire nature” Sarah
Sarah's account underscores how engaging in the exercise outdoors amidst nature can have a particularly calming effect:
 “I sat down and listened to the audio in one ear whilst listening and observing the nature around me in the other, it was really calming” Sheila
These two quotes underscore the crucial role that the natural setting plays in amplifying the benefits of the embodiment exercise. Katie echoed this sentiment: 
“I felt the warmth of the sun kept me calm and grounded and allowed me to reflect....(figure 2a) also highlights how powerful the sun is to cast such vivid shadows” Katie 
Participants were invited to share images or drawings to document their experience taking part in the exercise (figure 2). For this participant, the stillness of the image (figure 2a) captured helps to show the calmness and relaxation Katie felt while taking part in the embodiment exercise. 
[image: ]
Figure 2. Images captured by participants documenting their experiences (a) is by participant Katie showing the power of the sun in shadows, (b) a vision board created by participant Linda to document their feelings from taking part in the exercise (c) from Claire, illustrates the impact of the wind around during the exercise (d) by participant Hazel, documenting the location in which they took part in the exercise. (e) demonstrated the locations the exercise took part in, preferring to experience nature through evening hours, by Natasha (f) shows a sense of getting away from everyone and everything, by Arabella.

A common thread from participants was how the intervention had helped them to listen in, in an attentive and open-hearted way (Figure 2b). One participant shared that the exercise was really helpful to process the grief related to a recent loss:
	 “My gramps passed away on Sunday and even then, it helped and is helping me to manage my emotions while navigating the loss. Participating in this made me more aware of and more open to my emotions, like I was finally ACTUALLY listening to myself” Ruby
This underscores the importance of attending to the felt sense of one's current experience, enabling comprehension of aspects that may be partially known but not yet fully realised.
Additionally, two participants noted experiencing increased clarity as a result of the interventions. This clarity appears to be linked to fostering non-judgmental awareness of the present moment, which can be felt within the body, and from the transformative shift in perspective fostered by immersing oneself in a natural environment: 
 “[doing the focusing in nature] has opened my mind up in making sure I relax my mind more and focus on my health instead of constantly stressing or worrying about certain things”. Gemma
Nature became a place of solace and comfort as in this participant’s poem:
“And yet, with an empty heart
I feel your warmth spreading through me
And yet, with empty eyes
my gaze falls upon your beauty

And yet, with an emptiness deeper than the abyss
I long once more for your bliss” 
Cole

3.2 Connection with the natural environment
This theme is about how the participants found increased awareness and bond with the environment. One aspect was present attention. Through the felt-sense, participants reported increased ability to pay attention to the here and now, and to the natural environment around them:

	“During the course of this week I noticed there are ducks around a pond I drive past (they are sometimes on the road, I am very cautious of them), I also have a bird feeder in the garden and spent some time to notice when they visited. A couple of evenings when the weather was clear, I spent time outside to notice the sky, it was very clear and beautiful, and felt calming and endless when taking the time to gaze into it.” Michaela
 
 The detailed account provided by the participant highlights a deliberate effort to engage with nature, from observing ducks and bird feeders to contemplating the vastness of the sky. This suggests a transformation in perspective, wherein individuals actively seek out moments of observation and reflection, finding solace and beauty in the natural world. 
Additionally, some participants, like Robbie and Hayley, extended this connection to finding significance even in seemingly mundane aspects of their surroundings:
	“Noticing bird boxes around the local uni campus in the trees…weird stuff like looking at the stitching on the seams of the bus seats. “ Robbie
	“Whether it was a tiny puddle or leaves on the ground. I really felt every stone and rock under my feet too, something I wouldn't have given a second thought. “Hayley
By nurturing a deep, felt-sense connection with the natural environment, participants experienced a heightened sense of closeness to it:
	"For me, it's deepened my connection to the world around me," shared Sheila.
This profound connection with nature extended to some participants feeling a sense of complete immersion, describing it as a feeling of "belonging" or "oneness" with the natural world. Janine, for example, articulated feeling seamlessly integrated into the environment, even with eyes closed: 
	“The study conjured this painting in my mind - I remember seeing it for the first and feeling like I was there. That's how the experience made me feel - I could see everything around me even with my eyes closed and felt like I was a part of it all” Janine
Claire's interaction with nature involved a profound bodily engagement, fostering a sense of tranquillity as she participated in the focusing exercise, as evidenced by her use of the phrase "let it happen" to encapsulate her experience. In Figure 2c, Claire depicted her encounters with the wind and its impact during the exercise. The depiction of swirling winds and rustling leaves serves to illustrate the sensation of being enveloped by and moved by nature, suggesting a deep engagement and harmony with the natural environment in that moment. 
“The most profound moments tended to occur on windy days where the wind would just swirl around me, pull at my hair or be so strong that I had to move against it. There was a motion, a dance to the wind and I could just sit in it and let it happen.” Claire  
George recounted similar encounters, but he also noted the challenge of maintaining stillness amidst the dynamic forces of nature and the pull to let the body follow them: 
“as I sat, I felt everything around me and mostly I heard the noise around me. From the trees to the rain i felt calm with the wind be used for me to breathe, it was hard to sit still as everything was moving around me and I was trying to stay still” George.

3.3 Connection with self and others
The theme of self-connection resonated across many narratives. This link was fostered by dedicating time each day to pause and engage in the grounding exercise (See Figure 2f). For one participant, reconnecting to their felt-sense evoked nostalgic memories of childhood bond with the natural world, now rekindled:

	"It was a nostalgic experience to reconnect with nature, as it reminded me of the deep connection I had with the natural world as a child. It reignited my desire to spend more time outdoors. " Sarah

Additionally, for some, the exercise transformed into a profound spiritual experience. Claire explained how providing her with opportunities to connect intimately with her faith and commune with her God:

	"At times, I found myself drawn to prayer. As a Christian, moments of quiet often lead me to express my faith through prayer. The meditation sessions evolved into spiritual moments where I could commune with my God. This aspect was deeply meaningful to me." Claire

Despite the invitation for participants to practice the exercise in a quiet, natural setting, this was not always feasible for everyone. Two participants adapted the practice to fit their lives in different ways.

For Hayley, the intervention became a bonding experience not only with her pet but also with her daughter. By involving her daughter in the grounding exercise during their outdoor time together, they both became more attentive to their surroundings. Hayley remarked:

	“Most days i was out with my dog or my daughter and really taking everything in.” Hayley
On the other hand, Sarah found that practicing the exercise in a bustling town environment provided a unique opportunity for connection. Amidst the activity of the town, particularly during market hours, Sarah experienced a heightened sense of connection to the bustling environment and the people within it. This fostered a feeling of belonging to the larger human community for Sarah. She reflected:
	"Engaging in meditation amidst the activity of town, especially during market hours, was a fascinating experience. I felt a heightened sense of connection to the bustling town environment and the people within it, fostering a feeling of belonging to the larger 'human' community."  Sarah

3.4 Behavioural Change
Several participants noted how engaging in the exercise expanded their opportunities to connect and engage with nature, prompting them to explore new environments and timeframes that were previously unfamiliar. Despite initial unease, they found this shift rewarding. For instance, documented in figure 2d, Hazel described transitioning from their garden to a nearby park:

"After completing the initial days in my garden, I decided to vary the setting for the activity. I captured this photo on my way to the park, where I continued the study. Although I initially felt uneasy in a more public space, as I allowed myself to relax, I gradually felt more at ease and found greater connection with myself and the surroundings." Hazel

Moreover, two other participants began venturing outdoors during the evening, as depicted in Figure 2e.

Several participants expressed their intention to extend the exercise beyond the designated week, acknowledging the relaxation benefits they had experienced, greater ability to “live in the moment” as well as enhanced connection with nature. One participant, Robbie, shared their plan to continue incorporating walking meditation into their daily commute:

	"In addition to the prescribed sessions, I began practicing more walking meditation during my commute, which I plan to continue. Walking slower and focusing on breathing has been really helpful for me." Robbie

Participants also found the exercise to be useful for self-reflection and learning through the ability to understand themselves and their needs, such as dealing with stress, on a deeper level. Paul also discussed the intention to use the exercise in the future:

	“I have come across this kind of meditation before and I intend to use it more over the coming months, especially when dealing with stress” Paul

3.5 Intervention characteristics
Among the benefits experienced by participants in their interactions with nature and the sensed environment, there were also instances of negative emotions and challenges encountered. These often revolved around adverse weather conditions, as articulated in the following excerpts. Sarah, for instance, recounted how inclement weather hindered her ability to fully engage in the exercise, dampening her overall experience:
"Unfortunately, I only managed two meditation sessions outdoors due to the weather. Whether it was the biting cold, rain, or strong winds, it was difficult to muster the motivation to venture into nature. This desire conflicted with the reality of dealing with the harsh weather conditions and the pressing workload from university." - Sarah
For Amy too, cold and rainy weather posed a challenge, yet sunny days provided an opportunity to revel in the natural surroundings, particularly enjoying the soothing sounds of the beach:
"On days when the weather was cold and rainy, I found it challenging to immerse myself in nature and appreciate my surroundings. However, on sunny days, I relished the chance to venture out, listening attentively to the ambient sounds. I especially cherished moments spent at the beach, mesmerized by the rhythmic waves and the overall beach ambiance." Amy
Furthermore, stress and workload affected motivation to spend time in nature, as Claire elucidated:
"However, some days I felt restless, and those 5-10 minutes seemed interminable, particularly when I had a lot on my plate or was rushing to an appointment. The time constraints made it difficult to pause and truly connect with the environment." Claire
Additionally, some participants were confronted with the distressing reality of human impact on the environment, evoking strong emotions. Moyra, for example, expressed profound disdain for the detrimental effects inflicted upon nature:
"I hate what we are doing to it." - Moyra
This sentiment reflects a deep emotional response to environmental degradation, potentially hindering one's connection and engagement with nature due to concerns and negative emotions regarding the damage being inflicted. However, it may also signify a heightened sense of responsibility and the need for increased connection to nature to advocate for its protection and preservation.
Despite these challenges, several participants found the audio guide to be a valuable aid in navigating the exercise. One participant, praised the soothing and empowering language used in the guide, which contributed to a more profound connection with the surrounding environment:
"What a relaxing voice you have! Also, the choice of language used was empowering and helped me connect with the world around me." - Natasha

3.6 Quantitative findings
Table 1 presents the results of paired sample t-tests. The changes in scores show higher scores for the total nature-relatedness score and its sub-scales at post-task. However, statistical significance was observed only for the NR-self sub-scale. Higher scores post-task for the NR-self sub scale provide support and reflect the qualitative findings around a stronger connection with the self through taking part in the felt-sense exercise. Participants also described a stronger connection with others, including family, pets or the local community as a result. Additionally, increased scores were observed in the Motivation for Future Nature Engagement Change Questionnaire (MFNE) total, as well as in the Commitment, Taking Steps, and Reasons for Change sub-scales. Furthermore, increased scores from the motivation for future nature engagement post-task suggest participants feeling a stronger connection with nature in terms of engaging with the natural environment and possible behaviour change through compassionate action.  No statistically significant changes were identified for PANAS scores, though again in the expected pattern for post-task, with higher positive affect and decreased negative affect. Although no significant changes from the PANAS, the scores patterns support the qualitative explorations around positive wellbeing benefits felt by participants after the felt-sense exercise.
Table 1
 T-tests exploring change in nature relatedness (NR), affect (PANAS), and behavioural change (MFNE). 
	Pre-task and post-task measures
	t
	df
	p
	Cohen’s d
	SE Cohen’s d
	Lower (95% Cl for Cohen’s d)
	Upper
(95% Cl for Cohen’s d)

	NR Total
	1.93
	22
	0.066
	0.40
	0.17
	-0.03
	0.82

	NR Self
	2.78
	22
	0.011*
	0.58
	0.19
	0.13
	1.02

	NR prospective
	0.56
	22
	0.587
	0.12
	0.18
	-0.30
	0.52

	NR experience
	-0.65
	22
	0.521
	-0.14
	0.18
	-0.5
	0.28

	PANAS positive affect
	0.97
	22
	0.343
	0.20
	0.27
	-0.21
	0.61

	PANAS negative affect
	-1.45
	22
	0.161
	-0.30
	0.19
	-0.72
	0.12

	MFNE Total
	2.10
	22
	0.047*
	0.44
	0.20
	0.01
	0.86

	MFNE Desire
	1.08
	22
	0.293
	0.23
	0.17
	-0.19
	0.64

	MFNE Ability
	0.84
	22
	0.411
	0.18
	0.22
	-0.24
	0.59

	MFNE Reasons
	2.08
	22
	0.049*
	0.44
	0.18
	0.00
	0.86

	MFNE Need
	1.98
	22
	0.061
	0.41
	0.21
	-0.02
	0.83

	MFNE Commitment
	2.19
	22
	0.039*
	0.46
	0.23
	0.02
	0.88

	MFNE Taking Steps
	2.31
	22
	0.031*
	0.48
	0.24
	0.05
	0.91


Note. * p < 0.05  

4. Discussion
This study set out to investigate the role of the felt-sense in enhancing well-being and fostering a deeper connection to nature. Participants reported a deeper connection to nature and a heightened sense of well-being, noting an increased ability to connect with their bodies and better understand themselves. The intervention also catalysed behavioural changes, with participants demonstrating shifts in their engagement with nature and their daily routines, suggesting that the felt-sense exercise can influence both personal and environmental awareness.

4.1 The Role of the Felt-Sense in Nature in Fostering Well-Being
The most consistent finding in our study was the positive impact of the felt-sense exercise in nature in fostering well-being. This aligns with Ulrich’s Stress Recovery Theory (SRT) (Ulrich, 1983, 1991)’s premise that natural settings promote physiological recovery, and our findings suggest that deliberate bodily engagement—rather than passive exposure alone—further amplifies this effect. For example, Ruby’s experience of using the felt-sense exercise to process grief—combined with the calming presence of nature—illustrates how this practice facilitates autonomic regulation, enhancing emotional openness and self-awareness. 
Research on body-focused practices, such as body scans, supports this mechanism, showing that they regulate breathing and heart rate, promoting relaxation and emotional stability (Ditto, Eclache & Goldman, 2006; Miriams, Poliakoff, Brown & Lloyd, 2013; Fischer, Messner & Pollatos, 2017). Furthermore, our findings resonate with polyvagal theory (Porges, 2001), which highlights the role of autonomic flexibility in emotional regulation. Further research (Dana, 2018; Weng et al., 2021) on felt-sense practices in nervous system regulation provides further support for the positive impacts mindfulness-based interventions can have on the body. Future studies could further explore these mechanisms by measuring physiological markers such as heart rate variability (HRV) and respiration rate to assess the specific effects of the felt-sense exercise in natural environments.
In our study, participants like Sarah and Sheila described how their felt-sense practice intensified their awareness of the tactile qualities of nature, which, in turn, deepened their sense of relaxation. By shifting attention inward, the felt-sense exercise in nature heightened awareness of natural stimuli—such as the warmth of the sun or the movement of the wind across the skin—deepening participants’ engagement with their surroundings. Johnson (2015) describes this as experiencing reality in unified, gestalt-like wholes—a mode of immediate, embodied sensing that elicits emotional connection. This idea is further supported by Kim, van Rompay, & Ludden (2022)’s qualitative study, which highlights how contextual factors (e.g., spatial orientation, viewpoint, sensory contrasts) shape the relaxation benefits of nature by enhancing sensory and emotional immersion. Taken together, these findings suggest that nature’s restorative potential is not merely passive but can be actively amplified through intentional sensory engagement. The felt-sense exercise thus emerges as a mechanism that strengthens the physiological, sensory, and emotional benefits of nature, reinforcing the idea that mindful embodiment enhances the healing potential of natural environments.
Stress recovery and cognitive restoration can co-occur (Scott, McDonnell, LoTemplio, Uchino & Strayer, 2021). From a cognitive perspective, our findings expand upon Attention Restoration Theory (ART) (Kaplan, 1995). While ART suggests that nature is cognitively restorative by offering soft fascination and a sense of “being away” from cognitive demands (Kaplan & Kaplan, 1989), our results indicate that the felt-sense exercise enhances this process by anchoring attention to bodily sensations in nature. For instance, Michaela’s deliberate focus on small, soothing details—such as the movement of ducks and the vastness of the sky—demonstrates how bodily awareness intensifies soft fascination, leading to greater cognitive clarity and emotional grounding. This finding suggests that nature’s restorative benefits depend not only on the environment itself but on the quality of interaction with it.
Our study further challenges the assumption that large-scale or remote natural settings are necessary for relaxation and emotional well-being. While previous research highlights the importance of wilderness areas for well-being (Hinds, 2011), our findings suggest that it is the quality of sensory engagement, rather than the remoteness of nature, that unlocks these benefits. Participants in this study engaged in felt-sense exercises in diverse settings—from expansive wilderness areas to small urban parks—yet consistently reported that deliberate sensory immersion was the primary driver of relaxation and emotional processing. This has important implications for nature-based interventions, suggesting that restorative and therapeutic effects may be optimised by integrating embodied practices that actively engage attention, emotion, and physiological regulation. Thus, the felt-sense exercise acts as a bridge between physiological regulation, sensory immersion, and cognitive restoration.
4.2 Connection with the environment
The felt-sense exercise played a significant role in deepening participants' connection to their natural environment, fostering a sense of belonging and alignment with their surroundings. This body-nature connection not only strengthened participants' identification with nature but also cultivated a felt sense of being part of a greater whole. Our quantitative findings further support this perspective: the increase in participants' NR-Self scores (Nisbet et al., 2009) suggests that the intervention enhanced their identification and personal connection to nature. These findings align with previous research emphasizing the role of bodily awareness in strengthening nature connectedness (Branham, 2024; Răban-Motounu, 2014).  Branham (2024) suggests that when individuals are free from distracting pain, possess emotional awareness, and can regulate bodily sensations, their ability to bond with nature is heightened. While this perspective emphasizes the absence of discomfort as a prerequisite for deep nature connection, we propose an alternative explanation: bodily sensations serve as an anchor to the present moment, enabling a more immersive and embodied experience of the natural world. Interestingly, this enhanced connection was not limited to the inanimate natural world but extended to a kindly awareness of one’s surroundings, including other people and living beings. While previous research suggests that simply being in nature with human company does not necessarily predict recovery (Staats & Hartig, 2004), our findings suggest that the presence of other living beings—particularly animals—can intensify the restorative effects of nature. Participants such as Hayley and Michaela described how interactions with animals deepened their sense of peace and connection, indicating that nature’s benefits may be most potent when engagement is both active and relational rather than purely passive.
Beyond strengthening connections with nature and others, the felt-sense exercise also fostered a deeper sense of belonging. The freedom to choose their own environment for the exercise contributed to this, with some participants reporting that practicing in bustling towns enhanced their feelings of community and place attachment. This aligns with research on place attachment theory, which suggests that individuals form deep emotional bonds with places through repeated, meaningful interactions (Scannell & Gifford, 2010). Additionally, studies on urban nature experiences highlight that fostering nature-connectedness does not necessarily require immersion in remote or wilderness environments. Instead, engagement with urban green spaces and micro-restorative environments (e.g., indoor plants, natural views, nature sounds) can enhance well-being and foster a sense of place (Bringslimark, Hartig & Patil, 2009; Keniger et al., 2013; Nukarinen et al., 2022). When engagement is intentional and embodied, as it was in this exercise, urban environments can offer meaningful opportunities for connection.
4.3 Behavioural change
Participants consistently reported that the felt-sense exercise was a positive and meaningful experience they intended to continue beyond the study. This is reflected in our quantitative findings, which indicate an increase in participants' commitment to engaging with nature, taking proactive steps, and identifying reasons for change. One possible explanation for this emerging behavioural shift is the structured nature of the exercise, which may have encouraged participants to dedicate uninterrupted time outdoors, helping them to establish a routine and reinforce a sense of connection to the natural environment, as previously observed (Chou & Hung, 2021; Lawton, Brymer, Clough, & Denovan, 2017).
Interestingly, many participants expressed unease and uncertainty about trying new experiences in nature. However, as the study progressed, these feelings transformed into a sense of accomplishment and reward, with participants reporting increased self-confidence and a growing curiosity about exploring new places and environments. This included venturing outdoors in various weather conditions and at different times, such as in the evening, which further expanded their engagement with nature.  These findings align with research on nature-based interventions, which suggests that trying new activities in natural settings fosters a sense of personal achievement, enhances confidence, and improves self-esteem (Christie, Thomson, Miller, & Cole, 2016; Kingsley, Foenander, & Bailey, 2019). By encouraging participants to engage in new sensory experiences, explore unfamiliar environments, and step beyond their comfort zones, the felt-sense exercise may have played a role in strengthening their motivation to continue nature-based engagement over time.
Another key factor in fostering behavioural change was the role of reflective practice. Participants appeared to find value in the reflective qualitative responses they provided, reinforcing previous research suggesting that therapeutic self-expression—such as through journaling or structured reflection—can enhance emotional processing and personal insight (Alexander, McAllister & Brien, 2015). This suggests that the combination of sensory immersion, structured reflection, and repeated engagement with nature may serve as a catalyst for behavioural change, encouraging participants to deepen their interaction with the natural world beyond the study period.

4.4 Limitations and future research
While this study provides valuable insights into the role of the felt-sense as a pathway to nature connectedness and well-being, several limitations must be acknowledged. The study was conducted with a small sample (N=23) of university students, within a single institution. This limits the generalizability of findings to broader and more diverse populations. University students may have unique stressors and lifestyle factors that influence their engagement with nature and responsiveness to the intervention, making it unclear whether the results would hold in different demographic groups, such as older adults, individuals from non-academic backgrounds, or those with varying levels of nature familiarity. The intervention lasted only seven days, providing limited insight into long-term effects. While participants reported immediate increases in well-being and nature connectedness, it is unclear whether these effects are sustained over time. Future studies should include longitudinal designs with follow-up assessments to examine whether changes in nature relatedness, well-being, and behaviour persist weeks or months after the intervention. Although some physiological mechanisms (e.g., autonomic regulation) were discussed, the study did not include objective physiological measures such as heart rate variability (HRV) or cortisol levels to assess stress reduction more rigorously. Future research could integrate biometric data to strengthen claims about the physiological benefits of the felt-sense exercise. 

4.5 Applied implications and conclusions
The embodiment exercise demonstrated a cost-effective approach to enhancing both nature connectedness and personal wellbeing, while also fostering a deeper internal bodily awareness. With its flexibility and accessibility, the felt-sense pathway could be integrated into green social prescriptions and nature-based interventions, providing an effective tool to aid rehabilitation by encouraging individuals to reconnect with their bodies and strengthen their relationship with the natural environment. Additionally, the exercise has the potential to serve as a day-to-day coping and regulation strategy beyond structured interventions. The exercise was carried out in a variety of locations from gardens to parks and towns, which provides more accessibility to most of the population in comparison to wilderness areas. Therefore, emphasising a more socially just approach to nature engagement interventions. Future research could further explore the benefits of incorporating such practices into wellbeing and rehabilitation programmes. It is important to note that for individuals who have experienced pain or trauma, reconnecting with their body can be particularly challenging, and such exercises should be approached with sensitivity and care. 
While the felt-sense exercise offers significant potential for well-being and rehabilitation, it is crucial to acknowledge potential challenges for individuals who have experienced interpersonal trauma or chronic pain. For some, focusing on bodily sensations can be triggering, particularly if dissociation, hypervigilance, or somatic distress are part of their trauma response. Research suggests that body-oriented practices must be approached with sensitivity, as they can evoke unprocessed emotions or discomfort (Van der Kolk, 2014).
Therefore, trauma-informed adaptations should be considered when implementing felt-sense exercises in therapeutic or community settings. This might include providing options for grounding techniques, allowing participants to engage at their own pace, and incorporating alternative methods such as external sensory focus or guided nature observation. Ensuring that individuals have autonomy and support when engaging in these practices is essential for making them inclusive, safe, and beneficial across different populations.
The felt-sense exercise presents a promising and scalable intervention that bridges physiological regulation, sensory immersion, and cognitive restoration, offering a new dimension in nature-based interventions. By deepening bodily awareness, individuals may not only enhance their own well-being but also cultivate a more profound, reciprocal relationship with the natural world, fostering greater environmental engagement and sustainability.
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Appendix A
Exercise Instructions
Sitting still in a place which feels comfortable. Focus your attention on feeling the connection between your feet and the ground. 
Close your eyes if you are comfortable doing so, or, if this feels too much, let your eyes go into soft focus. Bring your attention to your feeling sense. 
Notice what you can feel through your feet. What can you notice about the ground that you are sitting on? Is it soft or hard underfoot? Do you feel it spongy, squishy, slippery or rough like grass or mud, or is it solid like tarmac or concrete? Keeping your eyes closed, see what you can learn about the ground simply from this feeling of sitting and connecting. You can sway slightly to and fro if this helps you to feel what you are sitting on better. 
Breathe out slowly, imagining your breath going down through the soles of your feet. Relax into the connection which you make with the ground. Notice how your body feels to be here in this space.
Now bring your awareness to the way that your body is sitting. Notice subtle movements in the muscles of your feet, your toes and your heels. Notice your ankles and the way that they also work to keep you sitting. Notice your calves, knees, thighs and hips. Notice the way that different muscles are working. Notice your back, shoulders and neck. Feel the strength in your body. Feel its tallness. 
Breathe out slowly and feel your shoulders broaden. Feel the way that your body becomes confident and strong as you are firmly planted on the earth. Relax into your body and trust its strength.
Now bring your awareness of your breath. Notice the way that your body flows with each intake and outflow of breath. As you breathe in, feel the quality of the air. Is it cool or warm? Does it feel dry or damp? Can you smell anything?  As you breathe out, notice the sensation of air in your nostrils and the feeling in your chest as your lungs empty. Notice how your body relaxes as you release the breath. Notice any other feelings which come up in you and let them go into the out breath. Let your attention follow the breath outwards, imagining how far it is extending from your body into the air around you. Send your breath out into the atmosphere. 
Feel the air on your skin. Feel your connection to the air on which we all depend. Feel connection with life in all its myriad forms.
Slowly open your eyes. Now take some time to explore more of the place which you have chosen, bringing this same awareness to it. Invite the space and the things in it to speak to you. Be in it and listen with your body to the whole orchestra of nature which surrounds you. 
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