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ABSTRACT 

Gratitude Is in Our Nature: How Mindful Appreciation of Nature Affects Well-Being 

Lisa Tejpar 

Although a wealth of research supports nature’s beneficial effects on well-being, a lack of 

attentiveness and appreciation for nature may prevent people from fully experiencing 

nature’s benefits. A mindfulness-based nature intervention was tested across two studies 

to investigate whether gratitude and mindfulness can boost nature’s effects for well-

being. Students completed activities across a one-week (Study 1; N = 129) and two-week 

(Study 2; N = 130) intervention. Students in both studies experienced significant declines 

in positive and negative emotion over time. Study 1 did not show the expected increases 

in gratitude and connection to nature. Study 2 found that students who simply spent time 

in nature experienced fewer negative emotions and greater increases in trait gratitude than 

those who were asked to gratefully reflect on their natural surroundings. Both studies 

found positive correlations between trait gratitude, mindfulness, well- being and 

connection to nature. Implications and suggestions for future research are discussed. 
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Gratitude Is in Our Nature: How Mindful Appreciation of Nature Affects Well-Being  

“The roots of all goodness lie in the soil of appreciation for goodness.” 

His Holiness Tenzin Gyatso, the Dalai Lama 

 

Despite abundant evidence for the favorable effects nature has on well-being (e.g., 

Hartig, Mitchell, de Vries, & Frumkin, 2014), many people are still not venturing 

outdoors to reap these benefits. A possible explanation for this is that the benefits of 

spending time in nature are simply underappreciated (Capaldi, Passmore, Nisbet, 

Zelenski, & Dopko, 2015). We tend to underestimate how contact with nature, whether 

prolonged or brief, can affect our mood (Nisbet & Zelenski, 2011). This false 

understanding may rob people of opportunities to connect with the natural environment 

and fully experience nature's beneficial effects for health and wellbeing. 

Based on the research evidence, I proposed that spending more time outdoors and 

fostering a mindful appreciation for nature may help strengthen the human-nature 

connection and enhance nature’s beneficial effects for well-being. To test this, the 

effects of two mindfulness- based nature interventions were examined across two 

separate studies. These interventions were developed with consideration of four central 

factors: how connected one feels with nature, the amount of time one spends outdoors, 

and how mindful and how grateful a person is, in general. Each of these factors will be 

reviewed below, followed by a discussion of the literature that guided the development 

of a mindfulness-based nature intervention and rationale for its design. 

Nature-Relatedness 

Nature can be defined in a number of ways. An extreme definition is the 

proposition of nature as a physical space which has not been touched or interfered with 
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by humans (Ingulli & Lindbloom, 2013). According to this conceptualization, nature is 

something separate from the human world (Wang et al., 2016). This perceived gap 

between humans and nature, driven by urbanization (Zhang, Goodale, & Chen, 2014), 

can have devastating effects on individuals’ well-being, environmental attitudes, and 

connection to nature. Since over half the world’s population lives in cities (Dallimer et 

al., 2012), people are becoming less likely to have direct contact with natural 

environments which have not been altered by humans (Maller et al., 2005; Soga, 

Gaston, Yamaura, Kurisu, Hanaki, 2016).  

A number of other conceptualizations of nature exist in the literature, however, 

that account for nature or elements of the natural environment as existing within urban 

contexts. For example, nature has been broadly defined as environments and physical 

features ranging from plants to non-built landscapes (Hartig et al., 2014; Capaldi et al., 

2015), which can include urban natural spaces, parks, and views of natural elements 

(Nisbet et al., 2011). Consistent with much of the environmental psychology research 

on human-nature interactions, nature was defined subjectively in this study, as a place 

where one can focus on natural elements (e.g., plants and wildlife) and avoid built 

elements (i.e., buildings and concrete). It is important to recognize and value natural 

elements within both a city and wilderness context, as those who engage in frequent 

contact with nature are more likely to feel emotionally connected to it and motivated to 

protect it (Soga et al., 2016). 

Individuals differ in their sense of connectedness with the natural world (Lee, 

Ashton, Choi & Zachariassen, 2015; Nisbet, Zelenski, & Murphy, 2009). Akin to any 

interpersonal interaction, this human-nature bond is complex and comprised of multiple 
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dimensions. Nature-relatedness (NR; Nisbet et al., 2009) is a construct which describes 

one’s cognitive, affective and experiential sense of connectedness with the natural 

environment (Capaldi, Dopko & Zelenski, 2014; Nisbet et al., 2009). Although nature-

relatedness is often conceptualized as a stable trait (Dopko, Zelenski & Nisbet, 2014), it 

can also be measured as a temporary state which fluctuates depending on the situational 

context (Capaldi et al., 2014; Schultz, 2002). 

Trait nature-relatedness, in particular, has been associated with a variety of well-

being indicators, such as positive affect, vitality, autonomy, personal growth, purpose in 

life, life satisfaction (Nisbet, Zelenski, & Murphy, 2011), and happiness (e.g., Capaldi 

et al., 2014; Hartig et al., 1991; Nisbet et al., 2011). Capaldi and colleagues (2014) 

conducted a meta-analysis of over 21 studies with a total of 8,523 participants to 

examine this relationship. Indeed, those who felt more connected to nature tended to 

experience greater positive affect, vitality, and life satisfaction, compared to those who 

were less connected. People who report feeling a greater experiential connection with 

nature also tend to exhibit greater psychological resilience; that is, they exhibit certain 

personality traits which help to maintain a sense of positive mental health and protect 

them from psychological harm (Ingulli & Lindbloom, 2013). Taken together, these 

findings demonstrate the value of feeling connected to the natural world, as it can 

support mental health and serve as a buffer for psychological distress. 

Three major theories have been proposed to aid our understanding of nature-

relatedness and its benefits for human well-being: the biophilia hypothesis, attention 

restoration theory, and stress reduction theory. Each of these three theories will be 

discussed below to explore humans’ sense of connection with the natural world and how 
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this connection can help people to better regulate health and well-being. 

Biophilia Hypothesis 

Evolutionary theorists have suggested humans have an innate need to feel 

connected with other living things (Wilson, 1984). This theory serves as the foundation 

of Kellert and Wilson’s (1993) biophilia hypothesis – the notion that our human 

ancestors’ well- being and survival was contingent upon their connection with nature. In 

other words, those who were more connected with their natural environment were better 

able to meet their needs for basic survival, and thus were more successful in transferring 

their genes to the next generation. Despite our increasingly urbanized world, these 

researchers claim that an intrinsic need to connect with nature is likely still inherent 

within us. Although evolutionary theory is difficult to test, there is substantial evidence 

that exposure to the natural environment and nature images has benefits for human 

health and well-being (e.g., Capaldi, Passmore, Nisbet, Zelenski, & Dopko, 2015; 

Mayer, Frantz, Bruehlman-Senecal, & Dolliver, 2009; Nisbet & Zelenski, 2011). 

Attention Restoration Theory 

An alternate explanation for nature’s beneficial effects on human well-being is the 

idea that nature provides us with a sense of liberation from our day-to- day worries or 

concerns (Kaplan, 1995; 2001). According to this theory, known as attention 

restoration theory (ART; Kaplan, 1995), interacting with environments rich in 

fascinating stimuli (e.g., sunsets) engages effortless attention, or ‘soft fascination’, 

which allows the cognitive mechanisms involved in directed attention to rest and be 

replenished (Kaplan, 1995; Berman, Jonides, & Kaplan, 2008). Therefore, individuals 

tend to recover more quickly from mental fatigue after spending time in natural 



GRATITUDE IS IN OUR NATURE  5 
  

 

environments (Berman et al., 2008; Gatersleben & Andrews, 2013). In fact, many 

people report experiencing increases in clarity and concentration after walking in a 

natural setting (e.g., Hartig, Mang, & Evans, 1991). This cognitive enrichment, although 

subjective, may have a physiological explanation. Furnass (1979) suggested that the 

experience of being in nature can strengthen the activities occurring in the right 

hemisphere of the brain, and allow our brains’ many functions to co-exist harmoniously. 

Experimental studies have supported this; Hartig and colleagues (1991) found that a 

walk in the park was most successful at relieving mental fatigue compared with a walk 

in an urban setting or relaxing in a comfortable chair. In the words of Kaplan and 

Kaplan (1989), natural environments are particularly restorative because they allow us 

to be temporarily removed from our daily stresses, they offer infinite amounts of rich 

stimuli to capture our attention, and they allow us to act freely in the absence of self-

consciousness. 

According to Kaplan and Kaplan (1989), restorative environments require four 

elements: fascination (involuntary, effortless attention); a sense of being away (a 

temporary escape from one’s current situation); extent or scope (the sense of being a 

part of a larger whole); and compatibility with an individuals’ inclinations (whether the 

opportunities provided satisfy the individual’s purposes or intentions). The authors 

proposed that these four elements together provide individuals with the experience of 

feeling revitalized, or recharged, after spending time in nature. Although not all 

restorative environments are natural, several studies have shown that natural 

environments are more restorative than urban environments (e.g., Hartig et al., 2003).  

Additionally, not all natural environments are restorative for all people; 



GRATITUDE IS IN OUR NATURE  6 
  

 

environments such as dense wooded areas may induce fear or stress and require directed 

attention to avoid getting lost or harmed (Gatersleben & Andrews, 2013). One study by 

Gatersleben and Andrews (2013) examined restoration in natural settings by presenting 

photographs of environments with varying levels of accessibility, prospect (i.e., clear 

field of vision) and refuge (i.e., places to hide). Results indicated that exposure to 

natural environments with clear fields of vision, high accessibility, and few places to 

hide was indeed restorative, but exposure to natural environments with less clear fields 

of vision and many places to hide was not. In fact, these types of environments may 

even increase levels of stress and attention fatigue (Gatersleben & Andrews, 2013). This 

may be because reduced clarity of vision and a greater number of hiding places 

decreases one’s chance of survival in the presence of a predator. Limited vision can 

impede one’s ability to escape, and greater hiding places can allow a predator to remain 

hidden. Overall, these findings demonstrate that not all kinds of natural environments 

can be considered restorative. Because of this, researchers examining the restorative 

potential of natural environments should take into account factors which may evoke fear 

or stress in participants, such as things which may limit accessibility (e.g., fallen trees), 

reduce clarity of vision (e.g., dense woods), or increase chance of refuge (e.g., hollow 

tree trunks or caves). 

Stress Reduction Theory 

Stress Reduction Theory (SRT) is very similar to ART as it is based on human 

responses to the natural environment (Ulrich, Simons, Losito, Fiorito, Miles, & Zelson, 

1991). According to this theory, nature helps individuals to restore adaptive resources 

by providing them with an escape from physical and social stressors (Home, Hunziker, 
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& Bauer, 2012) and allowing them to appreciate nature for its aesthetic attributes and 

symbolic qualities (Hartig et al., 2014). According to psycho-evolutionary theory, 

nature can quickly evoke positive emotions in an individual who is experiencing acute 

stress. This helps to block negative thoughts and feelings and helps reduce physiological 

activation (Ulrich et al., 1991), which would have been advantageous to our ancestors’ 

survival. However, some natural environments may be more useful than others for 

reducing stress. Regan and Horn (2005) found that all types of nature are associated 

with relaxation, but green nature (e.g., trees and foliage) may be sought more often than 

natural water (e.g., seas and rivers) when experiencing particularly high levels of stress. 

These findings demonstrate that some types of environments may be more effective at 

reducing negative emotion than others. 

Disengagement with Nature 

According to Gifford (2011), there are several reasons why some individuals may 

not be venturing outdoors, despite the plethora of evidence to support its advantageous 

effects. For one, people may simply not know about the potential benefits of engaging 

with nature, or how to incorporate nature into their daily routine. They may also be 

victim to a phenomenon termed environmental numbness; that is, spending time outside 

may not be important if a person is not experiencing any immediate personal difficulties 

associated with an absence of nature contact. In contrast, if an individual has heard 

about the supposed benefits of being outdoors too often, they may habituate to these 

messages and become numb to subsequent encouragements. In addition, the influence 

of social factors may be of significant consideration. For example, individuals may be 

unlikely to engage with nature if none of their friends, family or colleagues are doing 
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so, or if it is not considered to be a social ‘norm’. 

Gifford (2011) proposes that people may be more likely to engage in certain 

behaviours (such as increased nature contact) after making significant financial, time, or 

behaviour pattern investments (e.g., trading in one’s car for a bicycle or moving closer to 

a national park). Conversely, individuals may be hesitant to engage with nature due to 

perceived physical (i.e., dangerous wildlife) and psychological (i.e., teasing due to 

increased engagement with nature) risks. From a biological perspective, habits are 

difficult to change because they are formed to help protect and ensure our survival; thus, 

habitual thoughts and actions become hardwired into our minds and bodies (Carozaon, 

Stigsdotter, Moeller, & Rasmussen, 2012). This can make the adoption of new 

behaviours, such as spending time in nature, considerably challenging. 

Reaping Nature’s Benefits in Full 

In addition to restricting opportunities for engagement in nature, the social, 

economic and technological demands of modern life tend to diminish the quality of 

nature’s restorative effects (Hartig & Kahn, 2016; Lymeus, Lindberg, & Hartig, 2018). 

Intrusive thoughts such as those which are school, work, or cell phone related (Terry & 

Terry, 2015) often crowd our mind and make it remarkably difficult to be ‘present’. 

Terry and Terry (2015) found that individuals who experienced more intrusive thoughts 

due to cell phone use experienced more near-accidents while driving. Moreover, results 

demonstrated that acting with awareness and being nonjudgmental of inner experience 

was associated with less experiences of near-accidents. These results suggest that 

individuals who are more aware of the present moment and more accepting of their 

emotional responses may be better able to focus their attention on their present 
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surroundings. Based on these findings, cultivating an awareness of our present internal 

and external experiences may help to free our minds of intrusive thoughts. This may 

therefore enable us to be fully present in nature, and thus fully experience nature’s 

benefits. 

Mindfulness 

Although the term ‘mindfulness’ is an elusive label for a complex phenomenon 

(Van Dam et al., 2017), prominent mindfulness researchers have broadly defined it as a 

particular state of awareness fostered by purposeful, receptive attention to the present 

moment (Kabat-Zinn, 2003; Brown & Ryan, 2003; Van Dam et al., 2017). This 

deceptively simple concept is one of the central teachings of Buddhist psychology 

(Kapat-Zinn, 2003; Brown et al., 2007) and is widely understood to deepen conscious 

awareness of present moment experiences (Dane, 2010) without imposing judgement, 

evaluation, or assigning meaning (Glomb, Duffy, Bona & Yang, 2001). Simply said, 

mindfulness can be defined as the observation of thoughts, emotions, sensations, or 

surroundings (Brown, et al., 2007), as if viewed from new eyes. Since the exact 

qualities of mindfulness (e.g., awareness, acceptance, non-judgment, present focus) 

being investigated in experimental research are seldom clarified (Van Dam et al., 2017), 

this section will discuss the existing literature for mindfulness as a composite construct, 

broadly defined as the conscious, receptive awareness of present-moment experiences. 

As with nature-relatedness, mindfulness has been examined in previous literature 

at both the state and trait levels (e.g., Baer, Smith, Hopkins, Krietemeyer, & Toney, 

2006; Lymeus et al., 2018). Research examining trait mindfulness has found it to be 

related to an array of desirable personality characteristics, such as openness to new 
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experience (Baer et al., 2006; Brown & Ryan, 2003), agreeableness, conscientiousness 

(Thompson & Waltz, 2007), extraversion (Brown & Ryan, 2003), less neuroticism 

(Baer et al., 2006; Brown & Ryan, 2007), thought suppression, difficulties regulating 

emotion, avoidance of certain thoughts, feelings, or memories, and greater emotional 

intelligence and self-compassion (Baer et al., 2006). These findings suggest that 

mindfulness promotes a healthy awareness and regulation of one’s thoughts and 

emotions, and thus aides in the maintenance of an individual’s emotional well-being. 

Increasing state levels of mindfulness through regular practice can also lead to 

desirable outcomes such as alleviated stress, anxiety, depression (Khoury et al., 2013), 

physical pain (Grossman, Niemann, Schmidt, & Walach, 2004) and enhanced 

satisfaction with life (Brown, Ryan & Creswell, 2007). Among nonclinical populations, 

mindfulness-based interventions (MBIs) have been linked with reduced negative affect 

(Brown & Ryan, 2003), reduced anxiety (Shapiro, Schwartz, & Bonner, 1998), and 

have been shown to be an effective way of achieving happiness through an increased 

ability to engage in the present moment (Ericson et al., 2014). 

Research also suggests that individuals who engage in more mindfulness training 

experience greater effects. A recent meta-analysis of 18 studies comparing mindfulness-

based interventions with waitlist controls found that more mindfulness training was 

associated with a greater reduction of symptoms of post-traumatic stress disorder 

(PTSD), regardless of gender, age, veteran status, or length of time between 

intervention and assessment of PTSD symptoms (Hopwood & Schutte, 2017). These 

findings suggest mindfulness skills may require training and time to develop and 

integrate into one’s daily routine. 
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In addition to the personal benefits of mindfulness practice, research also supports 

a plethora of other benefits. For example, working adults randomly assigned to a 

mindfulness meditation group experienced increases in positive emotion, social support, 

mindfulness, purpose in life, and decreased symptoms of illness compared with a 

waitlisted control group (Fredrickson, Cohn, Coffey, Perk, & Finkel, 2008). Fredrickson 

and colleagues (2008) propose that practicing mindfulness is one way to challenge the 

hedonic treadmill effect. According to the hedonic treadmill theory, events and material 

gains have only a temporary effect on happiness because people tend to habituate to 

constant benefits and quickly return to hedonic neutrality (Diener, Lucas, & Scollon, 

2006). One way to combat habituation and sustain levels of happiness in one’s current 

circumstance is to practice mindfulness (Brown et al., 2007). Because mindfulness 

practice has been shown to promote an open and attentive way of living, it may offer the 

ability to enhance personal well-being without the need for external, material resources 

(Ericson, Kjonstad, & Barstad, 2014). 

In addition to individual well-being benefits, mindfulness may be advantageous 

on a broader level. Ericson, Kjonstad, and Barstad (2014) proposed that mindfulness 

proliferates empathy and awareness of one’s ‘true’ values, which may strengthen 

individuals’ interpersonal relations. Moreover, these researchers propose that by 

enhancing these qualities, mindfulness may help to translate pro-environmental 

intentions into sustainable behaviour. The beneficial effects of mindfulness practice 

may thus be experienced at the individual, interpersonal and environmental level. 

Mindfulness and Nature 

Individuals who are more mindful tend to feel a greater connection with their 
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natural environment (Unsworth, Palicki, & Lustig, 2016). The use of mindfulness 

techniques for bolstering connection to nature has also received increased attention in 

recent literature. For example, Unsworth and colleagues (2016) compared the effects of 

spending time in nature versus spending time in nature mindfully among a sample 

undergraduate students participating in a three-day nature retreat. Participants were 

randomly assigned to either a meditation condition (given 15-minute formal meditation 

sessions in the mornings and asked to continue mindfulness practices throughout the 

day, while in nature) or non-meditation condition (not given formal meditation 

sessions). Results suggested that those who practiced mindfulness meditation while 

being exposed to nature felt more connected with the natural environment following the 

three- day retreat than those who were exposed to nature without the mindfulness 

meditation. These findings suggest that practicing mindfulness techniques while in 

nature may enhance individuals’ sense of connectedness with the natural environment 

more so than mere nature exposure. 

Mindful practice in nature has also been examined among individuals with prior 

mindfulness training (Gotink, Hermans, Geschwind, Nooij, Groot, Speckens, 2016). In 

one study by Gotink and colleagues (2016), participants were given the choice to 

participate in either a mindful-walking or control group. Individuals in the mindful-

walking group were instructed to walk alongside the Rhine river in silence, except when 

conversation was necessary. They were asked to pay attention to their senses, thoughts, 

and emotions, and experiment with letting go of their automatic behaviours. These 

researchers used experience sampling methods (ESM) to assess positive affect, negative 

affect and state mindfulness at random times of the day via smart phones, which were 
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provided to participants for the duration of the one-week intervention. Individuals in the 

control group completed all the same measures as the mindful-walking group, but were 

given no instructions. Findings revealed that, compared to the control group, the 

mindful-walking participants experienced increased positive affect, reduced negative 

affect, and greater state mindfulness. Furthermore, trait mindfulness was shown to be 

strongly positively correlated with positive affect, and negatively correlated with 

negative affect. Taken together, these findings demonstrate that regular practice of 

mindfulness techniques can improve mood and increase a person’s tendency to be 

mindful in general, which in turn is linked with fewer negative emotions and greater 

happiness. 

The relationships between mindfulness, connectedness to nature, and pro-

environmental behaviour have also been explored in recent research (e.g., Barbaro & 

Pickett, 2016). For example, results of an online survey administered to undergraduate 

students revealed a strong positive association between five facets of mindfulness (i.e., 

non-reactivity, observing, acting without awareness, describing, and non-judging) and 

connection to nature (Barbaro & Pickett, 2016). These qualities were also found to be 

strongly linked with engagement in various daily pro-environmental behaviours (e.g., 

recycling, buying local products and food). These results support those of Ericson and 

colleagues (2014), in that greater mindfulness was shown to be associated with a greater 

connection to nature and more frequent pro-environmental behaviours. Barbaro and 

Pickett’s (2016) results also indicate that nature-connectedness may uniquely predict 

pro-environmental behaviour. 

These findings suggest that practicing mindfulness may indirectly lead to more 
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frequent pro-environmental behaviour by enhancing one’s connection to nature. 

Considering these results, it may be that individuals who are more aware of and 

connected to their natural environment feel a greater sense of appreciation for it, and 

thus, a greater motivation to protect it. Further research is needed in order to explore 

this theory and examine these relationships between mindfulness, connection to nature 

and environmentally sustainable behaviour. 

Gratitude 

Although gratitude research is increasingly becoming part of mainstream 

psychological research, there is no scientific standardized definition for gratitude as a 

construct. Researchers have described it as the appreciation of something valuable 

(Sansone & Sansone, 2010), the opposite of feeling deprived, and the appreciation of 

simple pleasures and others in one’s life (Watkins, Woodward, Stone, & Kolts, 2003). 

Both state and trait gratitude have been examined in previous literature. State gratitude 

is a transient state of thankful appreciation, whereas trait gratitude is a relatively stable 

measure of general gratitude (Watkins & Bell, 2017). However, research suggests that 

trait gratitude can be increased overtime, through regular and thoughtful gratitude 

practice (Watkins et al., 2003). This means that individuals who engage in regular 

gratitude practice have a lower threshold for experiencing gratitude. These grateful 

individuals have an advantage over those who are less grateful, as numerous health 

benefits have been associated with higher levels of trait gratitude (Wood, Froh, & 

Geraghty, 2010). 

Gratitude has recently captured much research interest and has been shown to be 

one of the strongest predictors of subjective well-being (see Wood et al., 2010 for a 
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review). More generally, gratitude has been associated with higher levels of positive 

affect (Emmons & McCollough, 2003) and overall enhanced well-being (Sansone & 

Sansome, 2010). Investigations of trait gratitude have found that individuals who are 

more grateful, in general, tend to be happier, more satisfied with life, and tend to 

experience fewer negative emotions than those who are less grateful (e.g., Watkins et 

al., 2003). 

Given the various well-being correlates of trait gratitude, researchers are 

increasingly interested in developing interventions to cultivate grateful emotion and 

increase overall gratitude at the trait level. A recent meta-analysis of 32 studies, with 

participant samples ranging from 395 to 1,755, evaluated the efficacy of such gratitude 

interventions against either a control or alternative condition (Davis et al., 2016). 

Overall, the findings demonstrated that gratitude interventions can effectively enhance 

psychological well-being (PWB) and that gratitude can be manipulated through 

repeated practice. However, further research is needed to determine which kinds of 

gratitude interventions are most successful at manipulating gratitude and yielding 

desired outcomes for well-being. 

According to Watkins and Bell (2017), grateful emotion can be manipulated 

through triggering various cognitive processes. First, an individual must recognize that a 

benefit has occurred before they can feel grateful for it. Though obvious, this is 

important because people tend to become habituated to constant benefits and fail to take 

notice of them after a while, preventing the experience of grateful responses (Watkins & 

Bell, 2017). Second, the more an individual psychologically values a benefit, the more 

gratitude they will experience (McCullough, Kilapatrick, Emmons, & Larson, 2001). 
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Lastly, an individual is more likely to feel grateful for a benefit if it is unexpected. 

Research has demonstrated increases in gratitude through eliciting these cognitive 

processes. For example, gratitude interventions have been shown to enhance 

individuals’ awareness of benefits in their lives and increase trait levels of gratitude 

(e.g., Emmons & McCullough, 2003; Wood et al., 2010). 

Gratitude and Mindfulness 

With an abundance of scientific literature supporting the beneficial effects of both 

mindfulness and gratitude interventions, some research has begun to compare the two. 

For example, O’Leary and Dockray (2015) compared mindfulness versus gratitude 

interventions for their effects on well-being among an all-female sample. Participants 

were assigned to one of three groups. The gratitude group was asked to write, in a diary, 

up to five things they felt grateful for and select one of these things to reflect on. The 

mindfulness group was asked to write a list of their present thoughts, feelings, and 

emotions in a mindfulness diary and engage in a mindfulness meditation, which 

encouraged participants to focus their attention on their breath and various areas of their 

body. The third group was a waitlist control, which did not receive a task to complete. 

Results showed that both intervention groups (gratitude and mindfulness) experienced 

increased happiness and reduced symptoms of stress and depression over a five-week 

period, whereas these changes were not seen in the waitlist control. Additionally, trends 

in the data suggest that the gratitude intervention was most effective for reducing stress, 

while the mindful intervention was the most effective for reducing depression and 

increasing happiness. These findings suggest that both gratitude and mindfulness 

interventions may be effective for enhancing well-being. However, further experimental 
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research is needed to determine the unique influences of gratitude and mindfulness in 

this relationship.  

In addition to experimental findings, qualitative research has also been used to 

deepen our understanding of mindfulness and gratitude practice. Following a series of 

interviews, Rothaupt and Morgan (2007) identified four types of outcomes resulting 

from participants’ long- term mindfulness practice: intentional living, connectedness, 

abundant gratitude, and actively inviting others to live more mindfully. Since these were 

common themes across participants’ experiences, these findings suggest that practicing 

mindfulness may enhance an individual's ability to feel connected and appreciative for 

others in their life. In fact, these researchers proposed that mindfulness allows for the 

experience of gratitude, in that the openness associated with mindful practice seems to 

foster a way of looking at others and events from a perspective of appreciation and 

gratitude. The data obtained from these interviews suggests that mindfulness practice 

may foster a grateful perspective of looking at the world and thus may be a useful 

technique for manipulating levels of gratitude in future research. 

Mindful Appreciation for Nature 

Researchers have suggested that mindfulness and gratitude may be inherently 

linked, as two things must occur for an individual to experience gratitude: the simple 

awareness of a benefit, and the appreciative emotional response that follows 

(McCullough, Emmons, & Tang, 2002). Since mindfulness has been shown to foster 

greater awareness, purposeful attention (Kabat-Zinn, 2003), and enhanced feelings of 

gratitude (Rothaupt & Morgan, 2007), it can be argued that cultivating mindfulness 

skills can enhance an individual’s ability to recognize benefits in their lives. For 
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example, if an individual walking through the forest is mindfully focused on their 

immediate surroundings, they may be more attuned to things around them, and more 

likely to feel fortunate to experience them.  

Given that children today are increasingly experiencing less frequent direct 

contact with nature, appreciation for nature is also likely to decrease overtime (Soga, 

Gaston, Koyanagi, Kurisu, & Hanaki, 2016). Research demonstrates that people 

perceive a wide range of benefits from direct contact with nature, such as aesthetic 

appreciation, recreation, cognitive restoration, positive emotional bonds, and a sense of 

identity (Fuller et al., 2007). Moreover, individuals who perceive benefits from nature 

are more likely to experience better health and well-being (Jennings, Larson, & Yun, 

2016). Direct contact with nature increases people’s opportunity to perceive and 

appreciate the benefits derived from it; therefore, regular contact with nature is needed 

to perceive nature’s benefits, enhance well-being, and foster an appreciation for the 

natural world (Soga & Gaston, 2016). Although perceptions of nature’s benefits have 

been examined, research has yet to assess individuals’ sense of appreciation for them 

(i.e., levels of state and trait gratitude following nature exposure). 

While the constructs of mindfulness, gratitude, nature-connectedness, and well-

being have been researched extensively, pertinent gaps lie in the relations between 

them. Some research attention has been devoted to the associations between 

mindfulness and nature- connectedness (e.g., Unsworth et al., 2016), and mindfulness 

and gratitude (e.g., O’Leary and Dockray, 2015), yet the association between gratitude 

and nature-connectedness has not previously been explored. The goal of the present 

research is to address this short-coming in the literature and explore the relationships 
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between gratitude, mindfulness, and individual differences in connection to nature. It is 

possible that practicing grateful reflection on things seen in nature, in a mindful way, 

can cultivate appreciation, enhance well-being, and increase subjective connectedness 

with the natural environment; however, little experimental work has tested interventions 

of this sort. Comparing the effects of nature-based activities with and without mindful 

appreciation exercises will help to establish the role of gratitude in promoting happiness 

via nature. This research will extend previous correlational findings by connecting the 

missing links in the literature for nature-connectedness and its related constructs. It may 

also provide some insight into the factors which best facilitate positive nature 

immersion experiences and how to best design interventions that enhance the 

therapeutic potential of being outside. 

Development of a Mindfulness-Based Nature Intervention 

Increasing Nature Contact 

Nature-based interventions test the effects of engaging participants in nature 

contact, which may involve complete immersion in a natural environment, being around 

natural things indoors (e.g. plants), or even being exposed to representations of nature, 

such as photographs (Capaldi et al., 2015). Research suggests that individuals who 

engage in more nature contact tend to feel a greater connection to nature (Capaldi et al., 

2014), even if the exposure to nature is only brief (Nisbet & Zelenski, 2011). In fact, 

even short walks through natural settings can enhance mood (Hartig et al., 1991), 

improve attentional capacity, and increase connectedness to nature (Mayer et al., 2009). 

This desirable effect on mood may be the result of a general preference for being in 

nature as, irrespective of weather, social company, type of activity, or day of the week, 
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people tend to be happier in natural environments than urban ones (MacKerron & 

Mourato, 2013). 

This preference for natural environments may be, in part, be because of nature's 

ability to alleviate negative emotions. According to a recent meta-analysis of thirty-two 

randomized controlled studies using over 2,000 participants, brief nature contact was 

moderately correlated with increased positive affect and minimally yet significantly 

correlated with decreases in negative affect (McMahan & Estes, 2015). These findings 

indicate that although engaging with nature can alleviate negative emotions, it may be 

more strongly correlated with increases in positive emotions. Regardless, it is 

reasonable to infer that greater engagement with nature can be an effective means for 

improving individuals’ mental well-being. Indeed, greater mental health and improved 

emotional well-being has been associated with spending leisure time engaging in 

activities related to nature (Korpela, Borodulin, Neuvonen, Paronen, & Tyrväinen, 

2014). 

This increased contact with nature may be particularly beneficial for individuals 

experiencing a disconnect in other areas of their lives. For example, engaging with 

nature can promote immigrants’ psychological adaptation to a new country by helping 

to improve psychological and emotional well-being, develop feelings of attachment, and 

provide a convenient setting for interacting with families and members of the 

community (Stodolska, Peters & Horolets, 2017). In addition, Rohde and Kendle found 

that increased nature contact can help immigrants feel more positively about their move 

and regard it as an opportunity to care for the environment and develop new skills (as 

cited in Maller at al., 2006). This was shown to be particularly important for first 
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generation immigrants who were from a rural background (i.e., individuals who did not 

have family currently residing in the country and had previously lived in an area with 

access to nature). Thus, spending time in nature may not only lead to greater feelings of 

connectedness with the natural environment, but may also provide individuals with a 

sense of familiarity in a foreign context and greater positivity toward significant life 

changes. In fact, it has been suggested that spending meaningful time in nature-based 

settings such as national and regional parks is central to immigrant integration 

(Lovelock, Lovelock, Jellum, & Thompson, 2011). 

Parks and nature reserves are crucial for fostering connection to nature because 

they provide individuals with access to natural environments, which may offer a 

population-wide strategy for the prevention of mental illness (Maller, Townsend, Pryor, 

Brown, & St. Leger, 2006). However, increasing access to nature be may insufficient 

for encouraging more nature contact; researchers argue that individuals must also feel 

connected with nature in order to fully reap nature’s well-being benefits (Dopko, 

Zelenski, & Nisbet, 2014). Thus, although not all contact with nature results in greater 

connectedness (Gatersleben & Andrews, 2013), engaging with restorative natural 

environments through nature-based interventions may be an effective means of 

strengthening the human-nature connection (Nisbet & Zelenski, 2011). 

Incorporating Mindfulness into The Intervention 

Previous attempts to strengthen nature-connectedness through promoting a 

conscious awareness of natural surroundings have been made. For example, Richardson, 

Hallam, and Lumber (2015) asked participants to write three good things they noticed in 

nature for five consecutive days. For this task, participants were told they could list “the 
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beauty of small things at any one moment or wider aspects that arise from attending to 

the diversity and wonder of the natural world around [them]” (p. 9). Asking participants 

to practice being aware of their natural surroundings led to sustained increases in nature 

connectedness and enhanced well-being. These results provide support for the favorable 

effects of repeated contact with nearby nature and conscious awareness of one’s natural 

surroundings. 

Practicing a mindful awareness of one’s surroundings has also been proposed as 

an efficacious psychotherapeutic framework for alleviating stress-related illness. 

Corazon and colleagues (2012) designed this framework to build on the natural 

environment’s potential to evoke ‘soft fascination’ (i.e., effortlessly capture attention; 

Kaplan & Kaplan, 1989; Kaplan, 2001) which entails a present-centered state of relaxed 

attention. The framework focused specifically on cultivating a mindful awareness of the 

diverse sensory inputs from the natural environment, using them as a basic tool to help 

individuals relax and remain in the present moment. Corazon and colleagues (2012) 

argued that acceptance, in addition to awareness, is necessary to avoid being invaded by 

intrusive thoughts. They proposed that nature’s constant change and uncontrollable 

processes (e.g., leaves falling in autumn) can teach us to live moment- to-moment and 

thus allow acceptance of the present moment as it is. 

Researchers wishing to invoke this kind of soft awareness and acceptance of 

present- moment experiences should thoughtfully select the techniques used to teach 

participants as well as the type of environments participants are encouraged to practice 

in. Lymeus and colleagues (2018) found that individuals who practiced openly 

monitoring their sensory experiences in a setting rich in natural stimuli experienced 
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increased levels of attentional performance across a period of eight weeks, whereas 

those who practiced focused attention on their breath in an indoor environment 

experienced a gradual decline in attentional performance. These researchers suggest that 

this reduction in attentional ability may be because of increased expenditure of 

cognitive effort, as focusing one’s attention is thought to stimulate the development of 

certain brain networks involved in cognitive control (Fox et al., 2016; Holzel et al., 

2011). This expenditure of mental effort is particularly taxing for novices of 

mindfulness practice (Lymeus et al., 2018), since these cognitive skills take time and 

effort to develop (Kaplan, 2001). In addition, the beneficial effects of mindfulness 

practice tend to emerge as these skills become more developed and the need for mental 

effort wanes, which can make the initial stages of practice seem strenuous and can 

discourage individuals from persisting (Lymeus, Lundgren, & Hartig, 2016; Lymeus et 

al., 2018). Therefore, encouraging novices to practice in natural environments and 

engage in effortless ‘soft’ attention to their natural surroundings may enhance their 

ability to reap nature’s restorative benefits in full, without exhausting cognitive 

resources (Lymeus et al., 2018). 

Issues associated with the conceptualization of mindfulness. Mindfulness has 

gained a recent surge of enthusiasm and has quickly become part of mainstream 

Western culture (Van Dam et al., 2017). However, conceivably because of its recent 

wide-ranging popularity, there is little agreement as to the definition of mindfulness and 

its core components (Bodhi, 2011; Dreyfus, 2011; Dunne, 2011; Gethin, 2011). 

Consequently, ‘mindfulness’ is used as an umbrella term that subsumes various 

practices and characteristics which may be fundamentally distinct from one another 
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(e.g., awareness, acceptance, non-judgment, present focus, etc.); thus, researchers must 

determine exactly which aspects of mindfulness they wish to investigate and select their 

measurement tool accordingly (Van Dam et al., 2017).  

Possibly because of the recent wide-spread research interest, there is an 

abundance of mindfulness measures available (Sauer, Walach, Schmidt, Hinterberger, 

Lynch, Bussing, & Kohls, 2013), each of which assess distinct qualities of mindfulness 

(Christopher, Charoensuk, Gilbert, Neary, & Pearce, 2009; Grossman, 2011). Failure to 

specify the exact feature of mindfulness under investigation and select an appropriate 

measurement tool can lead reviews and meta-analyses to yield inconsistent findings 

(e.g., Khoury et al., 2013), and lead to inaccurate generalizations of mindfulness 

practice and its effects (Christopher et al., 2009; Van Dam et al., 2017). To avoid this 

issue, Sauer and colleagues (2013) urge researchers to thoughtfully select which 

measurement tool is most appropriate for the specific qualities of mindfulness they aim 

to assess. For example, authors of the Mindful Attention Awareness Scale (MAAS; 

Brown & Ryan, 2003) conceived mindfulness to consist only of an attentional aspect; 

thus the MAAS would be an appropriate measurement tool for researchers wishing to 

examine attentional focus to momentary experience (Brown & Ryan, 2004; Sauer et al., 

2013). 

Importantly, challenges in developing mindfulness-based interventions can arise 

from differences in cultural conceptualizations of mindfulness. Christopher and 

colleagues (2009) found that the MAAS yielded comparable responses between 

American and Thai college students, as this is a unidimensional measure developed to 

assess attention focus, specifically. Conversely, administering an alternative 
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multidimensional mindfulness measure yielded distinct responses from American and 

Thai students. These results suggest that interventions focused on specific aspects of 

mindfulness (e.g., attentional training) may be more effective at detecting changes and 

more generalizable across different cultural contexts than those which examine 

mindfulness as a composite factor. 

Issues associated with the mindfulness-based interventions. Given the variety 

of qualities which fall under the umbrella term of ‘mindfulness’, it follows that a 

substantial heterogeneity of mindfulness-based interventions (MBIs) exists (Lau, 

Kissane, & Meadows, 2016; Van Dam et al., 2017). Because MBIs across different 

studies vary in terms of their duration, instruction, and the mindfulness qualities 

involved, it is difficult to determine the reliability of their effects (Van Dam et al., 

2017). To address this issue, Van Dam and colleagues (2017) suggest that researchers 

take additional care when interpreting results and focus on which specific qualities of 

mindfulness are affected by the intervention. Explicit details of the mindfulness 

measures, mindfulness practice, and intervention protocol should also be provided, 

along with the exact hypotheses being tested. 

Incorporating Gratitude into The Intervention 

Given that both gratitude and mindfulness have prompted recent wide-spread 

interest, researchers of these constructs face the same dilemma: too many techniques, 

measurement tools and conceptualizations are available, and there are too few 

clarifications of the exact construct being measured (Hammer & Brenner, 2017; Van 

Dam et al., 2017). To our knowledge, only one attempt to combine the effects of 

gratitude and mindfulness interventions has been made. Namely, Shao, Gao and Cao 



GRATITUDE IS IN OUR NATURE  26 
  

 

(2016) recently investigated the effects of a four-day intervention among patients with 

cervical cancer. Participants completed both a gratitude exercise, which involved 

writing down three things they felt grateful for and providing a causal explanation for 

them, and a mindfulness exercise, which involved listening to a 14-minute recording to 

help direct their attention to their breath and body without imposing judgment. Results 

showed improvement in emotional states, enhancement of adaptive emotion regulation 

strategies (e.g., reappraisal) and alleviation of maladaptive emotion regulation strategies 

(rumination), as compared with controls. These findings suggest that gratitude and 

mindfulness exercises can yield positive outcomes for psychological well-being. 

However, based on these findings, it is difficult to determine whether one exercise led 

to more positive effects than the other, or if results can be attributed to the combined use 

of both gratitude and mindfulness practices.  

To test whether a combination of gratitude and mindfulness techniques can boost 

nature’s effects for well-being, I developed and tested two nature-based interventions 

across two studies. Specifically, I wanted to know whether practicing an exercise which 

incorporates essential aspects of both gratitude (i.e., recognition and appreciation of a 

benefit) and mindfulness (i.e., conscious, receptive awareness of present-moment 

experiences) in nature could be more effective at enhancing well-being and increasing 

connection to nature more so than simply being in nature. Since these constructs had not 

yet been examined together, the present research was exploratory. In order to mitigate 

the potential for type I errors associated with numerous correlations and multiway 

ANOVAs, a priori hypotheses and plan of analysis for the present work were 

preregistered through Open Science Framework (Nisbet & Tejpar, 2017). Despite 
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acknowledgement of potential alpha inflation, the findings of the two studies should still 

be interpreted with some caution, as significance levels were not adjusted. 

Study 1 

Purpose 

The present study examined whether fostering a conscious awareness of the 

natural environment can enhance well-being, induce feelings of gratitude and increase 

subjective connectedness to nature. Experience sampling methodology (ESM) was used 

in a randomized controlled trial to compare two nature-based interventions (gratitude-

nature and nature-only) for their effects on well-being, gratitude, nature-connectedness, 

and environmental attitudes. The gratitude-nature (GN) intervention was designed to 

increase participants’ feelings of gratitude for the natural environment through a 

mindfulness exercise. This exercise involved both reflection on and writing about 

participants' natural surroundings. The nature-only (NO) intervention was designed to 

simply expose participants to nature and encourage only objective observation of their 

natural surroundings, without asking them to engage in further reflection. 

The following section describes the randomized controlled trial designed to test 

the relationships between gratitude, mindfulness, well-being, connection to nature and 

environmental attitudes. Hypotheses were as follows: 

Hypotheses 

1. Participants in the experimental conditions (GN and NO groups) were 

expected to show improvements in well-being (positive affect/negative 

affect, neutral word rating, vitality and life satisfaction) with the GN group 

showing the most improvement. 
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2. The experimental groups were expected to show improvements in 

environmental concern (as indicated by the Environmental Concern scale) 

with the GN group showing the most improvement. 

3. Since the GN intervention was designed, primarily, to induce feelings of 

gratitude for nature, participants in this group were expected to experience 

more feelings of gratitude throughout the one-week intervention period (as 

measured by aggregated daily reports of grateful affect) and experience a 

greater increase trait gratitude following the intervention than both the NO 

and control groups. 

4. Positive correlations were expected between well-being, trait mindfulness, 

trait gratitude, trait nature relatedness, and nature contact. 

5. Trait nature relatedness (NR, INS, DEN) was expected to correlate with 

nature contact (as indicated in the time use reports at baseline). 

Method 

Participants 

Trent university students (N = 129) were recruited from the psychology 

undergraduate research portal (SONA). Participants ranged in age from 17 to 59 (M = 

19.79, SD = 4.21) and the majority were women (83.7%, n = 108; men: 16.3%, n = 21; 

see Appendix A for participant characteristics across entire sample and Appendix B for 

participant characteristics by condition). Most participants were in their first (n = 92, 

71.3%) or second (n = 32, 24.8%) year of University and most were majoring in a 

program other than psychology (n = 71, 54.6%). The majority of participants identified 

themselves as either Christian (n = 59, 45.7%) or spiritual but not religious (n = 22, 
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16.9%). Most students grew up in a city suburb (n = 56, 43.4%) or a small town (n = 35, 

26.9%), but approximately half were living in campus residence (n = 68, 52.7%). 

Measures 

All participants completed the same baseline questionnaires to assess trait 

gratitude, trait nature-connectedness, trait mindfulness, well-being, social desirability 

and environmental concern. All students received the same daily experience sampling 

(ESM) surveys to obtain daily reports of mood and time use, and the baseline measures 

were repeated following the intervention (eight days later) to assess change over time. 

To sign up for the study, participants were required to first complete a gateway 

survey through Trent’s SONA website. The survey included the Nature Relatedness 

(NR) Scale (Nisbet et al., 2009) to assess individuals’ cognitive, affective and 

experiential connection with nature (pre-screen α = .88). Participants rated 21 

statements on how well each item describes them, using a five-point Likert scale 

ranging from 1 (disagree strongly) to 5 (agree strongly), with higher scores representing 

a stronger connection to nature (α in previous research ranges from .87 to .88). Items in 

this scale combine to form three subscales which tap into the three dimensions of 

nature-relatedness. The first dimension, NR-self, includes items such as “My 

relationship to nature is an important part of who I am”. The second dimension, NR-

perspective, includes items such as “I always think how my actions affect the 

environment. The third dimension, NR-experience, include items such as “I take notice 

of wildlife wherever I am”. Reverse items were recoded and participants’ scores were 

averaged to calculate an overall NR score as well as a score on each of the three 

dimensions. 
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A revised version of the Positive and Negative Affect Schedule (PANAS; Watson, 

Clark, & Tellegen, 1988) was used at all time points (baseline, daily ESM surveys, and 

post- intervention) to assess positive and negative affect using 33 emotion words that 

capture moods such as joy, contentment, and sadness. Using a 5-point Likert scale 

ranging from 1 (very slightly or not at all) to 5 (extremely), participants indicated the 

extent to which they experienced each of the 34 emotions, in general. Responses to the 

13 positive and 13 negative words were averaged independently to provide positive and 

negative affect scores at baseline (PA: α = .86, NA: α = .90) and post-intervention (PA: 

α = .93, NA: α = .94). The scales were modified to include three additional emotion 

words relevant to nature in an ad-hoc fascination subscale (fascinated, curious, in awe; 

baseline α = .63, post-intervention α = .74), to capture the ‘soft fascination’ evoked by 

nature (described by Kaplan, 1995; Nisbet & Zelenski, 2011). Four additional gratitude 

words (thankful, fortunate, deprived, generous) were included to form a grateful affect 

subscale (baseline α = .47, post-intervention α = .65). Reverse items were recoded and 

mean scores for the four subscales (positive affect, negative affect, fascination and 

grateful affect) were calculated for each participant. 

The Vitality Scale (Ryan & Frederick, 1997) was used at all time points to 

measure the subjective feeling of being alive and alert. This scale contains six items, 

including “I feel alive and vital” and “I have energy and spirit”. Participants were asked 

to indicate the degree to which each statement is true for them in general on a Likert 

scale ranging from 1 (not at all true) to 7 (very true). Items were averaged to produce an 

overall score for vitality (baseline α = .83, post- intervention: α = .90). 

The Satisfaction with Life Scale (SWLS; Diener, Emmons, Larsen & Griffin, 
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1985) asked participants to indicate their agreement with five statements using a Likert 

scale ranging from 1 (strong disagreement) to 6 (strong agreement). These statements 

included “In most ways my life is close to my ideal” and “So far, I have gotten the 

important things I want in life”. Items were averaged to produce a score for life 

satisfaction (baseline α = .82, post-intervention: α = 

.86). 

 

The Inclusion of Nature in Self (INS; Schultz, 2002) scale was used to assess how 

closely participants identify with their natural environment. This single-item measure 

consists of seven images (depicting two circles labeled "me" and "nature” with varying 

degrees of overlap) representing different levels of closeness between the self and 

natural environment. Participants were asked to choose the image that best describes 

their relationship with nature, ranging from least inclusive (represented by the two 

circles side by side) to most inclusive (represented by the two circles merged into one, 

with both the words “me” and “nature” inside). Adaptions of the INS were included to 

assess participants’ subjective connection with various things in their life, including 

their friends, family, the city of Peterborough, Trent University, and the Otonabee 

River, which runs through the University’s campus. These items were also included to 

distract participants from the study's focus on nature. 

The Dispositional Empathy for Nature Scale (Tam, 2013) assessed participants’ 

compassion for elements of the natural world, including vegetation and wildlife. This 

10-item scale asked participants to indicate the degree to which they agree with each 

statement on a 7- point Likert from 1 (strongly disagree) to 6 (strongly agree). Such 

statements include: “I imagine how I would feel if I were the suffering animals and 
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plants” (baseline α = .91, post- intervention: α = .92). Items were averaged to produce 

an overall dispositional empathy for nature score for each participant. 

Participants’ concern for environmental issues and the motives for their concern 

was assessed using the Environmental Concern Scale (Schultz, 2000). This 12-item 

scale asked participants to rate the importance of each item on a 7-point Likert scale 

from 1 (not important) to 7 (supreme importance). Participants’ motivation for concern 

was differentiated into three separate dimensions: egoistic, social-altruistic and 

biospheric. Egoistic concern relates to how the environment affects one’s own well-

being. Items include: “me”, “my health”, and “my future” (baseline: α = .87; post-

intervention: α = .94). Social-altruistic items capture concern for how the environment 

affects all other humans: “all people”, “children”, and “people in my community” 

(baseline: α = .87; post-intervention: α = .84). Biospheric concern relates to the impact 

environment issues have on all living things. Items for this subscale include: “animals”, 

“plants”, and “marine life” (baseline: α = .93; post-intervention: α = .95). Items were 

averaged to produce scores for each of the three subscales. 

The Mindful Attention Awareness Scale (MAAS; Brown & Ryan, 2003) provided 

an assessment for trait mindfulness (the predisposition to be aware and attentive to the 

present). This 15-item scale asked participants to indicate how frequently they have 

various experiences on a 6-point Likert scale ranging from 1 (almost always) to 6 

(almost never). Items include “I find it difficult to stay focused on what’s happening in 

the present” and “I find myself doing things without paying attention”. Reverse items 

were recoded and scores were calculated by averaging all items, with higher scores 

indicating greater trait mindfulness (baseline α = .86, post-intervention: α = .88). 
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The Gratitude, Resentment, and Appreciation Test – Short Form (GRAT-short 

form; Thomas & Watkins, 2003) measured trait gratitude, tapping into three 

characteristics of a grateful person: lack of sense of deprivation (e.g. “Life is good to 

me”), simple appreciation (e.g. “Oftentimes I have been overwhelmed at the beauty of 

nature”), and appreciation of others (e.g. “I couldn't have gotten where I am today 

without the help of many people”). Participants indicated the degree to which they agree 

with each statement on a 9-point Likert scale from 1 (I strongly disagree) to 9 (I 

strongly agree with the statement) (baseline α = .81, post-intervention: α = .89). Reverse 

items were recoded and participants’ scores were averaged to calculate an overall trait 

gratitude score as well as a score on each of the three dimensions. 

The Neutral Word Ratings scale (NWR; adapted from Kuyendall, Keating, & 

Wagaman, 1988) presented participants with 10 emotionally-neutral words, and asked 

them to indicate how pleasant they considered each word to be on a Likert scale ranging 

from 1 (extremely unpleasant) to 7 (extremely pleasant). With the word ratings 

averaged together, this scale provided a valid, indirect measure of positive affect (i.e., 

happiness) and reduced the effects of demand characteristics (Kuyendall et al., 1988). 

A modified version of the Time Use Survey (adapted from Kahneman, Krueger, 

Schkladde, Schwars & Stone, 2004) was used at all time points to gather information on 

participants’ daily activities. It asked participants to reflect on the past 24 hours and 

indicate how many hours they spent: “at a restaurant”, “listening to music”, “at a gym or 

fitness facility”, “on a walk, hike, or activity in nature”, “visiting friends”, “watching 

television”, “doing housework”, “commuting to work/school”, “talking on the phone”, 

“taking care of children”, “sending e- mail/surfing the internet”, “eating”, “relaxing”, 
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and “sleeping”. Several of these questions were distractor items which were added to 

reduce demand characteristics. This survey also helped determine whether participants 

in the two experimental conditions had followed their instructions directing them to 

spend time in nature, as it provided a measure of how long participants spent engaged in 

nature-related activities. 

The Balanced Inventory of Desirable Responding (BIDR-6; Paulhus, 1984) was 

used to assess two components of social-desirability: self-deceptive positivity (the 

tendency to give honest but positively-biased self-reports) and impression management 

(deliberately presenting oneself in a certain way) at baseline. This 40-item measure 

asked participants to indicate how much they agree with each statement on a Likert 

scale ranging from 1(not true) to 7 (very true). After recoding reverse items, items on 

this scale were averaged to form two separate subscales for self deceptive enhancement 

(SDE) which measures honest but overly positive responses (e.g. “I don’t care to know 

what other people really think of me”; baseline: α = .70, post-intervention α = .68) and 

impression management (IM), which measures a bias towards pleasing others (e.g. “I 

never swear”; baseline: α = .73, post-intervention: α = .52). 

Two additional measures of well-being and attitude were included (psychological 

well- being inventory, ecology scale) as part of a separate study, but are not reported 

here. 

Condition Instructions 

After providing baseline information in the initial testing session, participants 

were randomly assigned to either a gratitude-nature (n = 40), nature-only (n = 38), or 

control (n = 50) condition, as a function of the online Qualtrics survey program. The 
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three conditions received different instructions for the one-week intervention period. 

Participants in the gratitude-nature (GN) group were instructed to observe three things 

in nature each day (e.g., a bird, a flower, and a squirrel), and to reflect on these things in 

detail (i.e., their appearance, what role they may play in their surrounding environment, 

and what effect they may have on the participant). Participants in the nature-only (NO) 

group experienced the same procedure as the gratitude-nature group described above, 

without the reflection instructions. Participants were instructed to simply observe three 

things in nature, and list what these were. A control (CTRL) group also completed the 

same measures as the gratitude-nature and nature-only groups, but did not receive 

instructions for an outdoor activity (see Appendix C for specific wording of condition 

instructions). 

Experience Sampling Surveys 

All participants were emailed daily with a link to a brief online Qualtrics survey 

during the one-week study period. This survey consisted of state versions of the 

PANAS and Vitality Scales, the Time Use survey, Neutral Word Rating scale, and self-

report measures for weekday, temperature (e.g., warmer than 25°C/77°F, below 

0°C/32°F, etc.) and weather conditions (e.g., sunny, cloudy, rain, snow). Participants 

were also asked to indicate which device they were using to complete the survey (e.g., 

laptop/ desktop, smart phone, iPad, etc.). 

Journaling Tasks. Daily ESM surveys for the gratitude-nature and nature-only 

groups included brief journaling tasks to assess their daily nature experiences. The 

gratitude-nature participants received the following instructions for their journaling 

task: “please describe in detail the 3 things you observed in nature today (what they 
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looked like, what role they may play in their surrounding environment, and the effect 

they had on you)”. Participants in the nature-only group received the following: “please 

list the names of the 3 things you observed in nature today (e.g., a tree, a bird, the 

river)”. The control group did not receive a journaling question. 

Procedure 

Participants were recruited from the undergraduate participant pool in the 

Department of Psychology at Trent University. They were told the study was about 

“attention and mood” and were required to complete the gateway survey through SONA 

before they could sign up for the study. Participants arrived at the laboratory where they 

received instructions about the study procedure (please see Figure 1 for an illustration of 

Study 1’s procedure). Study materials were presented on lab computers using Trent 

University’s Qualtrics survey software. After completing informed consent (see 

Appendix D) participants provided background and demographic information. They 

then completed baseline questionnaires (as described above). During the one-week 

intervention period that followed the in-lab session, participants received daily 

experience-sampling (ESM) surveys to obtain daily reports of mood and time use. All 

surveys were administered to participants using the Qualtrics survey program. 

Following the intervention (eight days later) participants in all three conditions 

completed the same questionnaires as at the start of the study (with the exception of 

demographic items) to assess changes in well-being, trait gratitude, trait mindfulness, 

nature-connectedness, nature contact, and environmental attitudes over time. The final 

survey concluded by asking participants whether or not they consent to being contacted 

for future research, and providing them with a detailed debriefing page (see Appendix 
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E). Participants received course credit for their participation upon completion of the 

entire study (which was prorated for partial completion). 

 

Figure 1. Participant flow chart illustrating Study 1’s procedure. NR = Nature 

Relatedness; GN = Gratitude-Nature condition; NO = Nature-Only condition; CTRL = 

Control condition; ESM = Experience Sampling Methodology. 

Study 1 Results 

Missing Data and Outliers 

Data were examined for missing values and outliers. There was no indication that 

missing data were not random. To detect outliers, I created boxplots to examine whether 

there were responses above or below the ‘whiskers’ (i.e., the highest value, not 

including outliers) for each variable. The number of outliers was less than 1% for each 

variable, and thus below an acceptable limit (Tabachnick & Fidell, 2001). 

Preliminary Analyses – Group Characteristics 
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The gratitude-nature, nature-only, and control groups were compared on 

demographic and baseline variables to detect any initial group differences and to 

confirm successful random assignment. Age range was similar across all three groups 

(gratitude-nature: M = 19.25, SD = 2.18; nature-only: M = 19.63, SD = 2.33; control: M 

= 20.33, SD = 6.10), F(2, 126) = 0.77, p = .46. The groups were also similar on 

demographic characteristics such as year of study, major, where they grew up, and 

where they live currently (see Appendix B for percentages by group and chi-square 

results). Gender was also evenly distributed across groups, χ2(2, N = 129) = 5.26, p = 

.07, and there were no significant differences between groups on all baseline variables 

(see Table 1). 



  

Table 1 

Means, Standard Deviations and Effect Sizes for Baseline Variables by Group 

 

          GN  NO   CTRL 

      (n = 40)          (n = 38)  (n = 51) 

 M SD M SD M SD F(2,126) η2 

Nature-Relatedness Total 3.58 0.58 3.51 0.74 3.72 0.59 1.29 .02 

Self 3.39 0.76 3.39 0.90 3.70 0.78 2.13 .03 

Perspective 3.88 0.50 3.72 0.74 3.83 0.57 0.63 .01 

Experience 3.39 0.85 3.36 0.88 3.62 0.83 1.23 .02 

Inclusion of Nature in Self 4.37 1.55 4.08 1.53 4.47 1.73 0.67 .01 

Nature Contact 0.65 0.86 0.51 0.76 0.51 0.78 0.43 .01 

Positive Affect 3.34 0.58 3.50 0.53 3.46 0.50 1.02 .02 

Negative Affect 2.37 0.62 2.35 0.74 2.27 0.69 0.32 .01 

Fascination 3.15 0.75 3.31 0.62 3.29 0.79 0.59 .01 

Grateful Affect 4.01 0.56 4.01 0.52 4.07 0.56 0.23 .00 

Vitality 4.43 1.05 4.47 0.96 4.59 0.92 0.35 .01 

Satisfaction with Life 4.05 1.12 4.25 0.77 4.25 0.94 0.62 .01 

Dispositional Empathy for 

Nature 

4.24 0.94 4.16 1.09 4.14 0.96 0.12 .00 

Biospheric Concern 5.79 1.36 5.88 1.37 6.06 0.94 0.60 .01 

Altruistic Concern 6.46 0.81 6.43 0.81 6.25 0.97 0.78 .01 

Egoistic Concern 6.02 1.04 5.93 1.15 5.61 1.33 1.53 .02 

Trait Mindfulness 3.43 0.71 3.48 0.80 3.61 0.79 0.70 .01 

Neutral Word Rating 7.27 0.63 4.26 0.43 4.35 4.17 0.45 .01 

Trait Gratitude Total 7.04 0.87 6.95 0.90 7.06 1.01 0.16 .00 

Lack of Sense of 

Deprivation 

6.15 1.46 6.32 1.44 6.53 1.51 0.74 .01 

Simple Appreciation 7.58 1.00 7.17 1.21 7.41 1.10 1.34 .02 

Appreciation of Others 7.57 1.02 7.58 1.07 7.32 1.16 0.81 .01 

Balanced Inventory of 

Desirable Responding: 

        

Self-Deceptive 

Enhancement 

4.91 2.88 5.50 3.03 5.14 3.06 0.34 .01 

Impression Management 5.72 3.49 5.59 2.88 6.33 3.26 0.65 .01 
† p < .10, * p < .05, ** p < .01. 

 

Participant Attrition 

I compared participants who completed four or more (low attrition, n = 126) of 

the total surveys (including the baseline survey, the six daily intervention surveys and 

the post- intervention survey), with those who completed three or less (high attrition, n 
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= 3). Those who completed four or more were generally more altruistically concerned 

for the environment following the intervention than those who completed three or less 

(low attrition M = 6.38, SD =.85; high attrition M = 6.00, SD = 1.73), F(1, 114) = .5.73, 

p = .02. No other significant differences were found between high and low attrition 

participants. 

Correlations between age and baseline variables were also examined. Results 

suggested that older participants were more mindful in general (r = .28, p = .00), and 

spent more time being active in nature (r = .26, p = .00). 

Hypothesis 1: Changes in Well-being Over Time 

I expected that participants in the experimental conditions (GN and NO groups) 

would show improvements in well-being, with the GN group showing the most 

improvement. I conducted a series of repeated measures ANOVAs to examine how the 

measures of well-being (positive affect/negative affect, neutral word rating, vitality, and 

life satisfaction) changed over time (baseline and post-intervention), by condition (GN, 

NO, and control). There was a significant effect of time on positive affect, negative 

affect, vitality, and neutral word rating, such that all three groups significantly declined 

in both positive and negative emotions during the intervention period. Satisfaction with 

life increased only marginally (results are displayed in Figure 2; means, standard 

deviations, and ANOVA results are presented in Table 2). The GN, NO, and control 

groups did not differ in how they changed over time for any of the well-being variables. 
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† p < .10, * p < .05, ** p < .01. 
 

Figure 2. Results of repeated measures ANOVAs comparing how the three conditions 

changed in positive and negative affect over time. Error bars represent standard errors.
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Table 2 

Means and Standard Deviations for Well-being measures at Baseline and Post-

Intervention by Condition 

               GN         NO    CTRL 

       (n = 40)      (n = 38)   (n = 51)        

  M SD M SD M SD F(1,114) η2 

Positive Affect         

Baseline 3.38 0.60 3.49 0.54 3.49 0.49   

Post-Intervention 2.75 0.86 2.96 0.95 2.84 0.78   

Time       62.58** .35 

Condition       0.63 .01 

Time x Condition       0.21 .00 

Negative Affect         

Baseline 2.35 0.65 2.34 0.74 2.29 0.69   

Post-Intervention 1.90 0.81 1.62 0.68 1.85 0.86   

Time       56.77** .33 

Condition       0.46 .01 

Time x Condition       1.52 .03 

Vitality         

Baseline 4.50 1.05 4.46 0.99 4.57 0.85   

Post-Intervention 3.84 1.03 4.17 1.45 3.86 1.21   

Time       25.41** .35 

Condition       0.23 .00 

Time x Condition       1.45 .03 

Satisfaction with Life         

Baseline 4.16 1.08 4.27 0.75 4.29 0.90   

Post-Intervention 4.32 0.97 4.49 0.96 4.28 1.04   

Time       3.43† .03 

Condition       0.22 .00 

Time x Condition       1.25 .02 

Neutral Word Rating         

Baseline 4.33 0.64 4.18 0.36 4.35 0.43   

Post-Intervention 4.09 0.45 4.14 0.36 4.16 0.61   

Time       11.14** .09 

Condition       0.44 .01 

Time x Condition       1.36 .02 
† p < .10, * p < .05, ** p < .01. 

Note. Condition results are from tests of between subjects effects. 
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Hypothesis 2: Changes in Environmental Attitudes Over Time 

A second series of repeated measures ANOVAs tested whether environmental 

concern (biospheric, altruistic and egoistic concern and dispositional empathy for 

nature) changed over time (baseline to post-intervention) by condition (GN, NO, and 

control). The experimental groups were expected to show greater improvements in 

environmental concern, with the GN group showing the most improvement. There were 

no significant main effects, indicating that participants’ levels of dispositional empathy 

for nature and biospheric, altruistic, and egoistic concern did not significantly change 

from T1 (baseline) to T2 (post-intervention). There was a marginally significant drop in 

biospheric concern, for all participants, however. None of the groups differed 

significantly in how their concern for the environment changed over time. The NO 

group showed slight decreases in altruistic environmental concern, however, unlike the 

other groups (means, standard deviations, and ANOVA results are presented in Table 

3). 
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Table 3 

Environmental Concern and Dispositional Empathy for Nature Means and Standard 

Deviations at Baseline and Post-Intervention by Condition 

 

               GN         NO    CTRL 

       (n = 40)      (n = 38)   (n = 51)        

  M SD M SD M SD F(1,114) η2 

Biospheric Concern         

Baseline 5.67 1.45 5.89 1.43 6.05 0.96   

Post-Intervention 5.64 1.26 5.59 1.60 5.86 1.15   

Time       3.57† .03 

Condition       0.70 .01 

Time x Condition       0.65 .01 

Altruistic concern         

Baseline 6.35 0.85 6.40 0.83 6.22 0.97   

Post-Intervention 6.24 0.90 6.01 1.01 6.30 0.92   

Time       2.60 .02 

Condition       0.11 .00 

Time x Condition       2.64† .05 

Egoistic Concern         

Baseline 5.88 1.09 5.88 1.18 5.57 1.36   

Post-Intervention 5.99 0.95 5.77 1.36 5.54 1.60   

Time       0.01 .00 

Condition       1.11 .02 

Time x Condition       0.43 .01 

Dispositional Empathy for 

Nature 

        

Baseline 4.26 0.95 4.13 1.10 4.15 0.95   

Post-Intervention 4.38 0.98 4.12 1.02 4.31 0.87   

Time       1.70 .02 

Condition       0.41 .01 

Time x Condition       0.56 .01 
† p < .10, * p < .05, ** p < .01. 

Note. Condition results are from tests of between subjects effects. 

Hypothesis 3: Changes in Gratitude Over Time 

Since the GN intervention was designed, primarily, to induce feelings of gratitude 

for nature, participants in this group were expected to experience more feelings of 

gratitude throughout the one-week intervention period (as indicated by aggregated daily 
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reports of grateful affect). Moreover, participants in the GN group were expected to 

report feeling more grateful in general (as indicated by the trait-level assessment, the 

GRAT-16 and its three dimensions: lack of sense of deprivation, simple appreciation, 

and appreciation of others) following the intervention than both the NO and control 

groups. I conducted a one-way ANOVA to examine how the three groups differed in the 

amount of grateful affect experienced during the intervention period (i.e., the 

aggregated daily reports). As expected, there was a significant effect of condition on 

grateful affect, such that the control group (M = 2.69, SD = 0.58) experienced 

significantly less grateful emotion during the intervention period than both the GN 

group (M = 3.43, SD = 0.66) and NO group (M = 3.44, SD = 0.68), F(2, 122) = 19.74, p 

= .00, η2 = .24 (results are displayed in Figure 3). 

 

† p < .10, * p < .05, ** p < .01. 

Figure 3. Results of repeated measures ANOVAs comparing how the three conditions 

differed in the amount of grateful affect experienced during the one-week intervention 

period. Scores were aggregated from participants’ daily online surveys. Error bars 

represent standard errors. 
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in trait gratitude, I conducted repeated measures ANOVAs for trait gratitude, lack of 

sense of deprivation, simple appreciation and appreciation of others (means, standard 

deviations, and ANOVA results are presented in Table 4). There were no significant 

changes in trait gratitude for all groups. 

Table 4 

Trait Gratitude Means and Standard Deviations at Baseline and Post-Intervention by 

Condition 

  GN         NO         CTRL 

(n = 40)     (n = 38)       (n = 51) 

 M SD M SD M SD F(1,114) η2 

Trait Gratitude         

Baseline 7.10 0.91 6.95 0.91 7.02 0.99   

Post-Intervention 6.84 1.17 6.93 1.21 6.83 1.20   

Time       3.89 .03 

Condition       0.01 .00 

Time x Condition       0.70 .01 

Lack of Sense of 

Deprivation 

        

Baseline 6.23 1.51 6.33 1.37 6.51 1.52   

Post-Intervention 6.20 1.74 6.31 1.72 6.34 1.83   

Time       0.48 .00 

Condition       0.19 .00 

Time x Condition       0.21 .00 

Simple Appreciation         

Baseline 7.56 1.01 7.12 1.29 7.40 1.08   

Post-Intervention 7.14 1.40 7.15 1.34 7.17 1.48   

Time       0.48 .00 

Condition       0.19 .00 

Time x Condition       0.21 .00 

Appreciation of Others         

Baseline 7.69 0.90 7.63 1.09 7.23 1.14   

Post-Intervention 7.35 1.43 7.52 1.25 7.06 1.71   

Time       2.84 .03 

Condition       1.71 .03 

Time x Condition       0.27 .01 
† p < .10, * p < .05, ** p < .01. 

Note. Condition results are from tests of between subjects effects. 
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Hypothesis 4: Correlational Analyses Between Key Variables 

To explore how well-being relates to trait mindfulness and trait gratitude (at the 

individual difference level, regardless of condition), I analyzed correlations between 

mindfulness, gratitude (including the three dimensions of a grateful person), positive 

affect, negative affect, vitality, satisfaction with life, and the neutral word rating scale, 

at baseline. The pattern of correlations was consistent across the well-being variables 

(correlations are reported in Table 5, below). Trait mindfulness was associated with 

fewer negative emotions, greater vitality and greater satisfaction with life. General trait 

gratitude was associated with all well-being variables (except for the neutral word rating 

scale). The specific characteristics of a grateful person that were most significantly 

associated with well-being were the appreciation of simple things, and the sense of not 

feeling deprived in life. Interestingly, the sense of appreciation for others dimension of 

trait gratitude was not associated with any well-being variables. 

Table 5 

Correlations Between Well-being, Trait Mindfulness, Trait Gratitude and the Three 

Dimensions of Gratitude at Baseline 

(N = 129) Trait 

Mindfulness 

Trait 

Gratitude 

Lack of Sense 

of Deprivation 

Simple 

Appreciation 

Appreciation 

of Others 

Positive Affect .12 .30** .21* .30** .15 

Negative Affect -.35** -.25** -.37** -.04 -.05 

Vitality .18* .25** .18* .25** .10 

Satisfaction with Life .30** .47** .55** .22* .14 

Neutral Word Rating .07 .12 .08 .16 .00 
† p < .10, * p < .05, ** p < .01. 

 

To examine the relationships between well-being measures, nature-relatedness, 

and nature contact, I analyzed correlations between positive affect, negative affect, 

vitality, satisfaction with life, nature-relatedness (including the three NR dimensions to 
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assess one’s affective, cognitive, and experiential connection to nature), inclusion with 

nature in self, and nature contact (as indicated by time use reports) at baseline 

(correlations are reported in Table 6, below). Positive Affect was associated with overall 

nature relatedness, the dimensions of self and experience, and connectedness with 

nature (as measured by the INS). In other words, all nature variables were associated 

with positive affect except the perspective aspect of nature relatedness and the measure 

of regular nature contact. Nature contact was not associated with any measures of well-

being at baseline. Thus, independent of intervention condition, those who felt more 

connected with nature in general experienced more positive emotions, vitality, and 

satisfaction with life than those who felt less connected to nature. 

Table 6 

Correlations Between Well-being, Nature-Relatedness, and Nature Contact at Baseline 

 

(N = 129) NR 

Total 

NR 

Self 

NR 

Perspective 

NR 

Experience 

 

INS 

Nature 

Contact 

Positive Affect .23** .24** .09 .26** .32* -.01 

Negative Affect -.02 -.04 .11 -.09 -.10 -.11 

Vitality .12 .14 .03 .12 .28** -.02 

Satisfaction with Life .12 .22* -.08 .14 .26** .10 

Neutral Word Rating .12 .16 .11 .04 .17 .02 
† p < .10, * p < .05, ** p < .01. 

 

I expected there to be positive relationships between trait mindfulness, gratitude, 

and nature-relatedness. To test this, I analyzed correlations between these variables and 

their respective dimensions (correlations are reported in Tables 7 and 8 below). Trait 

gratitude was associated with trait mindfulness, trait nature-relatedness, and all three of 

the NR dimensions. Trait mindfulness, however, was not associated with nature-

relatedness or any of its dimensions. To further examine the relationship between 

mindfulness and nature-connectedness, I correlated trait mindfulness with the inclusion 
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with nature in self scale at baseline (N = 129). Inclusion with nature in self was 

associated with trait mindfulness (r = .25, p =.01). Thus, independent of intervention 

condition, those who were more grateful in general tended to be more mindful and feel 

more connected with nature than those who were less grateful. 

Table 7 

Correlations Between Trait Gratitude, Mindfulness and Nature-Relatedness at Baseline 

 

(N = 129) NR  

Total 

NR  

Self 

NR 

Perspective 

NR 

Experience 

Trait Gratitude Total .29** .35** .21* .19* 

Lack of Sense of Deprivation .13 .19* .03 .11 

Simple Appreciation .43** .46** .33** .30** 

Appreciation of Others .09 .12 .15 -.04 

Trait Mindfulness .11 .16 .17 -.01 

† p < .10, * p < .05, ** p < .01. 

Note. The Gratitude and Mindfulness variables (1-5) were obtained at baseline (N = 129), 

whereas the Nature-Relatedness variables (6-9) were obtained from the pre-screen 

gateway survey (N = 126). 

Table 8 

Correlations Between Trait Gratitude and Mindfulness at Baseline 

 

(N = 129) Trait Mindfulness 

Trait Gratitude Total .30** 

Lack of Sense of Deprivation .34** 

Simple Appreciation .16 

Appreciation of Others .10 

† p < .10, * p < .05, ** p < .01. 

Hypothesis 5: Correlational Analyses Between NR and Nature Contact 

Trait nature-relatedness was expected to correlate with nature contact at baseline. 

To test this, I analyzed correlations between nature contact, all four nature-relatedness 

variables, inclusion with nature in self, and dispositional empathy for nature 
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(correlations are reported in Table 9, below). Nature contact was associated with all 

variables for nature-connectedness. Thus, those who spent more time in nature felt more 

connected with and more empathy for nature, independent of intervention condition. 

Table 9 

Correlations Between the Nature-Relatedness Dimensions and Nature Contact at 

Baseline 

 

(N = 129) Baseline Nature Contact 

Nature-Relatedness .28** 

NR Self .27** 

NR Perspective .21 

NR Experience .35** 

Inclusion with Nature in Self .29** 

Dispositional Empathy with Nature .22* 

† p < .10, * p < .05, ** p < .01. 

Note. Nature Contact and INS responses were obtained at baseline (N = 129), whereas the 

Nature-Relatedness variables were obtained from the pre-screen gateway survey (N = 

126). 

Study 1 Discussion 

The purpose of this study was to investigate whether fostering a conscious 

awareness of the natural environment using nature-based interventions could enhance 

well-being, induce feelings of gratitude, and increase subjective connectedness to 

nature. Contrary to predictions, neither nature intervention (gratitude-nature and nature-

only) improved mood or increased connectedness with nature. In fact, all three groups 

experienced a significant decrease in both positive and negative emotions during the 

one-week intervention period. These results indicate that our attempt to shift mood and 

connectedness with nature during the study did not have the intended effect among 

these student participants. Based on these results, asking students to objectively observe 
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things seen in nature or reflect on them in detail seems unlikely to increase 

connectedness. More explicit instructions may be needed in order to specify which 

kinds of natural elements to observe (i.e., things which are not human-made and are 

likely to evoke soft fascination), which kinds of environments to practice their activity 

in (i.e., natural settings where attention can be focused on natural as opposed to built 

elements) and how long individuals should spend completing each activity. Moreover, 

asking participants to observe three things in detail may have been too cognitively 

taxing and thus may have prevented individuals from experiencing any beneficial 

effects (Lymeus et al., 2016; Lymeus et al., 2018). Future research may be more 

successful if participants are asked to simply reflect on one natural element of their 

choosing instead of three. 

Previous attempts to increase connectedness among University students have been 

successful. Richardson et al. (2015) found that asking students to observe their natural 

surroundings for five consecutive days led to sustained increases in nature 

connectedness and enhanced well-being. However, participants in Richardson et al.'s 

study were specifically asked to list the positive and beautiful aspects of their natural 

surroundings, whereas participants in the present study were simply asked to observe 

the natural surroundings of their choosing. Since neither of the nature-based 

interventions used in the present study enhanced well-being, the success of future 

interventions may be increased by asking participants to focus on aspects of their 

natural surroundings they perceive to be beneficial or aesthetically pleasing. 

The gratitude-nature group was expected to experience more grateful feelings 

throughout the intervention period than the nature-only and control groups. This 
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hypothesis was partially supported, as the control group reported experiencing 

significantly less grateful emotion during the intervention period than both the 

experimental groups. However, results indicated that instruction to be grateful in nature 

did not generate more grateful emotion than mere nature exposure during the one-week 

intervention. Asking people to simply observe their natural surroundings or reflect on 

them in detail both appear to induce feelings of gratitude, but neither intervention was 

more successful than the other. Since the two experimental groups experienced more 

feelings of gratitude during the intervention period than the control, interventions 

involving contact with nature may be more likely to support grateful thinking than those 

without nature. However, it seems that instructing participants to feel grateful may not 

always achieve the desired result. 

Previous research has successfully manipulated gratitude among University 

students. One study found that asking participants to think or write about someone they 

were grateful for increased participants’ positive emotions following one in-lab practice 

session (Watkins et al., 2003). Thus it may be that gratitude for other people in one’s 

life is easier to induce experimentally than gratitude for nature, potentially due to 

elicited happy memories with that person. Although gratefully reflecting on one’s 

natural surroundings may also elicit happy memories in nature, it may be that happy 

memories with individuals are more common than happy memories with nature. Future 

research could investigate this by asking participants to share their experience during 

the intervention (i.e., whether certain memories or emotions were evoked). 

Furthermore, considering the findings of Watkins et al. (2003), future research 

may benefit from more direct intervention instructions which explicitly ask participants 
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to reflect on what they are grateful for. This is because with no direct instruction to 

think gratefully, individuals may be unlikely to experience spontaneous feelings of 

gratitude for elements in their natural surroundings if those elements are not intuitively 

beneficial or interesting. For example, individuals may be more likely to feel grateful 

for elements in their natural surroundings which effortlessly captures their attention 

(e.g., a beautiful sunset) than elements they conceive to be mundane (e.g., a stick laying 

on the grass), or elements they view as dangerous or unpleasant (e.g., a large dark hole 

at the base of a tree trunk; Gatersleben & Andrews, 2013). Therefore, since some 

natural elements may be more likely to elicit feelings of gratitude than others, including 

direct intervention instructions to encourage purposeful grateful thinking may be more 

effective than trying to elicit gratitude spontaneously. 

Although the nature intervention groups were expected to show greater 

improvements in their environmental concern, participants’ levels of dispositional 

empathy for nature and concern for all living things did not significantly change over 

time. Since connection to nature is directly related to environmental concern (Schultz, 

2000) it may be that participants did not develop or increase their sense of 

connectedness enough to elicit significant changes in environmental attitudes. 

Additionally, since participants were tested during the winter, they may have not had 

the opportunity to engage with as many living things as they may have at other times of 

the year. If individuals were given the opportunity to engage with a diversity of plant 

and wildlife throughout the intervention period, it is possible that increases in biospheric 

concern (i.e., concern for all living things) would have been seen. 

Regardless of intervention condition, individuals who were more mindful, more 



GRATITUDE IS IN OUR NATURE  54 
  

 

grateful, and more connected to nature, in general, experienced greater levels of well-

being. These findings support previous empirical literature, as mindfulness (e.g. Brown 

et al., 2007; Chambers et al., 2009; Shapiro et al., 1998), gratitude (e.g. Emmons & 

McCollough, 2003; Sansone & Sansone, 2012) and nature-connectedness (Capaldi et 

al., 2014; Ingulli & Lindbloom, 2013) have all been shown to support optimal mental 

and physical health. Because these associations were found at the trait level, we can 

infer that these relationships are relatively stable across a variety of situations and 

contexts (Watkins & Bell, 2017). Thus, regardless of the situation, individuals who are 

predisposed to experience mindfulness, gratitude, and connection to nature are more 

likely to experience greater levels of well-being and exhibit optimal mental and physical 

health. 

Contrary to our predictions and previous literature (e.g. Nisbet & Zelenski, 2011) 

however, people who reported spending more time in nature (at baseline, independent of 

intervention conditions) did not report significantly greater well-being than those who 

spent less time in nature. It is possible that when asked about their nature contact, 

participants exaggerated their reports of time spent outdoors, or were unsure of which 

sort of environments can be considered as ‘nature’. Reviewing the written responses 

from the daily surveys support the latter, as students reported completing their activities 

in a variety of environments, such as on a nature trail, a front door step, and looking 

outside through a window while sitting indoors. Thus, it is possible that students in this 

study had varying perceptions of nature, and consequently may have not spent 

sufficient, true nature contact to experience the expected well-being benefits. As 

mentioned above, there may be seasonal effects that hinder nature contact or reduce the 
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benefits people experience, if they are outdoors in unpleasant weather. Despite any 

challenges in getting outside, those participants who did report more nature contact (at 

baseline), regardless of intervention condition, were more connected with and more 

empathetic toward nature. Some people are more dispositionally inclined to engage in 

nature contact than others, illustrating the potential challenge of encouraging nature 

contact for those who are unmotivated. 

In support of my hypotheses, those who were more grateful, in general, tended to 

be more mindful and more affectively, experientially, and cognitively connected with 

the natural environment than those who were less grateful. In addition, individuals who 

were more mindful, in general, reported feeling a greater overlap between themselves 

and nature (as assessed by the Inclusion with Nature in Self scale). These findings 

support previously demonstrated links between and mindfulness and connection to 

nature (e.g. Unsworth et al., 2016) and provide preliminary support for the relationship 

between gratitude and nature-connectedness, which has not previously been explored. 

Contrary to my hypotheses, individuals who were more mindful did not feel a 

greater affective, experiential and cognitive connection connected to nature (trait nature 

relatedness) than those who were less mindful (correlations did not reach statistical 

significance, but were in the expected direction). This demonstrates that although 

inclusion with nature in self and nature- relatedness are similar constructs, they in fact 

tap distinct phenomena. That is, while inclusion with nature assesses the degree of 

overlap one feels with nature, nature relatedness is a multi- dimensional measure which 

encompasses one’s emotional, experiential and cognitive relationship with nature. These 

findings are important because they demonstrate the consequences of using an 
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ambiguous term such as ‘nature-connectedness’, to describe similar but not identical 

concepts. Future researchers exploring connection to nature should thus be clear about 

which specific aspects of connectedness they are seeking to assess, and must select a 

measurement tool which has been developed to assess those aspects specifically. 

Limitations 

The present study tested a new intervention technique to manipulate and advance 

the current understanding of the relationship between gratitude and nature-

connectedness, which could be further developed in several ways. A number of 

methodological constraints must be taken into consideration when interpreting these 

findings. The following section will discuss specific limitations unique to the present 

study’s methodology and provide suggestions for future research to further develop and 

explore these interventions for their ability to manipulate gratitude, mindfulness, and 

connection to nature. 

Compliance. Although the experimental groups received clear written 

instructions for their assigned activity as well as daily reminders of the instructions in 

their online surveys, some students may have misunderstood what they were being 

asked to do. For example, participants’ written responses indicated different 

conceptions of nature, and this likely resulted in different experiences during the 

intervention period. While some participants reported observing natural elements such 

as trees, flowers, and birds, others chose to observe built elements such as a flagpole or 

pile of gravel. Thus, it is possible that participants were unintentionally failing to 

complete their assigned nature activity due to misunderstanding. 

Additionally, not everyone who seemed to have understood the instructions 
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complied with the intervention. This was evidenced through participants’ written 

responses or by direct admittance of not engaging in their assigned activity. There are 

several reasons why some individuals may have even deliberately ignored instructions. 

First, some students may have been unwilling to devote time to their nature-based 

activity or online surveys during the intervention period if they were experiencing a 

particularly busy school week or heavy work load. Although the intervention activities 

and online surveys were designed to require minimal time to complete, it is possible that 

adding these tasks to students’ busy schedules was overwhelming. 

Second, the study took place during the winter, which may have discouraged 

students from spending time outside. This may be especially true for individuals who 

grew up in an area with warmer weather and are not used to the extreme temperatures of 

Eastern Canada. The winter months provide a different array of natural elements to 

observe. If some participants were not familiar with the natural environment during 

winter in Canada, they may have not known what to look for. Students may have had 

the perception that there is no nature to observe outdoors during this time of year and so 

were not motivated to try. 

Third, motivation may have played an important factor in participants’ 

willingness to comply with instructions. Participants’ self-reported motivation for 

completing their assigned activity was not recorded in this study. However, students 

who completed four or more of the online daily surveys were generally more 

altruistically concerned for the environment following the intervention than those who 

completed three or less. Thus, it may be that individuals who were more altruistically 

concerned for the environment were more motivated to engage with their assigned 
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nature-based intervention. Alternatively, it may be that individuals who completed more 

surveys extracted a greater benefit from the intervention and consequently experienced 

increased feelings of altruistic concern for the environment. In either case, it is clear that 

understanding individuals’ compliance with their assigned intervention is essential 

before making any conclusions about its effects. One way to measure and possibly 

increase compliance would be to ask participants to report daily on how successful they 

felt they were at completing their assigned activity that day. Asking participants to 

reflect on their compliance in this way might add some sense of responsibility and 

motivate them to better engage with their assigned activity. 

Refining the interventions. Importantly, it may be that the effects of these 

nature-based interventions on gratitude and connection to nature are not felt 

immediately, and the one-week intervention period was not long enough to capture a 

significant change in these variables. People may need time to adopt new techniques 

into their daily lives and practice exploring and observing their natural environment 

(Nisbet, 2005). 

As evidenced by participants’ written responses, it is also apparent that some 

individuals were not aware of which elements of their surroundings could be considered 

natural (e.g., a flagpole versus a tree). This is reasonable given the diversity in where 

individuals grew up (i.e., urban versus rural environments). Because of this, future 

research could develop intervention instructions which explicitly explain what is meant 

by “nature” and include a clear demonstration of what participants are being asked to 

do. Furthermore, the exercises could be tailored to participants’ location and seasonal 

opportunities for nature contact. For example, participants could be asked to search for 
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and observe specific plant or wildlife species in their neighbourhood. This may help to 

educate participants about their local natural environment and increase how connected 

they feel to it. 

Accurately assessing whether a nature-based mindfulness intervention increases 

gratitude and nature-relatedness may require designing an intervention under more 

strictly controlled conditions. That is, since participants in this study were free to choose 

where they completed their outdoor activity each day, there are countless extraneous 

variables (e.g., noise level and air quality) which cannot possibly be accounted for in 

this design. Therefore, an intervention which requires all participants to complete their 

activity in the same location (e.g., the same location outdoors or a simulated laboratory 

environment) could more accurately assess the effects of the activity in inducing 

feelings of gratitude and connection to nature. However, while this study lacked the 

control of a laboratory experiment, it provided a good opportunity to study how these 

nature-based activities might influence gratitude and connection to nature in the “real 

world”. 

In addition, the journaling tasks for the gratitude-nature and nature-only groups 

may not have been different enough, as the qualitative data obtained from their daily 

surveys show similar responses for both conditions. Participants in the gratitude-nature 

group were asked to observe three things in their natural environment each day, and 

reflect on what they looked like, what role they may play in their surrounding 

environment, and whether they had an effect on them personally (e.g., whether the thing 

they chose made them feel more relaxed, happy, etc.). 

Participants in the nature-only condition were also asked to observe three things in 
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their natural environment, but were not asked to reflect on them any further. It seems 

plausible that some gratitude-nature participants did not reflect on what they observed 

and had a similar experience to participants in the nature-only condition. Similarly, 

nature-only participants may have reflected on their observations, without realizing they 

were not supposed to. In fact, many of the nature- only participants’ written responses 

demonstrated further reflection than what was asked. For example, instead of simply 

listing the three things they observed in nature that day, some participants went on to 

describe the appearance of the things they had observed and how they made them feel. 

Realistically, it may be challenging to prevent people from reflecting on their 

experience, even when instructed to avoid doing so (in this study, no instruction 

specifically prohibited reflection in the nature-only group). Future efforts to manipulate 

gratitude and nature connectedness could compare an intervention which explicitly asks 

participants to observe and gratefully reflect on their natural surroundings against an 

intervention which involves simple nature contact, with no specific instructions. This 

type of design may be better suited for examining whether a nature-based mindfulness 

intervention can successfully boost nature’s effects more so than just simple nature 

contact. 
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Study 2 

Since the attempt to shift mood and connectedness with nature in Study 1 was not 

successful, a second study was designed with refined methodology. The goal of Study 2 

was to increase gratitude by practicing a mindful awareness of one’s natural 

surroundings and test if this improves nature connectedness. Several amendments were 

made to this second study. First, participants were tested in the fall as opposed to the 

winter semester to determine if warmer weather might increase participants’ motivation 

to spend time outdoors during the intervention. The intervention period was also 

extended from one week to two weeks to allow participants more time to complete their 

assigned activity and thus more opportunity to experience its effects. To reduce any 

burden from daily surveying, students completed ESM questionnaires every second day 

(i.e., the same number as Study 1, but over the longer two-week intervention period). 

Given that no significant differences were observed between the three conditions 

(gratitude-nature, nature-only, and control) in Study 1, Study 2 aimed to provide 

participants with more specific instructions for their assigned activity as well a 

demonstration by the researcher to clarify exactly what they were to do. The nature-

based activities themselves were also modified to compare a structured mindfulness 

activity in nature (developed to increase participants’ awareness of their breath, natural 

surroundings, and internal experiences such as thoughts and feelings) with simply being 

in nature with no specific instructions. Since the gratitude-nature activity used in Study 

1 did not produce the expected increases in gratitude, the instructions for this activity 

were amended to explicitly ask participants to gratefully reflect on their surroundings. 

These refinements were expected to enhance the effects of the of nature- based 
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intervention and thus cultivate a mindful appreciation of the natural world. 

The following section describes the amendments made to the randomized 

controlled trial (RCT) used in Study 1. The present RCT was designed to test the effects 

of a mindfulness-based nature intervention on levels of gratitude and connection to 

nature. The relationships between gratitude, mindfulness, well-being and connection to 

nature were also explored to extend our understanding of these constructs and the links 

between them. Hypotheses were consistent with those of Study 1, with one addition. 

Specifically, hypotheses were as follows: 

Hypotheses 

1. Participants in the experimental conditions (GN and NO groups) were 

expected to show improvements in well-being (positive affect/negative 

affect, neutral word rating, vitality and life satisfaction), with the GN group 

showing the most improvement. 

2. The experimental groups were expected to show improvements in 

environmental concern and behaviour (as indicated by the Environmental 

Concern scale), with the GN group showing the most improvement. 

3. Since the GN intervention was designed, primarily, to induce feelings of 

gratitude for nature, participants in this group were expected to experience 

more feelings of gratitude throughout the two-week intervention period (as 

measured by aggregated daily reports of grateful affect) and experience a 

greater increase trait gratitude following the intervention than both the NO 

and control groups. 

4. Positive correlations were expected between trait levels of well-being, 
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mindfulness, gratitude, nature relatedness, and nature contact. 

5. Trait nature relatedness (NR, INS, DEN) was expected to correlate with 

nature contact (as indicated in the time use reports at baseline). 

6. I was also interested in exploring the relationships between trait gratitude, 

connection to nature and the six HEXACO personality constructs (honesty-

humility, emotionality, extraversion, agreeableness, conscientiousness, and 

openness). Trait mindfulness was expected to positively correlate with 

openness to experience, agreeableness, consciousness, extraversion, and 

negatively correlate with emotionality. 

Method 

Participants 

Trent university students (N = 130) were recruited from the psychology 

undergraduate participant pool. Participants ranged in age from 17 to 50 (M = 20.35, SD 

= 5.44) and the majority were women (see Appendix F for frequency and percentages of 

participant characteristics across entire sample; see Appendix G for chi-square results of 

comparisons of participant characteristics by condition). Most participants were in their 

first (n = 76, 58.5%) or second (n = 44, 33.8%) year of University and most were 

majoring in a program other than psychology (n = 86, 66.2%). The majority of 

participants identified themselves as either Christian (n = 67, 51.5%), Atheist (n = 19, 

14.6%), or spiritual but not religious (n = 16, 12.3%). Most students grew up in a city 

suburb (n = 49, 37.7%%) or a small town (n = 38, 29.2%), but the majority were living 

in campus residence (n = 51, 39.2%). 
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Measures 

Participants were required to complete the same gateway survey as Study 1, 

through Trent’s SONA website, prior to signing up for the study. This gateway survey 

provided a baseline assessment of nature-relatedness via the NR-21 (see Table 10 for 

baseline and post-intervention Cronbach’s α for each measure). Several of the baseline 

questionnaires used in Study 1 were also administered to participants in Study 2, 

including: the GRAT-16, INS, NR-21, MAAS, PANAS, SWLS, Vitality Scale, BIDR-

6, Environmental Concern Scale, and DEN.  
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Table 10 

Cronbach’s α for Each Measure at Baseline and Post-Intervention 

 

Measure Baseline α Post-Intervention α 

GRAT-16 .82 .88 

NR-21 .88 -- 

Self .82 -- 

Perspective .63 -- 

Experience .84 -- 

MAAS .83 .86 

PANAS   

Positive Affect .91 .94 

Negative Affect .89 .93 

Fascination .67 .81 

Grateful Affect .63 .70 

SWLS .87 .91 

Vitality Scale .91 .95 

Environmental Concern   

Biospheric .87 .95 

Egoistic .87 .92 

Altruistic .87 .89 

DEN .92 .94 

Desirable Responding   

Self Deceptive Enhancement .53 -- 

Impression Management .17 -- 

HEXACO-60   

Honesty-Humility  .61 .63 

Emotionality .77 .77 

Extraversion .80 .73 

Agreeableness .78 .75 

Conscientiousness .82 .83 

Openness to Experience .76 .81 
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Though many of the measures used in Study 2 were consistent with those used in 

Study 1, there were some modifications. Namely, the HEXACO-60 Personality 

Inventory (Ashton & Lee, 2009) was added in order to explore individual personality 

differences and their correlates with our variables of interest. The HEXACO-60 

assesses six factors of personality which have been repeatedly found across various 

languages (Ashton & Lee, 2009). Each of these factors are considered to encompass 

four domains. The first factor, Honesty-Humility, assesses the tendencies to be sincere, 

fair, uninterested in lavish wealth, goods or high social status, and modest (e.g., 

“Having a lot of money is not especially important to me”). The second, Emotionality, 

describes the tendencies to experience fear, anxiety, dependence, and sentimentality 

(e.g., “I sometimes can’t help worrying about the little things”). The Extraversion factor 

encompasses the tendencies to be excitable and dramatic, confident, social, and lively 

(e.g., “I prefer jobs that involve active social interaction to those that involve working 

alone”). The Agreeableness factor captures the tendencies to forgive, be gentle and 

lenient in dealings with other people, flexible, and patient (e.g., “I rarely hold a grudge, 

even against people who have badly wronged me”). The Conscientiousness factor 

assesses the tendencies to be organized, diligent, thorough, and prudent (i.e., the 

tendency to be deliberate and inhibit impulse (e.g., “I plan ahead and organize things, to 

avoid scrambling at the last minute”). The final factor, Openness to Experience, 

assesses one’s enjoyment of beauty in art and in nature, inquisitiveness, creativity, and 

unconventionality (i.e., the tendency to accept the unusual) (e.g., “I would enjoy 

creating a work of art, such as a novel, a song, or a painting”). Respondents are asked 

the extent to which they agree with 60 statements on a five-point Likert scale ranging 
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from 1(strongly disagree) to 5 (strongly agree). Items are then grouped to form 

subscales for each of the six HEXACO personality factors (see Table 10 for Cronbach’s 

α at baseline and post-intervention). 

Nature-intervention activity cards. Both experimental groups (gratitude-nature 

and nature-only) received laminated cards detailing the instructions of their assigned 

intervention activity. The gratitude-nature activity card outlined seven steps for 

participants to complete at their own pace (see Appendix H for the exact gratitude-

nature instruction card wording). These steps were designed to encourage participants to 

explore a certain element of nature through their various senses. Participants were to sit 

or stand comfortably somewhere where they could: focus on natural things (i.e., trees, 

plants, birds) and avoid focusing on built things (i.e., buildings, concrete); take a few 

deep breaths to bring themselves into the present moment; listen to and reflect on the 

sounds around them; and choose an element of nature to observe (e.g., a leaf, rock, 

cloud, bird, etc.). The remaining steps asked them to explore their chosen element of 

nature using their senses of touch and smell. If they were observing an element that 

could not be closely examined, such as a cloud or butterfly, participants were asked 

instead to imagine what that element of nature might feel or smell like. Lastly, 

participants were asked to reflect on what role their element of nature might play in the 

ecosystem and which aspects of this element they are most thankful for. To conclude 

their activity, participants were asked to take a few moments to observe their thoughts, 

feelings and sensations, without judgment, and take a few more deep breaths to re-

center themselves back into the present moment. 

The nature-only instruction card outlined only two steps: the first was the same as 
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the gratitude-nature activity card (i.e., to sit/ stand comfortably somewhere outside 

where they could focus on natural elements), and the second was simply to be still for 

five minutes in the area of nature they had chosen to be in (see Appendix I for the exact 

wording of the nature-only activity card). The control group did not receive an activity 

card as they were not assigned a specific activity to complete in nature for the two-week 

intervention period. 

Condition Instructions 

The gratitude-nature (n = 47), nature-only (n = 43) and control (n = 40) conditions 

each received different instructions to complete over the two-week intervention period. 

Both of the experimental groups (gratitude-nature and nature-only) were asked to spend 

at least five minutes a day outdoors, somewhere where they could focus on natural 

elements (e.g., trees and plants), and avoid built elements (e.g., buildings and concrete). 

While outdoors, participants in the gratitude-nature group were instructed to observe 

their natural surroundings using their various senses, and reflect on which aspects they 

were most thankful for (see Appendix H and I for specific wording of condition 

instructions). For comparison, participants in the nature-only group were asked to 

simply spend five minutes a day outdoors, with no specific instruction. Participants in 

the control group did not receive an outdoor activity; instead, these individuals merely 

completed the same experience sampling surveys as the experimental groups (described 

below). 

Experience Sampling Surveys 

All participants were emailed every other day with a link to a brief online 

Qualtrics survey during the two-week period. As with Study 1, these surveys consisted 
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of state versions of the PANAS and Vitality Scales, the Time Use survey, Neutral Word 

Rating scale, and self-report measures for weekday, temperature (e.g., warmer than 

25°C/77°F, below 0°C/32°F, etc.) and weather conditions (e.g., sunny, cloudy, rain, 

snow). 

Participants were also asked to indicate which device they were using to complete 

the survey (e.g., laptop/ desktop, smart phone, iPad, etc.). An additional item was added 

to both of the experimental groups’ ESM surveys which asked them to indicate their 

progress with their assigned activity. Specifically, these participants were asked to rate 

how difficult they were finding the activity and how much they were able to complete 

since the last survey. Participants were asked to indicate their responses by selecting 

either “I wasn’t able to do the activity at all in the past 2 days”, “I did the activity a bit, 

but not every day”, or “I was able to complete the activity fully each day. 

Journaling tasks. In addition, the online ESM surveys for the gratitude-nature 

and nature-only groups included brief journaling tasks on their daily nature experiences. 

The gratitude-nature group was asked to describe their experience during their nature 

activity and explain which aspects of nature they felt thankful for and why. The nature-

only group was asked to simply describe how their nature activity went (see Appendix J 

for exact wording of the written task instructions). Although participants’ written 

responses were not analyzed for this study, these journaling tasks served as a 

manipulation check to test whether participants complied with intervention instructions. 

Additionally, these journaling tasks were added to boost intervention effects by 

encouraging participants to further reflect on their experience while completing their 

activity. 



GRATITUDE IS IN OUR NATURE  70 
  

 

Procedure 

Participants were recruited from the undergraduate participant pool in the 

Psychology Department at Trent University. They were told the study was about 

“attention and mood”. Students in the pool were required to complete the gateway 

survey (which included the nature relatedness scale) through the research participant 

software (SONA) before signing up for any study (please see Figure 4 for an illustration 

of Study 2’s procedure). Interested students attended a testing session in the laboratory. 

The experimental condition for each testing session was randomly assigned, prior to 

participants’ arrival, using an online random number generator. Participants in a given 

testing session were assigned to the same condition, so that their assigned activity could 

be demonstrated for them in person. 
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Figure 4. Participant flow chart illustrating Study 2’s procedure. NR = Nature 

Relatedness; GN = Gratitude-Nature condition; NO = Nature-Only condition; CTRL = 

Control condition; ESM = Experience Sampling Methodology. 

Multiple testing sessions were scheduled on a single day, to ensure even 

distribution of conditions across various times and days of the week. Upon arriving at 

the laboratory, participants received verbal instructions about the study procedure. 

Study materials were presented on lab computers using Trent University’s Qualtrics 

survey software. After completing informed consent (see Appendix K), participants 

provided background and demographic information and completed baseline 

questionnaires (as described above). 

After completing the questionnaires, participants were asked to sit quietly while 

others finished. When the testing session was the control condition, participants were 

reminded that the first ESM survey would be sent on the Saturday of that week and the 
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final survey would be sent at the end of the two-week intervention period. Students 

were then thanked for their participation and dismissed. When the testing session was 

one of the experimental conditions (gratitude-nature or nature-only), participants were 

led outside, for the next part of the study, to a small tree adjacent to the laboratory 

building which overlooked a grassy field lined by trees. Here, they were given a 

laminated card detailing the instructions of their intervention activity (see Appendix H 

and I) and given a demonstration of the activity by the researcher. Participants were 

asked to complete their daily activities in a similar spot (i.e., somewhere where they 

could focus on natural elements such as trees and plants and avoid built things such as 

concrete or buildings). 

When the testing session was assigned to the gratitude-nature condition, the 

researcher went through each step of their assigned activity, demonstrating to 

participants how to breathe deeply, choose a natural element to observe, attend to it in 

detail by using their various senses (using the tree in front of them as an example), and 

reflect on which aspects of the natural element they were most thankful for (see 

Appendix H for specific wording of the gratitude-nature instructions). When the testing 

session was assigned to the nature-only condition, the researcher simply explained that 

they were to remain outdoors for five minutes, facing natural elements and avoiding 

built elements as best as they can. At the end of the demonstration, both gratitude-nature 

and nature-only groups were reminded that they were to complete their activity each 

day for two weeks, beginning on the Saturday of that week. As with the control group, 

participants were then reminded that the first ESM would be sent on the Saturday of that 

week and the final survey would be sent at the end of the two-week intervention period. 
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Students were thanked for their participation and dismissed. 

During the two-week intervention period, participants were emailed a link to their 

condition-specific ESM surveys every other day. All surveys were administered to 

participants using the Qualtrics survey program. Following the intervention (two weeks 

later), participants in all three conditions completed the same questionnaires as they had 

at the start of the study (with the exception of demographic items) to assess changes in 

well-being, trait gratitude, trait mindfulness, nature-connectedness, nature contact and 

environmental attitudes, over time. The final survey concluded by asking participants 

whether or not they consent to being contacted for future research, and provided them 

with a detailed debriefing page (same as Study 1; see Appendix E). Participants 

received course credit for their participation upon completion of the entire study (which 

was prorated for partial completion, e.g., two credits for attending only the initial one-

hour session). 

Study 2 Results 

Missing Data and Outliers 

Data were examined for missing values and outliers. There was no indication that 

missing data were not random. Boxplots were created to detect outliers in participants’ 

responses. Some variables (nature contact, altruistic concern and neutral word rating) 

had outliers significantly greater than the 75th percentile or lower than the 25th 

percentile; however, the number of outliers were less than one percent for each variable. 

Preliminary Analyses – Group Characteristics 

The gratitude-nature, nature-only, and control groups were compared on 

demographic and baseline variables to detect any initial group differences and to 
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confirm successful random assignment. Age range was similar across all three groups 

(gratitude-nature: M = 19.25, SD = 2.18; nature-only: M = 19.63, SD = 2.33; control: M 

= 20.33, SD = 6.10), F(2, 126) = .78, p = .46. The groups were also similar on 

demographic characteristics such as year of study, major, where they grew up, and 

where they live currently (see Appendix G for percentages by group and chi-square 

results). Gender was also evenly distributed across groups, χ2(2, N = 130) = .67, p = .71. 

Individuals in the control group, however, were significantly more egoistically 

concerned and marginally more altruistically concerned for the environment than those 

in the experimental groups. Individuals in the gratitude-nature group were also 

marginally lower in simple appreciation than those in the nature-only and control 

groups (see Table 11 for means, standard deviations and ANOVA results). Because of 

these differences at baseline, repeated measures ANOVAS were conducted to account 

for change over time rather than solely comparing groups at the end of the intervention. 



  

Table 11 

Means, Standard Deviations and Effect Sizes for Baseline Variables by Group 

 

 GN 

(n = 47) 

NO 

  (n = 43) 

CTRL 

(n = 40) 

  

 M SD M SD M SD F(2,127) η2 

Nature-Relatedness 3.47 0.58 3.65 0.62 3.39 0.66 1.91 .03 

Self 3.36 0.69 3.56 0.70 3.37 0.71 1.13 .02 

Perspective 3.67 0.55 3.87 0.68 3.57 0.59 2.72† .04 

Experience 3.34 0.85 3.45 0.90 3.23 0.98 0.63 .01 

Inclusion of Nature in 

Self 

3.60 1.54 3.79 1.55 3.78 1.76 0.20 .00 

Nature Contact 2.24 3.99 2.46 3.23 1.64 2.02 0.67 .01 

Positive Affect 3.36 0.77 3.42 0.64 3.45 0.79 0.20 .00 

Negative Affect 2.37 0.71 2.56 0.87 2.55 0.70 0.85 .01 

Fascination 3.43 0.77 3.41 0.82 3.24 0.96 0.63 .01 

Grateful Affect 3.95 0.77 3.94 0.67 4.03 0.75 0.19 .00 

Vitality 4.47 1.25 4.50 1.33 4.50 1.34 0.01 .00 

Satisfaction with Life 4.00 1.20 3.74 1.15 3.88 1.32 0.49 .01 

Dispositional Empathy 

for Nature 

3.81 1.09 3.91 1.06 3.82 1.02 0.12 .00 

Biospheric Concern 5.39 1.30 5.75 1.03 5.75 1.10 1.43 .02 

Altruistic Concern 5.91 1.19 5.98 1.23 6.39 0.68 2.36† .04 

Egoistic Concern 5.46 1.54 5.56 1.58 6.29 0.83 4.53** .07 

Trait Mindfulness 3.48 0.76 3.50 0.79 3.45 0.68 0.05 .00 

Neutral Word Rating 4.33 0.60 4.33 0.57 4.37 0.79 0.05 .00 

Trait Gratitude Total 6.84 0.91 6.92 1.09 6.96 1.08 0.17 .00 

Lack of Sense of 

Deprivation 

6.29 1.62 5.92 1.70 6.18 1.46 0.63 .01 

Simple Appreciation 6.96 1.14 7.45 1.04 7.38 1.22 2.51† .04 

Appreciation of 

Others 

7.47 0.98 7.63 1.55 7.50 1.38 0.17 .00 

Honesty-Humility 3.28 0.55 3.27 0.55 3.24 0.51 0.06 .00 

Emotionality 3.34 0.77 3.58 0.56 3.59 0.58 2.23 .03 

Extraversion 3.24 0.75 3.32 0.64 3.30 0.75 0.16 .00 

Agreeableness 3.27 0.62 3.17 0.46 3.09 0.70 0.97 .02 

Conscientiousness 3.49 0.63 3.73 0.58 3.66 0.70 1.61 .03 

Openness 3.36 0.64 3.51 0.63 3.27 0.70 1.48 .02 
† p < .10, * p < .05, ** p < .01. 

 

Participant Attrition 

I compared participants who completed five or more (low attrition, n = 117) of the 

eight total surveys (including the baseline survey, the six ESM surveys and the post-
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intervention survey), with those who completed four or less (high attrition, n = 13). 

Those who completed five or more felt more vital in general than those who completed 

four or less at baseline (low attrition M = 4.59, SD = 1.254.; high attrition M = 3.56, SD 

= 1.329), F(1, 128) = 7.739, p = .006, and during the two-week intervention (as 

measured by aggregate scores from the ESM surveys; low attrition M = 3.85, SD = 

1.23.; high attrition M = 3.09, SD = 1.51), F(1, 128) = 7.739, p = .050. Following the 

intervention, those who completed four or less rated neutral words more positively than 

those who completed five or more (low attrition M = 4.15, SD = .663; high attrition M = 

4.87, SD = .706, F(1, 112) = 6.591, p = .012. No other significant differences were 

found between high and low attrition participants.  

Correlations between age and baseline variables were also examined. Results 

suggested that older participants felt more connected with nature (r = .22, p = .01), 

spent more time in nature (r = .18, p = .05), were more concerned for the impact 

environmental issues have on all other living things (r = .18, p = .04), and were more 

open to new experiences (r = .30, p = .00). 

Hypothesis 1: Changes in Well-being Over Time 

I expected that participants in the experimental conditions (GN and NO groups) 

would show greater improvements in well-being than the control group, with the GN 

group showing the most improvement. I conducted a series of repeated measures 

ANOVAs to examine how the measures of well-being (positive affect/negative affect, 

neutral word rating, vitality, and life satisfaction) changed over time (baseline and post-

intervention) by condition (GN, NO and control). There was a significant effect of time 

on positive affect, negative affect, vitality, and neutral word rating, such that all three 
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groups significantly declined in both positive and negative emotions during the 

intervention period (results are displayed in Figure 5; means, standard deviations, and 

ANOVA results are presented in Table 12). There was, however, a significant 

interaction between time and condition for negative affect, suggesting that participants 

in the nature-only group experienced a greater decline in negative emotions than both 

the gratitude-nature and control groups. 

 

† p < .10, * p < .05, ** p < .01. 

Figure 5. Results of repeated measures ANOVAs comparing how the three conditions 

changed in positive and negative affect over time. Error bars represent standard errors.  
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Although all participants, regardless of intervention condition, experienced an 

increase in life satisfaction, trends in the data suggest that the nature-only (NO) group 

experienced the greatest increase (see Figure 6). In fact, a paired-samples T test 

revealed that the NO group was the only one to experience a significant increase in life 

satisfaction from T1 (baseline) to T2 (post-intervention), t(38) = 2.89, p = .01, although 

the interaction between time and condition was only verging on significance (p < .10). 

The three groups did not differ in how they changed over time for all other well- being 

variables. 

 

Figure 6. Results of repeated measures ANOVAs comparing how the three conditions 

changed in life satisfaction over time. Error bars represent standard errors.
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Table 12 

Means and Standard Deviations for Well-being measures at Baseline and Post-

Intervention by Condition 

 

   GN (n = 40)      NO (n = 39)   Control (n = 35) 

 M SD M SD M SD F(1,111) η2 

Positive Affect         

Baseline 3.43 0.72 3.44 0.67 3.42 0.81   

Post-Intervention 3.28 0.77 3.21 0.88 3.16 0.84   

Time       9.56** .08 

Condition       0.08 .00 

Time x Condition       0.21 .00 

Negative Affect         

Baseline 2.25 0.67 2.49 0.84 2.54 0.71   

Post-Intervention 2.00 0.69 1.83 0.78 1.99 0.77   

Time       50.75** .31 

Condition       0.47 .01 

Time x Condition       3.25* .06 

Vitality         

Baseline 4.60 1.20 4.58 1.28 4.54 1.34   

Post-Intervention 4.58 1.32 4.21 1.60 4.22 1.40   

Time       4.18* .04 

Condition       0.34 .01 

Time x Condition       0.93 .02 

Satisfaction with Life         

Baseline 4.12 1.17 3.80 1.16 3.84 1.35   

Post-Intervention 4.14 1.18 4.25 1.23 3.98 1.32   

Time       6.75* .06 

Condition       0.32 .01 

Time x Condition       2.79† .05 

Neutral Word Rating         

Baseline 4.33 0.58 4.33 0.39 4.40 0.83   

Post-Intervention 4.20 0.74 4.12 0.60 4.25 .0.71   

Time       8.12** .07 

Condition       0.23 .00 

Time x Condition       0.19 .00 
†p < .10, * p < .05, ** p < .01. 

Note. Condition results are from tests of between subjects effects. 

Experience-sampling results. Although little change was seen across groups 

from pre- test to post-test, participants’ experience-sampling responses during the 
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intervention period revealed significant differences between groups. A series of one-

way ANOVAs were conducted on aggregated well-being scores from participants’ 

experience-sampling surveys. Results indicated the nature only group experienced 

significantly less negative affect during the intervention period than the control (see 

Table 13 for means, standard deviations and ANOVA results). Moreover, these nature-

only individuals appeared to spend a significantly greater amount of time outdoors than 

those in the control group, and reported being significantly more successful at 

completing their assigned activity than those in the gratitude-nature group. The groups 

did not differ in any other measures during the intervention period. 

Table 13 

Means and Standard Deviations for Aggregate Experience-Sampling Responses by 

Condition 

 

       GN (n = 40)        NO (n = 39)      Control (n = 35) 

 M SD M SD M SD F(2, 122) η2 

Positive Affect 2.73 0.73 2.78 0.79 2.70 0.67 0.10 .00 

Negative Affect 1.79 0.48 1.69 0.68 2.02 0.54 3.44* .05 

Fascination 2.43 0.79 2.47 0.98 2.26 0.79 0.69 .01 

Grateful Affect 3.51 0.71 3.51 0.76 3.42 0.74 0.21 .00 

Vitality 3.92 1.38 3.75 1.25 3.64 1.18 0.51 .01 

Progress 4.96 1.34 5.66 1.70   3.94* .05 

Nature Contact 1.75 1.28 2.05 2.27 1.15 0.96 3.12* .05 
†p < .10, * p < .05, ** p < .01. 

 

Hypothesis 2: Changes in Environmental Attitudes Over Time 

A second series of repeated measures ANOVAs tested whether environmental 

concern (biospheric, altruistic and egoistic concern and dispositional empathy for 

nature) changed over time (baseline to post-intervention) by condition (GN, NO and 

control). The experimental groups were expected to show greater improvements in 
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environmental attitudes and behaviour, with the GN group showing the most 

improvement. There were no significant main effects, indicating that participants’ levels 

of dispositional empathy for nature and biospheric, altruistic, and egoistic concern did 

not significantly change from T1 to T2 (means, standard deviations, and ANOVA 

results are presented in Table 14). 
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Table 14 

Environmental Concern and Dispositional Empathy for Nature Means and Standard 

Deviations at Baseline and Post-Intervention by Condition 

 

       GN (n = 40)      NO (n = 39)   Control (n = 35) 

 M SD M SD M SD F(1,113) η2 

Biospheric Concern         

Baseline 5.46 1.21 5.78 1.06 5.71 1.14   

Post-Intervention 5.54 1.14 5.68 1.36 5.35 1.51   

Time       2.00 .02 

Condition       0.70 .01 

Time x Condition       1.94 .03 

Altruistic concern         

Baseline 6.03 1.16 5.97 1.24 6.38 0.71   

Post-Intervention 5.96 1.07 6.03 1.35 6.10 0.91   

Time       1.18 .01 

Condition       0.49 .01 

Time x Condition       1.22 .02 

Egoistic Concern         

Baseline 5.64 1.42 5.52 1.63 6.32 0.78   

Post-Intervention 5.56 1.42 5.73 1.32 6.04 0.82   

Time       1.82 .00 

Condition       1.11 .02 

Time x Condition       1.48 .03 

Dispositional Empathy for 

Nature 

        

Baseline 3.84 1.10 3.95 1.07 3.81 1.07   

Post-Intervention 4.05 1.13 4.02 1.24 3.60 1.08   

Time       0.07 .00 

Condition       0.81 .01 

Time x Condition       2.04 .04 
† p < .10, * p < .05, ** p < .01. 

Note. Condition results are from tests of between subjects effects 

Hypothesis 3: Changes in Gratitude Over Time 

Since the GN intervention was designed, primarily, to induce feelings of gratitude 

for nature, participants in this group were expected to experience more feelings of 

gratitude throughout the two-week intervention period (as indicated by aggregated daily 

reports of grateful affect). I conducted a one-way ANOVA to examine how the three 
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groups differed in the amount of grateful affect experienced during the intervention 

period. Contrary to expectations, the gratitude-nature, nature-only, and control groups 

did not differ significantly in the amount of grateful emotion experienced during the 

intervention period (see Table 13 for means, standard deviations and ANOVA results). 

Moreover, participants in the GN group were expected to report feeling more 

grateful in general (as indicated by the trait-level assessment, the GRAT-16 and its three 

dimensions: Lack of Sense of Deprivation, Simple Appreciation, and Appreciation of 

Others) following the intervention than both the NO and control groups. To test whether 

participants in the GN group experienced the expected increases in trait gratitude, I 

conducted repeated measures ANOVAs for trait gratitude, lack of sense of deprivation, 

simple appreciation and appreciation of others (see Figure 7; means, standard 

deviations, and ANOVA results are presented in Table 15). Results indicated that the 

NO group experienced a greater increase in sense of abundance (i.e., lack of sense of 

deprivation) than the GN group, while the control group experienced a decline from T1 

to T2.  
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Figure 7. Results of repeated measures ANOVAs comparing how the three conditions 

changed in grateful characteristics over time.  Error bars represent standard errors. 

Both the GN and control groups experienced a decline in simple appreciation, 

whereas the NO group remained the same. Although the means suggest that all groups 

declined in appreciation of others from T1 to T2, the NO group experienced the least 

decline over time. Moreover, trends in the data suggest that NO experienced an increase 

in overall trait gratitude, whereas the GN and control groups experienced a decrease 

over time. 
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Table 15 

Trait Gratitude Means and Standard Deviations at Baseline and Post-Intervention by 

Condition 

 

      GN         NO          CTRL 

   (n = 40)                 (n = 38)        (n = 51) 

 M SD M SD M SD F(1,114) η2 

Trait Gratitude         

Baseline 6.91 0.95 7.00 1.04 6.89 1.11   

Post-Intervention 6.67 1.09 7.14 1.09 6.58 1.23   

Time       2.50 .02 

Condition       1.25 .02 

Time x Condition       2.74† .05 

Lack of Sense of 

Deprivation 

        

Baseline 6.41 1.64 5.99 1.63 6.10 1.50   

Post-Intervention 6.22 1.64 6.42 1.69 5.84 1.60   

Time       0.01 .02 

Condition       0.52 .02 

Time x Condition       3.13* .05 

Simple Appreciation         

Baseline 6.98 1.18 7.55 1.03 7.32 1.28   

Post-Intervention 6.86 1.21 7.55 1.13 6.95 1.54   

Time       2.69 .02 

Condition       3.24* .06 

Time x Condition       1.10 .02 

Appreciation of 

Others 

        

Baseline 7.55 0.97 7.68 1.47 7.45 1.44   

Post-Intervention 7.07 1.18 7.62 1.51 7.14 1.55   

Time       5.80* .05 

Condition       1.06 .02 

Time x Condition       1.15 .02 
† p < .10, * p < .05, ** p < .01. 

Note. Condition results are from tests of between subjects effects. 

Hypothesis 4: Correlational Analyses Between Key Variables 

To explore how well-being relates to trait mindfulness and trait gratitude (at the 

individual difference level, regardless of condition), I analyzed correlations between 

mindfulness, gratitude (including the three dimensions of a grateful person), positive 
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affect, negative affect, vitality, satisfaction with life, and the neutral word rating scale at 

baseline. The pattern of correlations was consistent across the well-being variables 

(correlations are reported in Table 16, below). Trait mindfulness was associated with 

fewer negative emotions. Furthermore, trait gratitude was associated with all well-being 

variables. Thus, independent of intervention condition, participants who were more 

grateful, in general, experienced fewer negative emotions and more feelings of vitality 

than those who were less grateful. The specific characteristics of a grateful person that 

were most significantly associated with well-being were the appreciation of simple 

things, and the sense of not feeling deprived in life. In addition, regardless of condition, 

those who were more mindful experienced greater vitality and fewer negative emotions 

than those who were less mindful. 

Table 16 

Correlations Between Well-being, Trait Mindfulness, Trait Gratitude and the Three 

Dimensions of Gratitude at Baseline 

 

(N = 129) Trait 

Mindfulness 

Trait 

Gratitude 

Lack of Sense 

of Deprivation 

Simple 

Appreciation 

Appreciation 

of Others 

Positive Affect .11 .27** .15 .35** .11 

Negative Affect -.26** -.37** -.43** -.14 -.16 

Vitality .19* .35** .28** .37** .10 

Satisfaction with Life .17 .66** .60** .39** .45** 

Neutral Word Rating .06 .27** .08 .30** .32** 
† p < .10, * p < .05, ** p < .01. 

 

To examine the relationships between well-being measures, nature-relatedness 

and nature contact, I analyzed correlations between positive affect, negative affect, 

vitality, satisfaction with life, nature-relatedness (including the three NR dimensions to 

assess one’s affective, cognitive and experiential connection to nature), inclusion with 
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nature in self, and nature contact (as indicated by time use reports) at baseline 

(correlations are reported in Table 17, below). Those with a greater experiential 

connection to nature had more positive emotion than those with less experiential 

connection to nature. In addition, those who felt more connected with nature (as 

measured by the INS) rated neutral words more positively than those who felt less 

connected with nature. Thus, independent of intervention condition, those who felt more 

connected with nature in general experienced more positive emotions than those who 

felt less connected to nature. 

Table 17 

Correlations Between Well-being, Nature-Relatedness and Nature Contact at Baseline 

 

(N = 129) NR 

Total 

NR 

Self 

NR 

Perspective 

NR 

Experience 

 

INS 

Nature 

Contact 

Positive Affect .09 .09 -.12 .18* .12 .11 

Negative Affect .05 .01 .08 -.00 .05 .02 

Vitality .10 .14 -.02 .14 .17 .14 

Satisfaction with Life .02 .04 -.05 .10 .12 -.05 

Neutral Word Rating .11 .10 .12 .09 .18* .03 
† p < .10, * p < .05, ** p < .01. 

 

I expected there to be positive relationships between trait mindfulness, gratitude, 

and nature- relatedness. To test this, I analyzed correlations between these variables and 

their respective dimensions (correlations are reported in Table 18, below). Contrary to 

expectations, trait mindfulness was only moderately correlated with the sense of lack of 

deprivation dimension of trait gratitude; all other gratitude dimensions, however, were 

unrelated to trait mindfulness (see Table 19). This suggests that, independent of 

intervention condition, those who were more mindful in general felt less deprived in life 

than those who were less mindful. Simple appreciation was also related to nature-

relatedness (as well as all three nature-relatedness variables), which suggests that those 
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who felt more connected with nature appreciated the simple things in life more than 

those who felt less connected with nature. 

Table 18 

Correlations Between Trait Gratitude, Mindfulness and Nature-Relatedness at Baseline 

 

(N = 129) NR  

Total 

NR  

Self 

NR 

Perspective 

NR 

Experience 

 

INS 

Trait Gratitude Total .06 .05 .04 .08 .12 

Lack of Sense of Deprivation -.15 -.17 -.16 -.07 -.07 

Simple Appreciation .30** .29** .23* .24** .31** 

Appreciation of Others .09 .07 .12 .04 .05 

Trait Mindfulness -.03 -.01 .01 -.03 -.02 
† p < .10, * p < .05, ** p < .01. 

 

Table 19 

Correlations Between Trait Gratitude and Mindfulness at Baseline 

 

(N = 129) Trait Mindfulness 

Trait Gratitude Total .14 

Lack of Sense of Deprivation .18* 

Simple Appreciation .05 

Appreciation of Others .03 
† p < .10, * p < .05, ** p < .01. 

 

Hypothesis 5: Correlational Analyses Between NR and Nature Contact 

Trait nature-relatedness was expected to correlate with nature contact at baseline. 

To test this, I analyzed correlations between nature contact, all four nature-relatedness 

variables, inclusion with nature in self and dispositional empathy for nature 

(correlations are reported in Table 20, below). Nature contact was associated with all 

variables for nature-connectedness, except NR perspective. Thus, those who spent more 

time in nature felt more connected with and more empathy for nature, independent of 

intervention condition. 
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Table 20 

Correlations Between the Nature-Relatedness Dimensions and Nature Contact at 

Baseline 

(N = 129) Baseline Nature Contact 

Nature-Relatedness .24** 

NR Self .22* 

NR Perspective .08 

NR Experience .30* 

Inclusion with Nature in Self .35** 

Dispositional Empathy with Nature .20* 
† p < .10, * p < .05, ** p < .01. 

 

Note. Nature Contact and INS responses were obtained at baseline (N = 129), whereas the 

Nature-Relatedness variables were obtained from the pre-screen gateway survey (N = 

126). 

Hypothesis 6: Correlation Analyses Between the HEXACO and Key Variables 

Positive correlations were expected between trait gratitude, trait mindfulness, trait 

nature- relatedness, honesty-humility, emotionality, extraversion, agreeableness, 

conscientiousness and openness. To test this, I analyzed correlations between these 

variables and their respective dimensions (correlations are reported in Tables 21, 22 and 

23 below). Trait gratitude was associated with honesty-humility, extraversion and 

conscientiousness. The specific characteristic of a grateful person that was most 

significantly associated with the HEXACO personality variables was simple 

appreciation, in that those who appreciated the simple pleasures in life were more 

honest, emotional, agreeable and open than those who did not. As expected, those who 

were more mindful in general were more conscientious than those who were less 

mindful; however, contrary to expectations, no other HEXACO variables were 

associated with trait mindfulness. Additionally, those who felt more connected with 
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nature were more conscientious and open than those who felt less connected with 

nature. 

Table 21 

Correlations Between the Trait Gratitude and HEXACO Dimensions at Baseline 

 

(N = 130) Gratitude 

Total 

Lack of Sense 

of Deprivation 

Simple 

Appreciation 

Appreciation 

of Others 

HEXACO     

Honesty-Humility .33* .25** .20* .31* 

Emotionality .15 .02 .19* .18* 

Extraversion .27** .18* .27** .18* 

Agreeableness .12 .14 .03 .10 

Conscientiousness .23** .11 .28** .16 

Openness .06 -.07 .23** -.00 
† p < .10, * p < .05, ** p < .01. 

 

Table 22 

Correlations Between the Trait Mindfulness and HEXACO Dimensions at Baseline 

 

(N = 130) Trait Mindfulness 

HEXACO  

Honesty-Humility .10 

Emotionality -.13 

Extraversion .12 

Agreeableness .12 

Conscientiousness .36** 

Openness .05 
† p < .10, * p < .05, ** p < .01. 
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Table 23 

Correlations Between the Nature-Relatedness and HEXACO Dimensions at Baseline 

 

(N = 130) NR-21 NR Self NR 

Perspective 

NR 

Experience 

HEXACO     

Honesty-Humility .10 .05 .15 .07 

Emotionality -.14 -.09 .04 -.28** 

Extraversion -.00 .01 -.09 .07 

Agreeableness .08 .06 .05 .09 

Conscientiousness .23** .25** .21* .17 

Openness .34** .33* .29** .24** 
† p < .10, * p < .05, ** p < .01. 

Study 2 Discussion 

The purpose of the present study was to investigate whether practicing a 

conscious awareness of the natural environment could enhance well-being and 

connection to nature more than simply spending time outdoors. Similar to the results of 

Study 1, all participants showed a significant decline in positive emotions over time. 

Previous research has found increased contact with nature to be associated with a 

variety of positive outcomes. Nisbet et al. (2011), for example, found that individuals 

across Canada who spent more time in nature reported experiencing more positive 

emotions in both their home and work lives, and tended to be happier in general. These 

inconsistencies suggest that either the interventions used in both studies had an adverse 

effect on students’ positive emotions, or there may be another factor, such as academic 

stress, which contributed to these students’ decline in positive emotions. Green and 

Maggs (2017) for example, found that the more time students spent on academics, the 

fewer positive emotions and more tiredness they experienced. Assuming students in the 

present study spent increasing amounts of time on their schoolwork as the semester 

progressed, it is reasonable to observe a decline in positive emotions over the two-week 
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intervention period. 

Additionally, participants in this study also experienced a significant reduction in 

negative emotions, with the nature-only group experiencing the greatest improvement. 

This decline in negative emotions is somewhat at odds with the decrease in positive 

emotions, but consistent with the growing body of empirical literature which suggests 

that brief contact with nature improves emotional well-being (e.g., McMahan & Estes, 

2014). However, these results were somewhat surprising, as we had expected the 

gratitude-nature group to show greater improvements than the nature-only group. These 

findings indicate that simply spending in time in nature was more effective for these 

students at alleviating negative emotions than gratefully reflecting on their natural 

surroundings. 

Both the gratitude-nature and nature-only interventions were unsuccessful at 

increasing environmental concern during the two-week intervention period. Previous 

attempts to increase environmental concern (e.g., Schultz, 2000) have been successful. 

By asking individuals to take on the perspective of another creature, Schultz (2000) was 

able to manipulate individuals environmental concern from egoistic (a damaged 

relationship with nature) to biospheric (a stronger connection to nature), temporarily 

increasing concern for the natural environment. Researchers propose this may be due to 

a heightened sense of inclusion with nature and increased feelings of interconnectedness 

(Nisbet, 2005), as environmental concern is directly related to the degree to which 

individuals see themselves as a part of the natural world (Schultz, 2000). Thus, 

interventions used in the present study might not have strengthened environmental 

concern, in part, because the individuals in our sample did not feel strongly connected 
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with nature. All participants had somewhat moderate levels of trait nature relatedness 

but may have been too preoccupied or focused on academic work to get outdoors, as the 

term progressed. The practical aspect of this study also meant students completed 

measures as the fall term progressed, and weather worsened. In other words, despite 

intervention instructions, many participants may not have been inclined to connect with 

nature unless they were already motivated to do so. 

Previous research has demonstrated the link between connection with nature and 

time spent outdoors (e.g., Nisbet, Zelenski, & Murphy, 2009). Despite the potential 

problems in getting participants to spend time in nature, those who spent more time 

outdoors (independent of intervention conditions) were more experientially and 

emotionally connected with nature and felt more empathy towards it. Thus, it may be 

that individual differences are hard to overcome and only people with a strong 

connection to nature are willing to spend time outdoors, despite intervention 

instructions. Without observing and experiencing the natural world, however, 

participants are limited in their opportunities to connect with and foster concern for the 

natural environment. 

Furthermore, those who felt more connected with nature, regardless of 

intervention condition, tended to be more open and conscientious than those who felt 

less connected with nature. These findings are somewhat consistent with those of Lee et 

al. (2015), as these researchers found openness to experience to be one of the main 

personality correlates of connection to nature, and found a weaker connection between 

nature connectedness and conscientiousness. In partial support of my predictions, those 

with a greater connection to nature also tended to appreciate the simple things in life 
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more than those with a weaker connection to nature. However, connection to nature was 

not significantly related to participants’ appreciation of other people or the extent to 

which they did not feel deprived in life. Thus, it seems that the grateful characteristic of 

appreciating the simple things in life may foster a connection with nature, possibly 

through an increased sense of awe and ‘soft fascination’ for the natural world (Kaplan, 

1995; Nisbet & Zelenski, 2011). 

Although the gratitude-nature condition was designed, primarily, to induce 

feelings of gratitude, the nature-only group experienced a greater increase in sense of 

abundance (i.e., lack of sense of deprivation) than the gratitude-nature group, while the 

control group experienced a decline over the two-week intervention period. 

Furthermore, both the gratitude-nature and control groups experienced a decline in 

simple appreciation, whereas the nature-only group remained the same. Although the 

mean values suggest that all groups declined in appreciation for others, the nature-only 

group experienced the least decline. Moreover, trends in the data suggest that the nature-

only group experienced a slight increase in trait gratitude, whereas the gratitude-nature 

and control groups experienced a decrease over time. Simply spending time outdoors 

appears to have been more effective in promoting grateful characteristics such as feeling 

a sense of abundance in life, appreciating the simple things and appreciating others, than 

both the gratitude-nature and control groups. Although gratitude towards the natural 

environment has not been examined in previous literature, several previous attempts to 

increase trait and state gratitude have been successful (e.g. Emmons & McCullough, 

2003; Sheldon & Lyubomirsky, 2006). For example, Emmons and McCullough (2003) 

found that asking undergraduate students to list five things they were grateful for each 
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day for two weeks was successful in inducing feelings of gratitude and increasing levels 

of positive emotion. These researchers noted that the gratitude intervention brought 

more positive effects when practiced daily. Taking these findings into consideration, it 

is possible that students in the nature-only group may have practiced their nature-based 

activity more than those in the gratitude-nature group, and thus were more likely to 

experience its potential positive effects. Because the present study included an item in 

participants’ experience-sampling surveys to assess perceived success completing their 

daily activities, I was able to analyze whether there was a significant difference between 

groups. 

Indeed, students in the gratitude-nature group reported being less successful at 

completing their activity than those in the nature-only group. Although the instructions 

for the gratitude-nature intervention were designed to require as little time and effort as 

possible, it may be that students in our sample were more willing to simply spend time 

in nature than engage in a structured mindfulness activity outdoors. 

Independent of intervention condition, participants who were more grateful in 

general, experienced fewer negative emotions and more feelings of vitality than those 

who were less grateful. The specific characteristics of a grateful person that were most 

significantly associated with well-being were the appreciation of simple things, and the 

sense of not feeling deprived in life. These results suggest that individuals who 

appreciate the simple things and feel a sense of abundance experience greater well-

being than those who do not appreciate the simple things or feel deprived in their life. 

This is consistent with prior research, as individuals higher in these grateful traits have 

been shown to experience greater satisfaction with life, positive affect, and happiness 
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(Watkins et al., 2003). 

Furthermore, those who were more grateful in the present study tended to be more 

honest/humble, extraverted, and conscientious than those who were less grateful. Those 

who demonstrated higher levels of the grateful characteristic to appreciate the simple 

things in life were more honest, emotional, agreeable and open than those who did not. 

Based on these results, it may be that the experience of gratitude is subsequent to 

becoming conscious of the benefits in one’s life and feeling humble to have them. These 

results supported my predictions and recent research findings. Lin (2017), for example, 

found that grateful individuals were more likely to exhibit openness, conscientiousness, 

extraversion, and agreeableness. Agreeableness and conscientiousness, in particular, 

have been shown to be the strongest correlates of gratitude (Aghababaei & Tabik, 

2013). 

In support of my hypotheses, those who were more mindful in general 

experienced greater vitality and fewer negative emotions than those who were less 

mindful. These mindful individuals tended to feel a sense of abundance, but not 

necessarily the other aspects of mindfulness (appreciating the simple things or other 

individuals in their life). It seems as though more mindful individuals were better able 

to recognize benefits in their lives than those who were less mindful. To my knowledge, 

the current study was the first examine the association between trait mindfulness and the 

three dimensions of a grateful person as proposed by Watkins et al. (2003). Thus, 

further research on the relationship between trait gratitude and trait mindfulness is 

needed. 

As expected, those who were more mindful in general were more conscientious 
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than those who were less mindful; however, contrary to expectations, mindful 

individuals were no more emotionally stable, extraverted, agreeable, open, honest or 

humble than those who were less mindful. In considering these results, 

conscientiousness seems to be the primary personality indicator for fostering a mindful 

awareness. Other traits such as being agreeable and open to new experience may ensue 

after a conscious, mindful awareness has been cultivated. Since there is little research in 

this area, further empirical evidence comparing trait mindfulness and its various 

personality correlates is needed. 

Contrary to my hypotheses, those who were more mindful did not feel that nature 

was a part of their sense of self any more than those who were less mindful. This is 

surprising, given that trait mindfulness has been associated with greater interdependence 

and connection with nature (Hanley et al., 2017). 

Limitations 

The present study further developed the two interventions tested in Study 1 

(gratitude- nature and nature-only) to address several methodological constraints and 

improve their ability to manipulate gratitude, mindfulness, and connection to nature. 

Despite these advancements, there are several limitations to the present study which 

may have impeded the efficacy of the interventions. These limitations are imperative to 

consider for future research to build upon these findings and further develop these 

nature-based interventions. Accordingly, the following section will discuss the 

methodological constraints specific to the present study, despite its refinements from 

Study 1. 

Compliance. It is possible that some individuals in the present study 
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misunderstood what they were being asked to do during the intervention period. This 

seems unlikely, given that participants received explicit verbal and written instructions 

as well as reminders throughout the intervention period. In addition, individuals in the 

gratitude-nature and nature-only groups received an in-person demonstration for their 

assigned activity, during which they were encouraged to ask questions for clarification. 

Participants were also given the researcher’s email in case they had any further 

questions during the two-week intervention period. Thus, participants were given ample 

instruction and opportunity for clarifying what was being asked of them during the 

intervention period. Still, students may not have felt comfortable or interested in asking 

questions about the activity instructions. 

Additionally, as with Study 1, some individuals openly admitted in their written 

responses that they had not been completing their assigned activities. This may be 

because participants were experiencing a particularly busy time in the semester and felt 

too overwhelmed to engage in their assigned activity. The interventions and online 

surveys in both studies were developed with consideration to students’ demanding 

schedules and workloads. For example, intervention instructions in the present study 

explicitly states that participants were only required to spend five minutes completing 

their activity. Therefore, although it is possible that the interventions contributed to 

participants’ feelings of being overwhelmed, it seems unlikely that they consumed a 

significant portion of participants’ daily schedules. 

Since participants in Study 1 may have been discouraged from venturing outdoors 

in cold weather, Study 2 was conducted in the fall when the weather was warmer. 

However, there were some moments of unpleasant weather during the intervention 
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period, which may have deterred participants from completing their assigned activities 

outdoors. Though more controlled laboratory experiments would eliminate the 

possibility of unpleasant weather, asking participants to engage with nature and its 

unpredictable changes provides good ecological validity and may have helped 

participants to accept and appreciate nature as it is, in the present moment (Corazon et 

al. 2012). 

Considering that participants’ motivation may have had an effect on the results of 

Study 1, participants in Study 2 were asked to report their success in completing their 

assigned activity throughout the intervention period. The intention was to try and 

increase motivation for better engaging with their activity. However, some individuals 

openly reported not engaging in their assigned activity. Thus, asking participants to 

reflect on their success may not have been successful in increasing their motivation to 

comply. Future research could attempt to motivate compliance by asking participants to 

come back into the lab to complete post-intervention measures. If participants know 

they will see the researcher again in person, they may be more likely to comply with 

instructions and complete their assigned activity due to demand characteristics and 

authority structure (Lindalh et al., 2017). 

Furthermore, participants may have been unwilling to comply with instructions 

due to social reasons. According to Gifford (2011), individuals are less likely to engage 

in a certain activity if no one else in their social circle is engaging in the behaviour, or if 

it is not considered to be a social ‘norm’. Therefore, individuals in this study may have 

felt uncomfortable or embarrassed spending time observing their natural surroundings if 

none of their friends were doing so. They could have also avoided engaging in certain 
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aspects of this activity (i.e., touching, smelling, observing a natural element) in fear of 

being seen and judged. Future research could help to mitigate this fear by having 

participants complete their activities in groups guided by a researcher. Although this 

may lead to other confounding factors (e.g., social anxiety, comparison) which may 

impede the interventions’ effect, this may allow participants a safe environment to 

engage in their activity without fear of being judged. 

Refining the natural interventions. Although the intervention period was 

extended from one week to two, this may still be insufficient for producing significant 

changes (Lymeus et al., 2016; Hopwood & Schutte, 2017). A longer intervention period 

such as the eight-week training program tested by Lymeus and colleagues (2016) may 

be needed to instill nature time as a regular habit. 

Furthermore, although the present study included a demonstration of the kinds of 

environments participants were to engage in (i.e., those which allow them to focus on 

natural elements and avoid attending to built elements), there are still a number of 

extraneous variables associated with allowing participants to choose where to complete 

their activity each day (e.g., noise level, air quality, etc.). This issue may also be 

resolved by having participants complete their activity in guided groups in the same 

location. However, as with Study 1, these variations in different environments provides 

a good opportunity to study how these nature-based activities might influence gratitude 

and connection to nature in the “real world”. 

Since the qualitative data obtained from Study 1 showed similar activity and 

reflection patterns across conditions, the various intervention instructions were amended 

to be more distinct in Study 2. That is, participants in the nature-only group were 
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instructed to simply spend five minutes in a natural setting, whereas those in the 

gratitude-nature group were asked to spend five minutes exploring a natural setting 

using their various senses and gratefully reflect on the natural things around them. 

However, there is no guarantee that some participants in the nature-only group did not 

reflect on their sensory experiences while outdoors (e.g., listening to the different 

sounds, experiencing the different smells) or did not feel grateful to experience the 

natural things around them. Although this made it difficult to truly isolate the 

differences between conditions, it provides some insight into how spontaneous gratitude 

can be evoked by simply spending time outdoors. 

Lastly, the writing prompt for the nature-only group’s written responses (“Please 

tell us about how your exercise went today”) may have been too vague, as many 

students responded with something along the lines of “It went well!”. Instructions 

asking for more detail (e.g., “Please tell us about the natural setting you spent your 5 

minutes in today”) may lead to a more detailed response and may encourage 

participants to reflect back on what their experience during their activity was like, rather 

than whether it went generally well or poorly. 

General Discussion 

The present work developed and tested a new nature intervention technique which 

incorporated essential aspects of gratitude and mindfulness practices to foster an 

appreciative awareness of one’s natural surroundings. This intervention was refined 

across two studies with the goal of inducing feelings of gratitude for nature and 

increasing nature-connectedness. Given that both attempts at manipulating these 

experiences did not yield the expected outcomes, these findings support previous claims 
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(e.g., Watkins & Bell, 2017) that trait level constructs are not easily manipulated. 

However, results of Study 2 revealed that simply spending time in nature was more 

successful at increasing grateful traits than explicitly asking people to think gratefully. 

Therefore, it may be that these trait level constructs are best manipulated indirectly, 

without explicit instruction. Moreover, although I had hoped to see significant increases 

in connection to nature following the interventions, it is seems that a one-week or two-

week intervention period insufficient for considerably shifting trait gratitude and nature-

connectedness. Moreover, the stability of these traits is a hopeful finding, given that 

trait levels of these constructs are associated with numerous well-being benefits (e.g., 

Watkins et al., 2014; Capaldi et al., 2014). 

The results of the first study demonstrated no improvements in well-being across 

conditions. This suggests that reflecting on things seen in nature (i.e., what they look 

like, what role they may play in their surrounding environment, and what affective 

influence they have on the observer) is no more effective at improving well-being or 

inducing feelings of gratitude and connection to nature than objectively observing 

things seen in nature (i.e., simply listing their names). However, the second study 

revealed that simply spending time outdoors may be more effective at alleviating 

negative emotions than gratefully reflecting on one’s natural surroundings. Thus, 

consistent with previous research (Kaplan, 1995; Lymeus et al., 2018), it may be that 

simply spending time in natural environments and allowing intrinsically interesting 

stimuli to capture our attention (i.e., engaging in soft fascination) may be more effective 

for enhancing well-being than engaging in a structured mindfulness-based activity 

designed to willfully focus attention. Such an activity seems to engage certain cognitive 
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processes (Fox et al., 2016) which may interfere with the experience of positive affect 

(Watkins et al., 2003) and deplete cognitive resources for attentional capacity (Lymeus 

et al., 2016; Lymeus et al., 2018). This yields important implications for future research, 

as such an activity may not be suitable for individuals who already suffer from 

exhausted cognitive mechanisms in their daily lives (e.g., university students; Lymeus 

et al., 2018). 

Limitations 

Sample. Since we were exclusively testing university students, we cannot dismiss 

the inevitably homogenous nature of our sample, and subsequently, its limited 

generalizability. That is, university students have unique characteristics that may not 

generalize to people without the same opportunities for education, wealth, and personal 

freedom (Henrich, Heine, & Norenzayan, 2010), and thus may not be representative of 

the general population. 

However, given that prior literature has demonstrated the desirable benefits of a 

brief intervention to boost mood (e.g., Nisbet & Zelenski, 2011), gratitude (e.g., 

Watkins et al., 2003), mindfulness (e.g., Brown & Ryan, 2003), and connection to 

nature (e.g., Mayer at al., 2009) among university students, it was reasonable to work 

with this specific sample in order to build upon these areas of research. Moreover, given 

that our study investigated the effects of brief interventions for improving mood, a high-

stress university environment with student participants provides good ecological 

validity. 

In line with this consideration, the demanding nature of the university 

environment along with the voluntary nature of research participants required me to be 
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mindful of participants’ time and stress levels when designing both studies. 

Consequently, the online surveys and experimental interventions were developed to be 

brief and require minimal effort to complete. Despite these efforts, compliance still 

proved to be challenging. 

Compliance. Despite the clear wording of the intervention instructions, 

participants may have intentionally avoided completing their activity due to perceived 

difficulty. Since individuals in the gratitude-nature group reported spending 

significantly less time outdoors and being significantly less successful at complying 

with their assigned activity than those in the nature- only group, it may be that students 

in the gratitude-nature group perceived their activity to be more difficult. Asking 

students to reflect on what role certain elements of nature may play in their surrounding 

environment may have been too challenging for some individuals if they had little 

knowledge of their natural environment or experience engaging with it. This would be 

understandably discouraging and could result in participants’ unwillingness to comply 

with instructions. However, effort was made in both studies to mitigate this possibility, 

as participants were encouraged to ask questions for clarification during the initial 

testing session and throughout the intervention period. 

Additionally, individuals who may not have had much prior experience with 

nature may have considered spending time outdoors to be an unpleasant experience. 

That is, some individuals may have experienced a particular phobia or allergy while 

they were completing their nature-based activity, which may help to explain students’ 

decline in mood over the intervention period. Moreover, these individuals may have 

simply not enjoyed completing the online surveys. Although these were brief and not 



GRATITUDE IS IN OUR NATURE  105 
  

 

designed to be unpleasant, some individuals may have found them burdensome, or in 

conflict with their prior expectations of this study (i.e., if they had anticipated that the 

study would not involve additional activities to complete at home). This is unlikely, 

however, as a description of what the study involved was given to students on the 

study’s SONA sign-up page, in the informed consent, and was verbally described to 

participants during the initial testing session. 

Potential adverse effects. Since the interventions used in the present study were 

designed to be brief and relatively effortless additions to participants’ daily routines, it 

is unlikely that they caused individuals to experience adverse effects. However, 

individuals’ responses to mindfulness-based interventions in particular have been shown 

to vary considerably (Lindahl, Fisher, Cooper, Rosen, & Willoughby, 2017). Thus, 

although negative outcomes are improbable, they are possible and therefore important 

to consider (Van Dam et al., 2017). If some individuals in the experimental conditions 

found their assigned activity (either objectively observing things in nature or gratefully 

reflecting on things in nature) to be a negative experience, this would be reflected in 

their daily reports of mood and considerably affect the data. Conceivably, this 

possibility may help to explain the decline in positive emotions experienced by 

participants during the one-week intervention period. More likely, however, is that these 

results are due to a complex interaction of other influencing factors (Dobkin, Irving, & 

Amar, 2012; Lindahl et al., 2017). Because participants are unlikely to report adverse 

effects due to perceived authority structure or demand characteristics (i.e., they may feel 

uncomfortable communicating these negative experiences to the researcher or may want 

to give desirable responses as opposed to undesirable ones), the occurrence of negative 
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intervention outcomes are difficult to discern (Lindahl et al., 2017). In light of this 

issue, researchers have recently highlighted the importance of identifying individual-

level factors such as trauma history, psychiatric conditions and anxiety, as they may 

influence intervention outcomes or inspire important modifications to exclusion criteria 

(Dobkin et al., 2012; Lindahl et al., 2017). 

Moreover, simply asking participants about their experience practicing the 

assigned intervention (e.g., Lindahl et al., 2017) may be a valuable means of detecting 

these unique individual differences, and reporting the exact intervention outcomes, 

instructions and participants’ pre- existing conditions may help to lessen the occurrence 

of adverse intervention outcomes in future research (Dopkin et al., 2012). 

Logistical constraints. The time of day or day of the week on which participants 

completed the initial baseline measures was not controlled for in either study. 

Therefore, since all participants began their intervention activities on the Saturday 

following their initial in-lab testing session, participants differed in the length of time 

between their initial testing session and the onset of their intervention activities. There 

is no obvious reason to think these differences were not random, as testing sessions 

were arbitrarily scheduled at various times on various days. Regardless, future studies 

may want to control for factors such as fatigue effects, time of day, and length of time 

between the initial testing session and first experience-sampling survey. 
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Conclusion 

In light of these findings, it may be that simply spending time outdoors is more 

effective for inducing spontaneous feelings of gratitude than explicitly asking people to 

think gratefully. This may be because allowing natural environments to effortlessly 

capture our attention requires less cognitive control than consciously trying to focus our 

thoughts, which may in fact deplete cognitive resources and prevent the occurrence of 

spontaneous appreciation. These findings provide insight for future developments of 

interventions incorporating aspects of gratitude, mindfulness and nature engagement, 

and provide preliminary support for the integration of these concepts. Furthermore, the 

present work may encourage more individuals to venture outdoors and engage with 

their natural environment, since spending as little as five minutes a day in nature was 

shown to significantly alleviate negative emotions and increase trait levels of gratitude. 

Fundamentally, these findings suggest that we may be able to improve our mental 

health by simply taking a walk in nature and looking around, with gratitude. 
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Appendix A:  

Table 24 

Study 1 Participant Characteristics Across Entire Sample 

 

(N = 129) Frequency Percent 

Sex   

Male 21 16.3% 

Female 108 83.7% 

Year of Study   

First Year 92 71.3% 

Second Year 32 24.8% 

Third Year 4 3.1% 

Fourth Year 1 0.8% 

Major   

Psychology 43 33.3% 

Undecided/ Undeclared 15 11.6% 

Other 71 55.0% 

Spiritual Orientation   

Atheist 15 11.6% 

Agnostic 12 9.3% 

Christian 59 45.7% 

Buddhist 1 0.8% 

Jewish 1 0.8% 

Muslim 8 6.2% 

Spiritual, But Not Religious 22 17.1% 

Other 10 7.8% 

Prefer Not to Answer 1 0.8% 

Where Grew Up   

City (Downtown) 15 11.6% 

City (Suburbs) 56 43.4% 

Small Town 35 27.1% 

Rural or Farm 21 16.3% 

Other 2 1.6% 

Where Live Now   

Campus Residence 68 52.7% 

City (Downtown) 27 20.9% 

City (Suburbs) 18 14.0% 

Small Town 9 7.0% 

Rural or Farm 6 4.7% 

Other 1 0.8% 

† p < .10, * p < .05, ** p < .01. 
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Appendix B: 

Table 25 

Study 1 Gratitude-Nature, Nature-Only and Control Group Differences on Demographic 

Characteristics  

 

 GN (n = 40) NO (n = 38) Control (n = 51) χ2 φ 

Sex    5.26 .20 

Male 10% 10.5% 25.5%   

Female 90% 89.5% 74.5%   

Year of Study    9.72 .27 

First Year 77.5% 55.3% 78.4%   

Second Year 17.5% 39.5% 19.6%   

Third Year 2.5% 5.3% 2.0%   

Fourth Year 2.5% 0% 0%   

Major    5.35 .20 

Psychology 30% 42.1% 29.4%   

Undecided/ Undeclared 17.5% 2.6% 13.7%   

Other 21% 55.3% 56.9%   

Spiritual Orientation    15.52 .35 

Atheist 10% 15.8% 9.8%   

Agnostic 5% 10.5% 11.8%   

Christian 60% 31.6% 45.1%   

Buddhist 0% 0% 2.0%   

Jewish 0% 2.6% 0%   

Muslim 2.5% 7.9% 7.8%   

Spiritual, But Not 

Religious 

10% 23.7% 17.6%   

Other 10% 7.9% 5.9%   

Prefer Not to Answer 2.5% 0% 0%   

Where Grew Up    12.47 .31 

City (Downtown) 15% 13.2% 7.8%   

City (Suburbs) 35% 42.1% 58.8%   

Small Town 37% 21.1% 23.5%   

Rural or Farm 7.5% 23.7% 17.6%   

Other 5.0% 0% 0%   

Where Live Now    10.88 .29 

Campus Residence 55% 42.1% 58.8%   

City (Downtown) 25% 23.7% 15.7%   

City (Suburbs) 7.5% 23.7% 11.8%   

Small Town 10% 2.6% 7.8%   

Rural or Farm 2.5% 5.3% 5.9%   

Other 0% 2.6% 0%   
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† p < .10, * p < .05, ** p < .01. 
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Appendix C: Study 1 Intervention Instructions 

Gratitude-Nature  

 

Thank you for completing the first survey portion of this study! The following are 

instructions for a short take-home task.  Starting this Saturday, please complete this task 

once a day for 7 days.  

 

When you are next outside, please take a moment to observe the natural things around 

you (e.g. birds, squirrels, and other wildlife, the sky, trees/plants, the river, etc.). Identify 

3 of these things, and reflect on each of them in turn. Think about the appearance of each 

of these things (e.g., the colour of the tree's bark or its shape), what role they might play 

in their surrounding environment (e.g., the tree may provide food or shelter for wildlife, 

or shelter you from the wind or sun), and what effect these things have on you (e.g., a 

bird or tree reminds you of a certain memory from your childhood and makes you feel 

happy). 

 

NOTE: try to observe 3 different things in nature each day. You might be surprised at 

how many things there are to see if you take the time to look. 

 

Each day you will also receive a separate email with a link to a short survey. This survey 

will have 2 portions: a short journaling task and a questionnaire. For the journaling task, 

you will be asked to describe in detail the 3 things you observed in nature that day (what 

they looked like, what role they may play in their surrounding environment, and what 

effect they had on you). Once you complete this task, you will be presented with a brief 

questionnaire. This questionnaire will ask you about some of your daily activities, your 

mood, and the weather. 

 

Once you complete this online questionnaire, the researchers will be notified that you 

have completed the task for that day. After 7 days, you will be asked to complete a final 

survey (also sent via email, to be completed on your own).  The first survey will be 

emailed to you on Saturday, so please make sure to check your Trent email account. 

Please do your best to complete the survey the same day you receive it, because it is 

important to keep up with these daily activities.  Thank you very much for your time and 

for your help with this research!   

 

Nature-Only 

 

Thank you for completing the first survey portion of this study! The following are 

instructions for a short take-home task.  Starting this Saturday, Please complete this task 

once a day for 7 days. 

 

When you are next outside, please take a moment to observe the natural things around 

you (e.g. birds, squirrels, and other wildlife, the sky, trees/plants, the river, etc.). Identify 

3 of these things, and remember what they were for the daily at-home task and survey. 
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NOTE: try to observe 3 different things in nature each day. You might be surprised at 

how many things there are to see if you take the time to look. 

Each day you will also receive a separate email with a link to a short survey. This survey 

will have 2 portions: a short journaling task and a questionnaire. For the journaling task, 

you will be asked to list the names of the 3 things you observed in nature that day (e.g., a 

tree, a bird, the river). Once you complete this task, you will be presented with a brief 

questionnaire. This questionnaire will ask you about some of your daily activities, your 

mood, and the weather. 

 

Once you complete this online questionnaire, the researchers will be notified that you 

have completed the task for that day. After 7 days, you will be asked to complete a final 

survey (also sent via email, to be completed on your own).  The first survey will be 

emailed to you on Saturday, so please make sure to check your Trent email account. 

Please do your best to complete the survey the same day you receive it, because it is 

important to keep up with these daily activities.  Thank you very much for your time and 

for your help with this research! 

 

Control 

 

Thank you for completing the first survey portion of this study! Starting this Saturday, 

you will receive an email with the link to a brief questionnaire each day for 7 days. This 

questionnaire will ask you about some of your daily activities, your mood, and the 

weather. 

 

Once you complete this online questionnaire, the researchers will be notified that you 

have completed the task for that day. After 7 days, you will be asked to complete a final 

survey (also sent via email, to be completed on your own).  The first survey will be 

emailed to you on Saturday morning, so please make sure to check your Trent 

email account. Please do your best to complete the survey the same day you receive it, 

because it is important to keep up with these daily activities.  Thank you very much for 

time and for your help with this research! 
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Appendix D: Study 1 Informed Consent 

The purpose of an informed consent is to ensure that you are aware of your rights 

and what would be required of you as a participant. The consent form will provide you 

with enough information about this study for you to make an informed decision on 

whether you would like to participate. 

 

Present Study: Attention and Mood 

 

Research Personnel: 

Lisa Tejpar, graduate researcher, Department of Psychology, Trent University, 

lisatejpar@trentu.ca    

Dr. Elizabeth K. Nisbet, Department of Psychology, Trent University, Phone: 

(705) 748-1011 ext. 7855, elizabethnisbet@trentu.ca 

 

Purpose. This study is concerned with personality, well-being, and attention to our daily 

surroundings. 

 

Task Requirement.  You will be asked to fill out some questionnaires about your 

background, personality, and well-being. You will then complete brief daily surveys, at 

home, for 7 days, which includes a short online questionnaire about your day. At the end 

of the 7 days there is a final wrap-up survey. The first part of the study takes place in the 

lab and takes approximately 1 hour. The at-home tasks take about 2 hours in total over 

the 7 days. Including 1 hour of travel time for the in-lab session, the entire study is worth 

4.0 (four) course credits. 

 

Potential Risk/Discomfort.  This study has no unusual risks. 

 

Rights to Withdraw. Participation is voluntary and you may withdraw at any time, for 

any reason, without penalty (in which case your data will be destroyed). Credit for 

participating will be prorated accordingly (e.g., 1.0 credit for completing one quarter of 

the study). There are several other options to obtain credits such as assignments set up by 

your professor and other studies listed on the SONA system. You are not obligated to 

answer any questions, however, we would greatly appreciate your help with this research 

project. 

 

Confidentiality. Any information that will be collected from you during this study will 

be kept on a password-protected computer and will only be available to the researchers. 

At the end of the study, the final data will be stored separately from your identifying 

information. Only aggregate scores from the study will be used in publications, reports, 

presentations, and teaching.  No commercial use will be made of this data, and the 

researcher has no conflict of interest arising from this research. If you are interested in the 

findings of the study, you are welcome to contact the researchers after the study is 

finished.  If you wish to participate in this study, please read the following statements 

then indicate your consent by clicking on the "I agree" button below. Thank you! 

 

mailto:elizabethnisbet@trentu.ca
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Please read the following statements carefully: 

 

- I have been informed as to the nature and the purpose of this study as described 

above. 

- I understand that my participation in this study is voluntary and that I am free to 

withdraw my participation at any point during the study, in which case my data 

will not be used and will be destroyed. 

- I understand that my credits will be prorated according to my participation (e.g., 

1.0 credit for doing 1/4 of the study). 

- I understand that my information will be kept private and confidential using 

methods described above and that any identifying information will be removed 

from the final stored data. 

- I agree to my data being used in the analysis of research collected for the purpose 

of this study. 

- I understand that this research project has received ethical approval from the Trent 

University Research Ethics Committee (16-24657).  

- I have read and understood this consent form. 

- I am aware that I may contact the university's Research Ethics Board (Karen 

Mauro, Phone: 705- 748-1011 ext. 7896, Email: kmauro@trentu.ca) should I have 

any ethical concerns about this study. 

-  

By clicking on the "I agree" link below, I confirm that I have read and understood 

the above information and that I freely give my informed consent to participate in 

this study.  

 

This study has received clearance by the Trent University Research Ethics Board (16-

24657). 

  

 I AGREE 

  



GRATITUDE IS IN OUR NATURE  130 
  

 

 

Appendix E: Study 1 Debriefing Page 

Debriefing 

 

Thank you for using your valuable time to participate in our study! The main goal of this 

study was to examine whether our surroundings and daily activities, or reflection about 

those activities, influences our well- being (happiness) and the way we view the world 

(our attitudes). 

 

We are interested in how and where people choose to spend their time and whether the 

ways in which people engage in daily tasks affects happiness. Some environments might 

add to or decrease our well-being, for example.  Some research suggests that spending 

time outdoors has benefits for physical and mental health.  We are interested in whether 

people notice aspects of their environment and whether the act of appreciating nature is 

linked to well-being. We also are investigating the role of individual differences 

(personality) in well-being and this is why we asked you about connectedness with 

nature, and how much mindfulness or gratitude you experience in life. Research suggests 

that cultivating ways to be grateful on a regular basis can improve our personal 

happiness. We are hoping to learn more about how people differ in their awareness and 

attention paid to their surroundings, as this may be part of experiencing gratitude. 

 

You may have been asked to notice things in your surroundings (nature, the weather) or 

to reflect on them or write about them. By asking participants to make different types of 

observations, we are learning about how people differ in their reflections about daily 

events and how some activities and environments might influence mood differently. It is 

possible that being aware of and appreciating the environment my help people feel 

happier. Some researchers are finding that feeling more connected to one’s natural 

surroundings motivates concern for the environment and is related to pro-social and pro-

environmental behaviours. We hope to learn more about how people differ in the way 

they notice and reflect on their surroundings, and how these aspects of personality are 

linked with well-being. 

 

We thank you for your contribution, as this research would not be possible without you. 

Please be assured that any information you have provided will be treated confidentially. 

In any public presentation of our data, either in print or in speech, we will not present any 

information which could associate you with this study. Once again, our sincere thank 

you for participating in this study!  

 

Contact Information 

The following people are involved in this research project and may be contacted at any 

time if you have any further questions about the project, what it means, or concerns about 

how it was conducted: 

 

Lisa Tejpar, graduate researcher, Department of Psychology, Trent University, 

lisatejpar@trentu.ca 

 

mailto:lisatejpar@trentu.ca
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Dr. Elizabeth K. Nisbet, Department of Psychology, Trent University, (705) 748-1011 

ext. 7855, elizabethnisbet@trentu.ca 

 

Should you have any ethical or other concerns about this study then please contact Trent 

University's Ethics Committee for Psychological Research: Karen Mauro, Phone: 705-

748-1011 ext. 7896,  Email: kmauro@trentu.ca  

 

To learn more about positive psychology research, visit the following 

links:    authentichappiness.org or mindful.org 

 

WE WILL ASSIGN YOUR SONA CREDITS IN THE NEXT FEW DAYS - 

THANKS AGAIN FOR HELPING WITH OUR RESEARCH! 
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Appendix F: 

Table 26 

Study 2 Participant Characteristics Across Entire Sample 

 

(N = 129) Frequency Percent 

Sex   

Male 23 17.7% 

Female 107 82.3% 

Year of Study   

First Year 76 58.5% 

Second Year 44 33.8% 

Third Year 7 5.4% 

Fourth Year 3 2.3% 

Major   

Psychology 25 19.2% 

Undecided/ Undeclared 19 14.6% 

Other 86 66.2% 

Spiritual Orientation   

Atheist 19 14.6% 

Agnostic 5 3.8% 

Christian 67 51.5% 

Buddhist 2 1.5% 

Jewish 0  

Muslim 4 3.1% 

Spiritual, But Not Religious 16 12.3% 

Other 9 6.9% 

Prefer Not to Answer 8 6.2% 

Where Grew Up   

City (Downtown) 21 16.2% 

City (Suburbs) 49 37.7% 

Small Town 38 29.2% 

Rural or Farm 19 14.6% 

Other 3 2.3% 

Where Live Now   

Campus Residence 51 39.2% 

City (Downtown) 33 25.4% 

City (Suburbs) 28 21.5% 

Small Town 12 9.2% 

Rural or Farm 4 3.1% 

Other 2 1.5% 

† p < .10, * p < .05, ** p < .01. 
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Appendix G: 

 

Table 27 

Study 2 Gratitude-Nature, Nature-Only and Control Group Differences on Demographic 

Characteristics  

 

 GN (n = 40) NO (n = 38) Control (n = 51) χ2 φ 

Sex    0.67 .07 

Male 21.3% 16.3% 15.0%   

Female 78.7% 83.7% 85.0%   

Year of Study    2.15 .13 

First Year 66.0% 51.2% 57.5%   

Second Year 27.7% 39.5% 35.0%   

Third Year 4.3% 7.0% 5.0%   

Fourth Year 2.1% 2.3% 2.5%   

Major    1.73 .12 

Psychology 17.0% 23.3% 17.5%   

Undecided/ Undeclared 19.1% 11.6% 12.5%   

Other 63.8% 65.1% 70.0%   

Spiritual Orientation    13.81 .33 

Atheist 19.1% 7.0% 17.5%   

Agnostic 2.1% 4.7% 5.0%   

Christian 53.2% 48.8% 52.5%   

Buddhist 0% 2.3% 2.5%   

Jewish 0% 0% 0%   

Muslim 4.3% 4.7% 0%   

Spiritual, But Not 

Religious 

8.5% 20.9% 7.5%   

Other 10.6% 4.7% 5.0%   

Prefer Not to Answer 2.1% 7.0% 10.0%   

Where Grew Up    6.10 .22 

City (Downtown) 17.0% 16.3% 15.0%   

City (Suburbs) 46.8% 27.9% 37.5%   

Small Town 25.5% 30.2% 32.5%   

Rural or Farm 8.5% 23.3% 12.5%   

Other 2.1% 2.3% 2.5%   

Where Live Now    9.76 .27 

Campus Residence 38.3% 39.5% 40.0%   

City (Downtown) 25.5% 32.6% 17.5%   

City (Suburbs) 27.7% 14.0% 22.5%   

Small Town 6.4% 11.6% 10.0%   

Rural or Farm 2.1% 2.3% 5.0%   

Other 0% 0% 1.5%   
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† p < .10, * p < .05, ** p < .01. 
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Appendix H: Gratitude-Nature Activity Card 

[front side] 

 

Attention and Mood Activity Instructions 

 

Please spend at least 5 minutes on the following activity. You can spend more time if you wish, 

but please try to do this for at least 5 minutes or more each day. 

 

 

Steps Instructions 

1. Find 

Nature 

Sit/ stand comfortably somewhere outdoors in nature (somewhere with 

trees and/or vegetation, where you can feel the elements, and be still for 

a few minutes. As much as possible, focus on natural things (i.e., trees, 

plants, birds) and avoid focusing on built things (i.e., buildings, 

concrete).  

2. Breathe 

and Relax 

Take 4 or 5 deep breaths. Become aware of the breath flowing in and out 

of your body. 

3. Listen Listen to the sounds around you. Cup your ears to hear better, or close 

your eyes, if you wish. What do you hear? Do you find these sounds 

pleasant, unpleasant, or even neutral? 

4. See Look around and choose an element of nature to observe (e.g., 

something specific you can focus on, such as a leaf, rock, pine cone, tree, 

cloud, water, etc.). Notice its colours, shape, size, texture, and any 

particular markings or patterns.  

 

[back side] 

 

Steps Instructions 

5. Feel If you can, touch the thing you have chosen to observe with your fingertips. 

Notice if it’s bumpy, smooth, hard or soft (or how do you imagine it would 

feel, if you can’t touch it). Does it have any texture or temperature 

sensation?  

6. Smell If you can, smell the object you have chosen. Is there a scent, or can you 

imagine one? Is it sweet, strong, mild, pleasant or unpleasant? 

7. Reflect Reflect on what role your element of nature plays in the ecosystem. What 

does it do? What purpose does it serve (for humans, animals, the 

ecosystem)? What do you appreciate most about this element of nature? 

You might even wish to say (or think) “thank you”. 

 

Lastly, take a few moments to observe your thoughts. Notice if you are 

getting impatient, or if you are feeling relaxed, happy, etc. Simply be aware 

of these thoughts, feelings or sensations, without judging them. 

 

Take a few more deep breaths, to complete the activity. If you are holding 

the thing you chose to observe, gently place it back where you found it. 
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Appendix I: Nature-Only Activity Card 

 

Please spend at least 5 minutes on the following activity. You can spend more time if you 

wish, but please try to do this for at least 5 minutes or more each day. 

 

Steps Instructions 

1. Find 

Nature 

Sit/ stand comfortably somewhere outdoors in nature 

(somewhere with trees and/or vegetation, where you can feel 

the elements, and be still for a few minutes. As much as 

possible, focus on natural things (i.e., trees, plants, birds) and 

avoid focusing on built things (i.e., buildings, concrete).  

2. Be Still Please spend at least 5 minutes in place, in the area of nature 

you have chosen to be in. 
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Appendix J: Gratitude-Nature and Nature-Only Writing Task Instructions 

 

Note: The following are the instructions provided to the gratitude-nature and nature-only 

participants in their experience-sampling (ESM) surveys. Participants in the control 

condition did not receive instructions for a writing task in their ESM surveys. 

 

Gratitude-Nature Group: 

 

Please tell us a bit about how your nature activity went today and yesterday (i.e., where 

you were, what you heard, saw, felt, smelt, thought, and how you felt). What were the 

aspects of nature you felt thankful for and why? 

 

Nature-Only Group: 

 

Please tell us a bit about how your nature activity went today and yesterday.  
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Appendix K: Study 2 Informed Consent 

 

The purpose of an informed consent is to ensure that you are aware of your rights 

and what would be required of you as a participant. The consent form will provide you 

with enough information about this study for you to make an informed decision on 

whether you would like to participate. 

 

Present Study: Attention and Mood 

 

Research Personnel: 

Lisa Tejpar, graduate researcher, Department of Psychology, Trent University, 

lisatejpar@trentu.ca    

Dr. Elizabeth K. Nisbet, Department of Psychology, Trent University, Phone: 

(705) 748-1011 ext. 7855, elizabethnisbet@trentu.ca 

 

Purpose. This study is concerned with personality, well-being, and attention to our daily 

surroundings. 

 

Task Requirement.  You will be asked to fill out some questionnaires about your 

background, personality, and well-being. You will then complete brief surveys at home, 

every second day for 14 days (7 surveys in total), which will include a short online 

questionnaire about your day.  At the end of the 14 days, there will also be a final wrap-

up survey. The first part of the study takes place in the lab and takes approximately 1 

hour. The at-home tasks take about 4 hours in total over the 14 days. Including 1 hour of 

travel time for the in-lab session, the entire study is worth 4.0 (four) course credits. 

 

Potential Risk/Discomfort.  This study has no unusual risks. 

 

Rights to Withdraw. Participation is voluntary and you may withdraw at any time, for 

any reason, without penalty (in which case your data will be destroyed). Credit for 

participating will be prorated accordingly (e.g., 1.0 credit for completing one quarter of 

the study). There are several other options to obtain credits such as assignments set up by 

your professor and other studies listed on the SONA system. You are not obligated to 

answer any questions, however, we would greatly appreciate your help with this research 

project. 

 

Confidentiality. Any information that will be collected from you during this study will 

be kept on a password-protected computer and will only be available to the researchers. 

At the end of the study, the final data will be stored separately from your identifying 

information. Only aggregate scores from the study will be used in publications, reports, 

presentations, and teaching.  No commercial use will be made of this data, and the 

researcher has no conflict of interest arising from this research. If you are interested in the 

findings of the study, you are welcome to contact the researchers after the study is 

finished.  If you wish to participate in this study, please read the following statements 

then indicate your consent by clicking on the "I agree" button below. Thank you! 

mailto:elizabethnisbet@trentu.ca
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Please read the following statements carefully: 

 

- I have been informed as to the nature and the purpose of this study as described 

above. 

- I understand that my participation in this study is voluntary and that I am free to 

withdraw my participation at any point during the study, in which case my data 

will not be used and will be destroyed. 

- I understand that my credits will be prorated according to my participation (e.g., 

1.0 credit for doing 1/4 of the study). 

- I understand that my information will be kept private and confidential using 

methods described above and that any identifying information will be removed 

from the final stored data. 

- I agree to my data being used in the analysis of research collected for the purpose 

of this study. 

- I understand that this research project has received ethical approval from the Trent 

University Research Ethics Committee (16-24657).  

- I have read and understood this consent form. 

- I am aware that I may contact the university's Research Ethics Board (Karen 

Mauro, Phone: 705- 748-1011 ext. 7896, Email: kmauro@trentu.ca) should I have 

any ethical concerns about this study. 

-  

By clicking on the "I agree" link below, I confirm that I have read and understood 

the above information and that I freely give my informed consent to participate in 

this study.  

 

This study has received clearance by the Trent University Research Ethics Board (16-

24657). 

  

 I AGREE 

 

The full surveys will need to be included here (all materials are to be attached, in 

a thesis). You can just have Qualtrics spit out the Word versions, then edit very minorly 

to make it decent enough for here. 
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Appendix L: Demographic Information 

Please tell us about your background.   

What is your sex? 

 Male  

 Female  

 

What is your age? 

(Participants selected age from a drop down list of ages 17-90). 

 

What is your current year of study at Trent University?  

 1st year  

 2nd year  

 3rd year  

 4th year  

 Master's  

 Doctoral  

 

What is your major? 

 psychology  

 undeclared/undecided  

 other: ____________________ 

 

Which answer best describes your spiritual orientation? 

 Atheist  

 Agnostic  

 Christian  

 Buddhist  

 Jewish  

 Muslim  

 Spiritual, but not religious  

 Other (please specify):  ____________________ 

 Prefer not to answer  
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Where did you live, most of the time, when you were growing up? 

 City (downtown) (1) 

 City suburbs (2) 

 Small town (3) 

 Rural or farm (4) 

 Other (please specify) (5) ____________________ 

 

Where do you live now? 

 Campus residence (1) 

 City (downtown) (2) 

 City suburbs (3) 

 Small town (4) 

 Rural or farm (5) 

 Other (please specify) (6) ____________________ 

  



GRATITUDE IS IN OUR NATURE  142 
  

 

Appendix M: Baseline and Post-Intervention Questionnaires 

Nature-Relatedness-21 Scale 

 

For each of the following, please rate the extent to which you agree with each statement, 

using the scale below.  Please respond as you really feel, rather than how you think “most 

people” feel. 

 

NOTE: The following scale was presented to participants in the SONA gateway survey in 

both studies, as well as post-intervention in Study 2.  Participants were asked to indicate 

their responses for each of the following statements using the scale below: 

 

Disagree strongly Disagree a 

little 

Neither agree 

or disagree 

Agree a 

little 

Agree strongly 

1 2 3 4 5 

 

I enjoy being outdoors, even in unpleasant weather. 

 

Some species are just meant to die out or become extinct. 

 

Humans have the right to use natural resources any way we want. 

 

My ideal vacation spot would be a remote, wilderness area. 

 

I always think about how my actions affect the environment. 

 

I enjoy digging in the earth and getting dirt on my hands. 

 

My connection to nature and the environment is a part of my spirituality. 

 

I am very aware of environmental issues.  

 

I take notice of wildlife wherever I am. 

 

I don’t often go out in nature. 

 

Nothing I do will change problems in other places on the planet. 

 

I am not separate from nature, but a part of nature. 

 

The thought of being deep in the woods, away from civilization, is frightening. 
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My feelings about nature do not affect how I live my life. 

 

Animals, birds and plants should have fewer rights than humans. 

 

Even in the middle of the city, I notice nature around me. 

 

My relationship to nature is an important part of who I am. 

 

Conservation is unnecessary because nature is strong enough to recover from any human 

impact. 

 

The state of non-human species is an indicator of the future for humans. 

 

I think a lot about the suffering of animals. 

 

I feel very connected to all living things and the earth. 
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Positive and Negative Affect Scale 

 

Below is a scale which consists of a number of words that describe different feelings and 

emotions. Read each item and then indicate to what extent you feel this way in general, 

that is, on average.   

 

Participants were asked to indicate their responses for each of the following items using 

the scale below: 

 

Slightly or not at 

all 

A little Moderately Quite a bit Extremely 

1 2 3 4 5 

 



  

Interested 

Distressed 

Excited 

Fortunate 

Scared 

Hostile 

Enthusiastic 

Joyous 

Proud 

In awe 

Curious 

Deprived 

Thankful 

Irritable 

Ashamed 

Choose Extremely 

Inspired 

Nervous 

Conscious 

Determined 

Attentive 

Jittery 

Active 

Displeased 

Afraid 

Anxious 

Happy 

Generous 

  



  

Vitality Scale 

 

Please respond to each of the following statements by indicating the degree to which the 

statement is true for you in general, in your life. 

 

Participants were asked to indicate their responses for each of the following statements 

using the scale below: 

 

Not at all 

true 

  Somewhat 

true 

  Very 

true 

1 2 3 4 5 6 7 

 

 

I feel alive and vital. 

Sometimes I feel so alive I just want to burst. 

I have energy and spirit. 

I look forward to each new day. 

I nearly always feel alert and awake. 

I feel energized. 
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Inclusion with Nature in Self Scale 

 

Now we have a few questions about your interconnectedness. 

 

Please select the picture below that best describes your relationship with the natural 

environment. How interconnected are you with nature?  

 

 
NOTE: Other INS-like items were included to help distract participants from the true 

nature of the study (e.g., me/Peterborough, me/Trent, me/my neighbourhood, me/my 

neighbours, me/my friends, me/my family, me/the river, and me/ wildlife. 
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Satisfaction with Life Scale 

 

Below are five statements with which you may agree or disagree. Using the scale 

below, indicate your agreement with each item. Please be open and honest in your 

responding. 

 

Participants were asked to indicate their responses for each of the following statements 

using the scale below: 

 

Strong 

Disagreemen

t 

Moderate 

Disagreemen

t 

Slight 

Disagreemen

t 

Slight 

Agreemen

t 

Moderate 

Agreemen

t 

Strong 

Agreemen

t 

1 2 3 4 5 6 

 

In most ways my life is close to my ideal. 

If I could live my life over, I would change almost nothing. 

I am satisfied with life. 

So far I have gotten the importance things I want in life. 

The conditions of my life are excellent. 

  



GRATITUDE IS IN OUR NATURE  149 
  

 

Dispositional Empathy for Nature Scale 

 

Nowadays, we often hear news reporting how nature is being destroyed by humans. For 

instance, rivers are being polluted by chemicals or toxic waste from factories, oceans 

being polluted by deep-water oil spill, forests being cleared and degraded into 

wasteland.  Many animals and plants living in nature are suffering. We want to know how 

you think and feel when you hear this type of news. Please indicate your agreement or 

disagreement with each statement below. 

 

Participants were asked to indicate their responses for each of the following statements 

using the scale below: 

 

Strongly 

Disagree 

Disagree Mildly 

Disagree 

Neither Agree 

or Disagree 

Mildly 

Agree 

Strongly 

Agree 

1 2 3 4 5 6 

 

I imagine how I would feel if I were the suffering animals and plants. 

I get involved with the feelings of the suffering animals and plants. 

I feel as though I were one of the suffering animals and plants. 

I can very easily put myself in the place of the suffering animals and plants. 

I try to understand how the suffering animals and plants feel by imagining how things 

look from their perspective. 

 

I visualize in my mind clearly and vividly how the suffering animals and plants feel in 

their situation. 

 

I have tender, concerned feelings for the suffering animals and plants. 

 

I feel what the suffering animals and plants are feeling. 

 

I feel the pain the suffering animals and plants are experiencing. 

 

I feel sympathetic toward the suffering animals and plants. 
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Environmental Concern Scale 

 

People around the world are generally concerned about environmental problems because 

of their consequences that result from harming nature.  However, people differ in the 

consequences that concern them the most.  Please rate each item below from 1 (not 

important) to 7 (supreme importance) in response to the question.   I am concerned about 

environmental problems because of the consequences for: 

 

Animals 

Plants 

Marine Life 

Birds 

Me 

My future 

My lifestyle 

My health 

All people 

Children 

People in my community 

My children (or my future children) 
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Mindful Attention and Awareness Scale 

Below is a collection of statements about your everyday experience. Using thescale 

below, please indicate how frequently or infrequently you currently have each 

experience. Please answer according to what really reflects your experience rather than 

what you think your experience should be. 

 

Participants were asked to indicate their responses for each of the following statements 

using the scale below: 

 

Almost 

Always 

Very 

Frequently 

Somewhat 

Frequently 

Somewhat 

Infrequently 

Very 

Infrequently 

Almost 

Never 

1 2 3 4 5 6 

 

I could be experiencing some emotion and not be conscious of it until some time later. 

 

I break or spill things because of carelessness, not paying attention, or thinking of 

something else. 

 

I find it difficult to stay focused on what’s happening in the present. 

 

I tend to walk quickly to get where I’m going without paying attention to what I 

experience along the way. 

 

I tend not to notice feelings of physical tension or discomfort until they really grab my 

attention. 

 

I forget a person’s name almost as soon as I’ve been told it for the first time. 

 

It seems I am “running on automatic” without much awareness of what I’m doing. 

 

I rush through activities without being really attentive to them. 

 

I get so focused on the goal I want to achieve that I lose touch with what I am doing right 

now to get there. 

 

I do jobs or tasks automatically, without being aware of what I’m doing. 

 

I find myself listening to someone with one ear, doing something else at the same time. 

 

I drive places on “automatic pilot” and then wonder why I went there. 

 

I find myself preoccupied with the future or the past. 

 

I find myself doing things without paying attention. 
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I snack without being aware that I’m eating. 
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Neutral Word Rating Scale 

 

For each word below, please indicate how pleasant you perceive it to be using the scale 

provided.  Please choose the option that best represents your opinion (ranging from 

unpleasantness to pleasantness). 

 

Participants were asked to indicate their responses for each of the following words using 

the scale below: 

 

Extremely 

Unpleasant 

Very 

Unpleasant 

Slight 

Unpleasant 

Neutral Slightly 

Pleasant 

Very 

Pleasant 

Extremely 

Pleasant 

1 2 3 4 5 6 7 

 

 

Beam 

Pouch 

Goat 

Clip 

Saucer 

Frame 

Board 

Glass 

Copper 

Door 
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Gratitude Resentment and Appreciation Test 

Please provide your honest feelings and beliefs about the following statements which 

relate to you. There are no right or wrong answers to these statements. We would like to 

know how much you feel these statements are true or not true of you. Please try to 

indicate your true feelings and beliefs, as opposed to what you would like to believe. 

Respond to the following statements by clicking the response that best represents your 

real feelings. 

 

Participants were asked to indicate their responses for each of the following statements 

using the scale below: 

 

I 

Strongly 

Agree 

 I Disagree 

Somewhat 

 I Feel 

Neutral 

About 

The 

Statement 

 I Mostly 

Agree 

With The 

Statement 

 I Strongly 

Agree 

With The 

Statement 

1 2 3 4 5 6 7 8 9 

 

I couldn't have gotten where I am today without the help of many people. 

 

Life has been good to me. 

 

There never seems to be enough to go around and I never seem to get my share. 

 

Oftentimes I have been overwhelmed at the beauty of nature. 

 

Although I think it's important to feel good about your accomplishments, I think that it's 

also important to remember how others have contributed to my accomplishments. 

 

I really don't think that I've gotten all the good things that I deserve in life. 

 

Every Fall I really enjoy watching the leaves change colors. 

 

Although I'm basically in control of my life, I can't help but think about all those who 

have supported me and helped me along the way. 

 

I think that it's important to "Stop and smell the roses." 

 

More bad things have happened to me in my life than I deserve. 

 

Because of what I've gone through in my life, I really feel like the world owes me 

something. 

 

I think that it's important to pause often to "count my blessings." 
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I think it's important to enjoy the simple things in life. 

 

I feel deeply appreciative for the things others have done for me in my life. 

 

For some reason I don’t seem to get the advantages that others get. 

 

I think it's important to appreciate each day that you are alive. 
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Time Use Scale 

 

When answering the following questions on how you spent time, please report on only 

the past day (24 hours).      

 

In the last day, how many hours did you spend . . . 

 

Shopping 

 

At a restaurant 

 

Listening to music 

 

At a gym or fitness facility 

 

On a walk, hike, or activity in nature 

 

Visiting friends 

 

Watching Television 

 

Doing housework 

 

Please enter the number 4 here 

 

Commuting to work/school 

 

Talking on the phone 

 

Taking care of children 

 

Sending e-mail/ surfing the internet 

 

Eating 

 

Sleeping 

 

Relaxing 
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Beck’s Inventory of Desirable Responding 

 

Using the scale below as a guide, please indicate how much you agree with each 

statement. 

  

Not at all 

true 

  Somewhat 

true 

  Very 

true 

1 2 3 4 5 6 7 

 

My first impressions of people usually turn out to be right. 

 

It would be hard for me to break any of my bad habits. 

 

I don't care to know what other people think of me. 

 

I have not always been honest with myself. 

 

I always know why I like things. 

 

When my emotions are aroused, it biases my thinking. 

 

Once I've made up my mind, other people can seldom change my opinion. 

 

I am not a safe driver when I exceed the speed limit. 

 

I am fully in control of my own fate. 

 

It's hard for me to shut off a disturbing thought. 

 

I never regret my decisions. 

 

I sometimes lose out on things because I can't make up my mind soon enough. 

 

The reason I vote is because my vote can make a difference. 

 

My parents were not always fair when they punished me. 

 

I am a completely rational person. 

 

I rarely appreciate criticism. 

 

I am very confident of my judgments. 

 

I have sometimes doubted my ability as a lover. 

 

It's all right with me if some people happen to dislike me. 
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I don't always know the reasons why I do the things I do. 

 

I sometimes tell lies if I have to. 

 

I never cover up my mistakes 

 

There have been occasions when I have taken advantage of someone. 

 

I never swear. 

 

I sometimes try to get even rather than forgive and forget. 

 

I always obey laws, even if I'm unlikely to get caught. 

 

I have said something bad about a friend behind his or her back. 

 

When I hear people talking privately, I avoid listening. 

 

I have received too much change from a salesperson without telling him or her. 

 

I always declare everything at customs. 

 

When I was young I sometimes stole things. 

 

I have never dropped litter on the street. 

 

I sometimes drive faster than the speed limit. 

 

I never read sexy books or magazines. 

 

I have done things that I don't tell other people about. 

 

I never take things that don't belong to me. 

 

I have taken sick-leave from work or school even though I wasn't really sick. 

 

I have never damaged a library book or store merchandise without reporting it. 

 

I have some pretty awful habits. 

 

I don't gossip about other people's business. 
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Condition Assignment 

 

NOTE: The following item was only presented at baseline to randomly assign 

participants into the three conditions. 

 

Please click on any button below to continue. 

 

 *  

 *  

 *  
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HEXACO 

 

On the following pages you will find a series of statements about you.  Please read each 

statement and decide how much you agree or disagree with that statement, using the 

response options provided. 

  

 Please answer every statement, even if you are not completely sure of your response. 

 

NOTE: The items marked with asterisks indicate the NR items added into the scale. 

Participants were asked to indicate their responses for each of the following statements 

using the scale below: 

 

Strongly 

Disagree 

Disagree Neutral 

(neither 

agree or 

disagree) 

Agree Strongly 

Agree 

1 2 3 4 5 

 

 

I would be quite bored by a visit to an art gallery. 

 

I plan ahead and organize things, to avoid scrambling at the last minute. 

 

I rarely hold a grudge, even against people who have badly wronged me. 

 

I feel reasonably satisfied with myself overall. 

 

I would feel afraid if I had to travel in bad weather conditions. 

 

I wouldn't use flattery to get a raise or promotion at work, even if I thought it would 

succeed. 

 

My ideal vacation spot would be a remote wilderness area. 

 

I'm interested in learning about the history and politics of other countries. 

 

I often push myself very hard when trying to achieve a goal. 

 

People sometimes tell me that I am too critical of others. 

 

I rarely express my opinions in group meetings. 

 

I sometimes can't help worrying about little things. 

 

If I knew that I could never get caught, I would be willing to steal a million dollars. 
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I would enjoy creating a work of art, such as a novel, a song, or a painting. 

 

When working on something, I don't pay much attention to small details. 

 

I take notice of wildlife wherever I am. * 

 

People sometimes tell me that I'm too stubborn. 

 

I prefer jobs that involve active social interaction to those that involve working alone. 

 

When I suffer from a painful experience, I need someone to make me feel comfortable. 

 

Having a lot of money is not especially important to me. 

 

I always think about how my actions affect the environment. * 

 

I think that paying attention to radical ideas is a waste of time. 

 

I make decisions based on the feeling of the moment rather than on careful thought. 

 

People think of me as someone who has a quick temper. 

 

On most days, I feel cheerful and optimistic. 

 

I feel like crying when I see other people crying. 

 

I think that I am entitled to more respect than the average person is. 

 

If I had the opportunity, I would like to attend a classical music concert. 

 

When working, I sometimes have difficulties due to being disorganized. 

 

My relationship to nature is an important part of who I am.* 

 

My attitude toward people who have treated me badly is “forgive and forget”. 

 

I feel that I am an unpopular person. 

 

When it comes to physical danger, I am very fearful. 

 

If I want something from someone, I will laugh at that person's worst jokes. 

 

I’ve never really enjoyed looking through an encyclopedia. 

 

I do only the minimum amount of work needed to get by.   
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I tend to be lenient in judging other people. 

 

In social situations, I’m usually the one who makes the first move. 

 

I worry a lot less than most people do. 

 

I would never accept a bribe, even if it were very large. 

 

People have often told me that I have a good imagination. 

 

I always try to be accurate in my work, even at the expense of time. 

 

I am usually quite flexible in my opinions when people disagree with me. 

 

The first thing that I always do in a new place is to make friends. 

 

I can handle difficult situations without needing emotional support from anyone else. 

 

I would get a lot of pleasure from owning expensive luxury goods. 

 

I like people who have unconventional views. 

 

Connection to nature and the environment is a part of my spirituality. * 

 

I make a lot of mistakes because I don’t think before I act. 

 

Most people tend to get angry more quickly than I do. 

 

Most people are more upbeat and dynamic than I generally am. 

 

I feel strong emotions when someone close to me is going away for a long time. 

 

I want people to know that I am an important person of high status. 

 

I don’t think of myself as the artistic or creative type. 

 

People often call me a perfectionist. 

 

Even when people make a lot of mistakes, I rarely say anything negative. 

 

I sometimes feel that I am a worthless person. 

 

Even in an emergency I wouldn’t feel like panicking. 

 

I wouldn’t pretend to like someone just to get that person to do favors for me. 
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I feel very connected to all living things and the earth. * 

 

I find it boring to discuss philosophy. 

 

I prefer to do whatever comes to mind, rather than stick to a plan. 

 

When people tell me that I’m wrong, my first reaction is to argue with them. 

 

When I’m in a group of people, I’m often the one who speaks on behalf of the group. 

 

I remain unemotional even in situations where most people get very sentimental. 

 

I’d be tempted to use counterfeit money, if I were sure I could get away with it. 
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Appendix N: Additional Questionnaires in the Experience Sampling Surveys 

Please indicate which day of the week it is today. 

(Participants were asked to select the day of the week from a drop-down menu). 

 

Temperature (please choose one): 

 Warmer than 25°C/77°F   

 Warmer than 15°C/59°F   

 Warmer than 10°C/50°F    

 Warmer than 5°C/41°F  

 Below 0°C/32°F   

 Below -5°C/23°F 

 Below -10°C/14°F  

 Below -15°C/5°F 

 

Conditions (please choose one): 

 Sunny 

 Mix of sun and cloud  

 Cloudy    

 Some rain 

 Rain all day     

 Snow  

 Other (please describe): ____________________ 

 

I am completing today's survey on...  

 Laptop / desktop computer  

 Smart phone 

 iPad 

 Other 
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We are interested in how things are going and how you have found the activity. Was 

it difficult to complete or were you able to fit it into your schedule? How much have 

you been able to complete the activity in the last few days/since the last survey? 

(Adjust the slider bar below). 

NOTE: This item was only presented to Gratitude-Nature and Nature-Only participants. 

Participants were asked to indicate their response by sliding a bar along a continuum 

ranging from: 

 

I wasn’t able to do 

the activity at all in 

the past 2 days 

I did the activity 

a bit, but not 

every day 

I was able to 

complete the activity 

fully each day 

 


