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ABSTRACT OF THE DISSERTATION 
 

The role of transcendent experiences and emotions on environmental engagement 
By 

Nora Davis 
Doctor of Philosophy in Social Ecology 

University of California, Irvine, 2016 

Professor Daniel Stokols, Chair 

 

Despite a rich popular narrative that awe-inspiring nature experiences promote 

environmental behavior, empirical work on this subject is lacking. Recent research has 

determined that individuals often experience the emotion awe in nature, and that this emotion 

can lead to reliable shifts in cognition, interpersonal perception, and social behavior. In addition, 

although research has found that nature exposure can shift environmental behavior, the 

emotional pathways underlying this association, such as awe, are not yet clear. The current 

investigation explores through two studies the relationship between transcendent nature and awe 

experiences with environmental behavior. In study 1 (N = 405), a pre-post online survey assessed 

(1) the effect of describing a past nature-based transcendent experience in a value-based model 

of environmental behavior; and (2) what qualities of this experience, such as awe, were most 

prominent descriptively and as predictors in the model. Regression analyses revealed that 

describing a nature-based transcendent experience significantly improved the model, and 

increased participant’s openness to change values pre-post. Moreover, a sense of awe was the 

most prominent experience quality and was positively related to environmental behavior.  

Study 2 employed an experimental design to more concretely explore the role of the 

transcendent emotion awe in nature on environmental behavior and engagement. A 2x3 factorial 

design (N = 277) explored whether two factors - (1) reading a climate change message or no 

message, and (2) viewing videos of awe-inspiring nature, an awe-inspiring built environment, or 



 

 
xi 

calming nature - influenced participant’s emotional state and environmental behavior intentions, 

including an in-situ measure of whether they signed a climate change petition presented outside 

of the building after leaving the lab session. Participants reported feeling less relaxed and 

interested after reading a climate message in the built (awe) condition compared to the nature 

conditions. Also, participants in the awe-nature condition reported feeling more relaxed when 

they were given the climate message to read. Although no significant interactions for 

environmental behavior intention emerged, for the in-situ measure, participants who viewed 

nature rather than awe videos were over three times more likely to sign the climate petition.  

Overall, the results of study 1 suggest the theoretical value and interventional benefits of 

integrating transcendent nature experiences and the emotion awe into value-based models of 

environmental behavior. The results of study 2 begin to suggest that pro-environmental behavior 

may depend more on the setting participants are exposed to (nature versus built) rather than on 

the emotions induced by those settings, such as awe. Implications on education and nature 

protection policy and practices are discussed. 
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CHAPTER 1 - INTRODUCTION 

 

The role that emotions play in environmental behavior, in particular transcendent 

emotions, such as awe, has received little attention. Past work relating nature exposure to 

environmental behavior has assessed only two bipolar dimensions of emotion – positive and 

negative – rather than specific emotional pathways. Moreover, although recent work has found 

that awe often occurs in nature (Shiota, Keltner, Mossman, 2007), and can lead to more ethical 

and pro-social behavior (Joye & Bolderdijk, 2014; Piff, Dietz, Feinberg, Stancato & Keltner, 

2015), the link with environmental behavior has yet to be tested. This paper presents two studies 

that explore the role of transcendent nature experiences and emotions (i.e. awe) in supporting 

positive engagement with the environment.   

Although aspects of the history of the environmental movement in the United States, and 

recent research in environmental education and environmental psychology, suggest that nature 

exposure can influence environmental behavior (Hartig, Kaiser & Bowler, 2001; Orr, 2005; 

Zelenski, Dopko & Capaldi, 2015), little empirical research has explored this question.  

Historically, awe-inspiring nature experiences like those popularized by naturalists such 

as John Muir, and transcendentalist writers such as Henry David Thoreau, contributed to the 

development of the first wave of environmentalism in the United States, resulting in significant 

land conservation efforts such as the dedication of the first national park (Yellowstone in 1872) 

and the creation of the one of the largest environmental nonprofits in the United States – the 

Sierra Club (Nelson & Callicott, 2008; Worster, 2008). The documented nature experiences of 

similar thought leaders from the mid-20th century, such as Aldo Leopold’s Land Ethic (1949), 

have been used as the basis for prominent scales of ‘connectedness to nature’ in environmental 

psychology (Mayer & Frantz, 2004). As one environmental historian writes, “Among the best 
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proofs that one had entered a sublime landscape was the emotion it evoked” (Cronon, 1996, p. 

11). 

Some criticize the ‘wilderness experience’ as a culturally constructed idea that actually 

promotes environmentally irresponsible behavior (Cronon, 1996; Nelson & Callicott, 2008). 

They argue that America’s national parks and similar conservation policies were unduly 

influenced by religious or awe-inspiring nature experiences (Cronon, 1996; Nelson & Callicott, 

2008). For instance, the boundaries of particular national parks were sometimes drawn based on 

aesthetic and spiritual criteria (i.e. a beautiful mountain peak) rather than ecological criteria (i.e. 

boundaries of wildlife migration patterns) (Deluca & Demo, 2001, 2008; Nelson & Callicott, 

2008; Shelford, 1933/2008). Regardless of whether this popularized idea of the ‘emotional 

wilderness experience’ is directly responsible for irresponsible conservation policies, generally, 

environmental policy in the US falls far behind other countries –in particular those European 

countries who enact more evidence-based and ecologically oriented environmental policies 

(European Environmental Assessment, 2009; Solesbury, 2001; Vogel, 2012).  

The idea that emotional nature experiences can inspire nature-protecting behavior and 

environmental policy support persists today within governmental institutions and prominent 

nonprofits (i.e., the National Park Service and The Sierra Club; Tuxill, Mitchell & Clark, 2009). 

The majority of nature-based tourism is to national parks and conservation reserves, comprising 

a significant portion of the world tourism industry (~US$20 billion per year, Eagels, 1999). 

However, these institutions are challenged by the task of working to promote awe-inspiring 

experiences whilst addressing a historically unprecedented threat - climate change (Gonzalez, 

2012). In response, institutions such as the National Park Service (NPS), have identified climate 



 

 
3 

change communication and the promotion of environmental behavior, as a top educational 

priority (see nps.gov/climatechange).  

Cronon’s suggests that in order to promote environmentally responsible behavior, we 

must supplant the problematic notion of ‘wilderness experiences’ by seeing the emotional value 

of everyday nature (1996). This dissertation hopes that by investigating this understudied 

narrative empirically – specifically, by comparing exposure to wild versus everyday nature in 

relation to environmental policy support and behavior - it can better inform education practices 

and nature protection policy.  

Whereas positive nature experiences can be influenced by traits such as connectedness to 

nature (Mayer, Frantz, Bruehlman-Senecal & Dolliver, 2008), experimental work on this subject 

is premised on the idea that even fleeting exposure to nature can have a positive influence on 

behavior. Indeed, past work has found positive relationships between environmental behavior 

with connectedness to nature and perceived restoration in nature (Hartig, Kaiser & Bowler, 2001; 

Kals, Schumacher, & Montada, 1999; Mayer & Frantz, 2004; Nord, Luloff, & Bridger, 1998; 

Schultz & Tabanico, 2007). Recent empirical work has found that nature exposure (including 

pleasant and unpleasant nature) can lead to greater cooperative environmental behavior, even 

when controlling for mood (Zelenski et al., 2015). However, no work relating nature exposure 

and environmental behavior has considered the role of distinct emotions, such as awe, on 

environmental behavior. 

Significance of topic  

Individual behavior contributes to 1/3 of U.S. greenhouse gas emissions (Vandenbergh & 

Steinemann, 2007). This ‘behavioral wedge’ is “an important component of a long-term 

comprehensive domestic and global climate strategy” (Dietz, Gardner, Gilligan, Stern, & 
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Vandenbergh, 2009, p. 18455). Researchers and policymakers agree that addressing climate 

change requires a comprehensive approach (Sumi, Mimura, Masui, 2011; Staats, 2003; Swim et 

al., 2009). Therefore, in addition to critical progress in macro-scale solutions, such as the recent 

international Paris climate agreement and increasing market uptake of renewable energy 

(EIA.gov; Gonzalez, 2011), micro-level solutions, such as behavioral approaches, play an 

important role (see Swim et al., 2011 review). 

Indeed, the Intergovernmental Panel on Climate Change estimated that, in developed 

countries, lifestyle and behavioral changes could reduce energy demand by up to 20% and 50% 

in the short and long term, respectively (2014). Up to 40% of direct energy use in the U.S. is 

through household and non-business travel, and indirect energy use through the consumption of 

goods and services that rely on energy for production and distribution (Gardner & Stern, 2008). 

What this translates to on the behavioral level is that different actions have direct and indirect 

impacts on climate change, and some have a greater impact than others (see Kaiser, 1999 for 

impacts quantified). Specifically, one-time energy efficiency purchases, such as buying an 

electric car, reduce an individual’s carbon emissions far more than everyday ‘curtailment’ 

behaviors, such as turning off lights (Gardner & Stern, 2008). Even though efficiency behaviors 

have a greater environmental impact, curtailment behaviors also reduce energy significantly and 

are more accessible to a variety of groups (i.e. not constrained by greater up-front costs).  

However, there is no one-size-fits all approach to scalable environmental behavior 

change interventions. Many approaches rely on framing messages to different audiences, or 

identifying and breaking down the barriers associated with a specific behavior, in a particular 

context (McKenzie-Mohr, 2000). Although at times burdensome, this research importantly 

shows policymakers that citizens are engaged with a particular behavior - thus allowing them to 
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act ‘on behalf of’ the public (Steg, Dreijerink and Abrahamse, 2006). In this sense, measures of 

voting behavior are ideal insofar as it they demonstrate an individual’s behavioral intention and 

can have scalable impacts should the policy be implemented. Although Stern’s Value-Belief-

Norm Theory of environmental behavior highlights the importance of measuring this outcome 

(2000), in this and other prominent theories (e.g. Theory of Planned Behavior, Azjen, 1991) 

references to emotions, awe, or nature experiences, are wholly absent.1 In addition to existing 

behavior change strategies, a useful question might also be – what settings and experiences shift 

pro-environmental behavior and values? This dissertation proposes that nature exposure and the 

specifically the elicitation of awe may be a promising behavior change strategy, above and 

beyond the influence of personal values.  

This dissertation explored this premise in two studies. The first study explored in an 

online survey whether, and how, describing a nature-based transcendent experiences, and the 

qualities therein, such as awe, contributed to a value-based model of environmental behavior. 

The second study explored in an experimental design, participants’ emotional responses to awe 

and nature videos after reading a climate change message, and the effect of these conditions on 

environmental behavior, including a proxy ‘voting’ measure – whether or not participants signed 

in support of and donated to a new campus climate change fund. These studies were done with 

the practical goal of furthering our understanding of how distinct emotions such as awe and/or 

nature experiences help or hinder the education and stewardship goals of institutions.  

                                                 
1Some past work has been explored the emotions associated with car ownership and use (Gatersleben, 2007), or the 

anticipated emotions associated with recycling (Kraft, Rise, Sutton, Roysamb, 2005). 
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Literature Review  

Many people engage in behaviors, including environmental behavior, for their intrinsic 

rather than extrinsic rewards (DeYoung, 2000; Ryan & Deci, 2000). Although popular strategies 

for motivating environmental behavior are providing financial incentives, or feedback on 

behavior such as energy use, some research suggests that these strategies can backfire, where the 

behavioral benefits gained can plateau or even reverse (Berkout, Muskens, & Velthuijsen, 2000; 

Everett, Hayward & Meyers, 1974). Most worrisome is that intrinsic motivation for a particular 

behavior can be weakened when people are given an extrinsic reward for this same behavior, 

especially when this reward is expected, as is often the case with behavior incentive programs 

(see Deci, Koestner & Ryan, 1999 for review).  

Nature exposure plays a role in this dynamic. Recent work suggests that nature exposure 

can increase intrinsic and decrease extrinsic aspirations (Weinstein, Przybylski & Ryan, 2009). 

Because intrinsic motivation rests within the self (not on external rewards), this dissertation 

proposes that awe-inspiring nature experiences may prove to be a promising strategy for 

sustainable behavior change. This dissertation builds on existing scholarship in environmental 

behavior, as well as work investigating the role of awe and nature on pro-social and 

environmental outcomes. 

Environmental behavior  

Much of the existing research on environmental behavior has focused on the predictive 

value of a key theory - the Value-Belief-Norm theory (VBN) of environmental behavior (Stern, 

2000) and adaptations of it (Steg, Perlaviciute, van der Werff, & Lurvink, 2012). This work 

focuses on the positive role of particular value orientations, including: biospheric values (e.g., 

concern for protecting the environment), altruistic values (e.g., concern about peace), and, 
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openness to change values (e.g. desire to live a novel and varied life).2 An abundant amount of 

research has established that biospheric and altruistic values are positively related to pro-

environmental behaviors and attitudes, even when controlling for income and education (e.g. 

recycling, energy behavior, policy support) (Poortinga, Steg, & Vlek, 2004; Steg, Dreijerink, & 

Abrahamse, 2005). Some have found that these values are more predictive of environmental 

beliefs and behaviors than other attitudinal measures (Steg, De Groot, Dreijerink, Abrahamse, & 

Siero, 2011). As such, value orientations were measured across studies to explore the influence 

transcendent nature and awe experiences, above and beyond the effects of values.  

Transcendence. About a third of the population in the United States and United 

Kingdom report having had, “…a religious or mystical experience – that is, a sudden religious 

insight or awakening” (Gallup, 2003; Levin & Steele, 2005).3 Transcendent experiences are 

explored by a variety of disciplines and scholars, from popular novels on ‘awakening’ (Taylor, 

2010), to the idea of the sublime and beautiful (Burke, 1958), to the analysis of psychologist 

William James on the varieties of religious experiences (1902/1985). In psychology, work in 

humanistic psychology has investigated peak experiences (Maslow, 1970) and scholars in the 

psychology of religion and spirituality have created scales to measure mysticism (Caird, 1988; 

Reinert & Stifler, 1993) and spiritual transcendence (Piedmont, 1999). Most recently, work on 

transcendent nature experiences, and awe in particular, has emerged in environmental 

psychology (Davis & Gatersleben, 2013; Joye & Bolderjick, 2014; Williams & Harvey, 2001) 

and social psychology (Keltner & Haidt, 2003; Piff et al., 2015; Rudd, Vohs & Aacker, 2012; 

Shiota et al., 2007). Although transcendent, peak or mystical experiences have been widely 

                                                 
2 The VBN theory also measures specific beliefs and norms, specifically ascription of responsibility, awareness of 

consequences, and personal norm to protect the environment. 
3 including the religious and non-religious 
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studied, there is no single definition of ‘transcendence in nature.’ This dissertation therefore 

approaches the idea in two ways: (1) however one (the participant) interprets the term 

‘transcendent experience,’ so long as it occurred in nature, and, (2) as an experience that could 

induce awe or other qualities captured by scales of mysticism and spiritual transcendence (Caird, 

1988; Piedmont, 1999) (see chapter 2 and Appendix A). 

Awe. The emotion awe has a more precise and widely recognized definition – awe is a 

transcendent emotion that arises in the face of something [perceived] as vast, thus triggering the 

need “to update one’s mental schemas” (Keltner & Haidt, 2003; Rudd, Vohs & Aaker, 2012, p. 

1133). A variety of situations and stimuli can trigger these experiences, including participation in 

religion, sports, social movements, experiences with meditation, music, art, childbirth, and even 

near-death or war-related experiences (Keltner & Haidt, 2003; Saroglou, Buxant & Tilquin, 

2008; Taylor, 2010; Vaughan & Maliszewski, 1982). Recently, in psychological experiments, 

awe has been successfully induced in various ways. Researchers have asked participants to: 

describe a past ‘awe’ experience, read an awe-inspiring story and imagine how the person felt, 

watch videos or a series of slides of vast nature or city views (i.e., panoramic views of Paris), and 

view real-life stimuli such as a towering grove of trees or a full-size dinosaur replica 

(Griskevicius, Shiota, & Neufeld, 2010; Joye & Bolderdijk, 2014; Piff et al., 2015; Rudd et al., 

2012; Shiota et al., 2007; Valdesolo & Graham, 2013). Of these, the most common awe 

induction and reported elicitor of awe is nature (Shiota et al., 2007). 

Nature and awe outcomes  

Nature. A great deal of research has shown that exposure to natural rather than built 

environments can improve physiological (Park & Mattson, 2009) and cognitive resources (e.g. 

attention span, memory), increase positive and decrease negative emotional states (Berman et al., 
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2012; Berto, 2002; Hartig, Evans, Jamner, Davis & Garling, 2003; Hartig, Mang and Evans, 

1991). In terms of behavioral outcomes, research has found that the trait connectedness to nature 

and nature exposure are positively related to self-reported environmental behavior (Hartig, 

Kaiser & Strumse, 2001; Kals et al., 1999; Mayer & Frantz, 2004; Schultz, 2001). Recently, 

experimental research has begun to more clearly link nature exposure to cooperative 

environmental behavior (Zelenski et al, 2016), and prosociality, especially after exposure to 

beautiful nature (Zhang, Piff, Iyer, Kolvela, Keltner, 2014).  

 One commonly studied nature experience is a sense of tranquility or calm (Herzog & 

Barnes, 1999; Korpela & Hartig, 1996; Pearce, 2005). A sense of tranquility is often referred to 

as a product of soft fascination features of natural environments - a key element of Attention 

Restoration Theory (ART) (Herzog & Barnes, 1999; Kaplan, 1995). Soft fascination features, 

such as grass swaying, or, water rippling, capture involuntary attention which allows for 

attention restoration.  

Different factors can influence what emotional states are reported. For instance, 

manicured or well-kempt nature tends to inspire more low-arousal emotions, such as a sense of 

calm, whereas wild natural environments tend to induce awe, and other high arousal emotions, 

such as excitement (Davis & Gatersleben, 2012). Research has also found that different cultures 

report different preferences for particular affective states (Eid & Diener, 2001). For instance, 

Hong Kong Chinese and Asian Americans moreso than Euro-Americans assign greater value to 

low activation positive affective states such as a sense of calm and peace (Tsai, Knutson, and 

Fung, 2006). Given the strong western narrative of awe-inspiring wilderness experiences, 

reported emotions in nature may vary across cultures. As such, these factors are assessed in the 

current investigation. In study 1, a sense of calm, induced by an ‘everyday’ nature setting (grass 
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swaying) is compared to awe-inspiring nature settings. Moreover, across studies, cultural and 

racial background are measured and analyzed in relation to reported emotion.  

Awe. Awe is another commonly reported emotion in nature (Shiota et al., 2007). Awe has 

been found to increase mood (Joye & Bolderdijk, 2014), well-being, sense of spirituality (Van 

Cappellen, 2013), as well as ethicality, pro-social values (Joye & Bolderdijk, 2014; Piff et al., 

2015), in-situ pro-social behavior4 (Piff et al., 2015), and likelihood to volunteer time to help 

others (due to its time-expanding effects) (Rudd et al., 2012). However, although much of 

environmental behavior research is based upon theory and research on pro-social behavior 

(Nolan & Schultz, 2013), it remains to be seen whether awe has a similarly positive influence on 

environmental behavior. 

Awe or nature. Few studies have explored whether and how distinct emotional states 

induced by nature influence behavioral outcomes. Two studies exploring materialism – viewed 

here as a proxy of consumption behavior - have found that nature exposure and awe (separately) 

can decrease materialism5 (Rudd et al., 2012; Weinstein, Przybylski & Ryan, 2009). Although 

not directly comparable, existing work shows a slightly mixed picture as to whether it is the 

‘awe’ or the ‘nature’ that is responsible for pro-social outcomes. While some work has found that 

awe rather than nature led to pro-social outcomes (Piff et al., 2015), other work has found that 

nature rather than its mood enhancing effects led to cooperative environmental behavior 

(Zelenski et al., 2015). Specifically, Piff and colleagues found that across awe conditions, 

(positive and negative experiences through nature and non-nature exposures) the effects of awe 

on pro-social tendencies persisted (2015). On the other hand, while awe was not analysed, 

                                                 
4In psychological experiments, in-situ refers to assessing behavior in its ‘natural context.’ 
5Awe decreased preferences for material gifts (Rudd et al., 2012), and nature rather than built settings led to less 

materialistic aspirations like wealth and fame (Weinstein et al., 2009) 
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Zelenski and colleagues found that independent of mood, nature exposure increased pro-social 

values as well as cooperative environmental behavior, measured by a simulated commons 

dilemma fishing game (2015).  

However, rather explore than distinct emotional states, Zelenski et al.’s work assessed 

two bipolar moods (positive and negative) (2015). Indeed, the work of Joye & Bolderdijk (2014) 

partially challenges these findings – using similar stimuli, they found that one distinct emotion - 

awe - mediated the effects of nature exposure on increased mood. Relatively few studies have 

explored the outcomes of distinct emotions elicited by different types of nature. This work has 

found that rather than mundane (Joye & Bolderdijk, 2014) or humorous nature (Piff et al., 2015), 

awe-inspiring nature led to greater pro-social values and behavior. In sum, although extant 

evidence indicates that awe and nature, while related, may independently influence pro-social 

outcomes, this dissertation examines whether awe (versus a sense of calm) has an influence on 

environmental behavior, and further explores whether it is the awe or the nature that is (more) 

responsible.  

Other experience qualities 

Scholars have proposed several other of features of transcendent nature and awe 

experiences that might be responsible for these positive outcomes, including feeling in the 

presence of something greater than the self, a sense of connectivity in general and to others, and 

increased openness (Caird, 1988; Campos et al., 2013; Joye & Bolderdijk, 2014; Maslow, 1970; 

Piedmont, 1999; Piff et al., 2015; Reinert & Stifler, 1993; Shiota et al., 2007; Van Cappellen and 

Saroglou, 2012). Moreover, a sense of ‘universality’ or ‘unity’ are captured by scales in the 

psychology of religion and spirituality that ask whether their mystical experience involved 

feeling one with the universe or something greater than the self (Caird, 1988; Piedmont, 1999; 
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Reinert & Stifler, 1993). This idea is similar to measures of ‘the small self’ in recent 

experimental work on awe (Campos et al., 2013; Shiota et al., 2007), in particular its vastness 

dimension (i.e. “I feel part of some greater entity) (Piff et al., 2015).  

There is also substantial theoretical convergence on the idea that transcendent nature and 

awe experiences can increase openness (James, 1902/1985; Maslow, 1970). Emotion scholars 

today have identified that positive emotions can be either contacting-approach oriented, or 

distancing-avoidance oriented (Roseman, 2013). The ‘broaden-and-build’ theory posits that 

positive emotions broaden attention, thinking, and behavioral repertoires (Fredrickson 2001; 

Fredrickson, 2006; Fredrickson & Branigan, 2005); and, research has found that positive 

emotion (induced by nature) can broaden thought action repertoires (Fredrickson & Branigan, 

2005). Moreover, both awe and environmental behavior researchers have (separately) found that 

the trait openness to experience is positively related to environmental concern and behavior, and 

dispositional awe (Hirsch, 2010; Markowitz, Goldberg, Ashton & Lee, 2012; Milfont & Sibley, 

2012; Shiota, Keltner & John, 2006).6 Many of these experiential qualities were explored in 

study 1, but the role of openness was investigated across studies in two ways: as potential 

outcome of transcendent (study 1), and awe-experiences (study 2), that might also moderate the 

relationship between these experiences with climate change message reception and 

environmental behavior. While both studies measure openness to change values, study 2 also 

explored a state measure of open-mindedness, provided after the awe induction.   

 

 

                                                 
6a construct conceptually similar to openness to change values, measured with these three items: (1) curious, 

interested in everything, exploring, (2) an exciting life, stimulating experiences; (3) a varied life, filled with 

challenge, novelty and change 
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Overview of studies  

This dissertation seeks to bridge the gap between studies on the effects of awe that have 

yet to explore environmental behavior, and studies on the effects of nature on environmental 

behavior that have yet to explore distinct emotions and in particular, awe. The two studies in this 

dissertation explored the role of nature, transcendence and awe-experiences on environmental 

behavior and engagement, and the potential role of openness as an outcome and moderator. The 

first study explores in an online survey whether, and how, describing nature-based transcendence 

contributes to a value-based model of environmental behavior, and what qualities of these 

experiences, such as awe, contribute the most to this model. The second study experimentally 

assesses participant’s emotional responses to awe-inspiring versus calming nature videos after 

reading a climate change message, and the effect of these conditions on environmental behavior 

and concern for climate change.  
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CHAPTER 2 – STUDY 1 

Study 1 explored two research questions. (1) What role do transcendent nature 

experiences and its prominent qualities (i.e. awe) play in a value-based model of environmental 

behavior? (2) What impact does describing a nature-based transcendent experience have on those 

values most related to environmental behavior, specifically biospheric, altruistic and openness to 

change values?  

Method 

Procedure 

An online survey was administered to undergraduate students across departments at the 

University of California, Irvine, who were offered extra course credit for their participation 

(Table 1). Upon selecting the experiment online, participants were linked to a pre-survey that 

included several questions about their values, attitudes and pro-social and environmental 

behavior. To control for memory effects, one week later they received a second survey and were 

asked to complete it within 24 hours. The first question asked them to, “Please describe an 

experience you have had which you consider to be 'transcendent’” and a textbox was provided 

(adapted from Williams & Harvey, 2001). Participants were then asked several questions about 

their value orientations, pro-social and environmental behavior intention and environmental 

concern (the same questions as were on the pre-survey). Several questions then explored various 

qualities of the participant’s experience, including a sense of awe, and positive affect. To 

determine whether responses to these quantitative questions about particular experience qualities 

were based on the same experience they described in the textbox, one question asked, “When 

answering the above questions, did you recall/use the same experience you described in the first 

question, or, a different experience?” The end of the survey consisted of demographic questions 
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and other psychological and contextual questions related to the experience (i.e. if they were 

alone, where the experience occurred).  

Measures  

Appendix C presents the complete post-survey administered and the tables in Appendix 

A provide a list of all measures including variable names, references, response options, and scale 

items. The key variables in the model were biospheric, altruistic, and openness to change values 

(Schwartz, 1992; Stern, 2000) (1 = opposed to my principles, 7 = supremely important). 

Environmental concern was also included in the model and measured using the New 

Environmental Paradigm scale (1= strongly disagree, 5 = strongly agree). An adapted version of 

the General Environmental Behavior Scale was used to measure environmental behavior 

intention (1= very unlikely, 5 = very likely) (Kaiser, Woelfing & Fuhrer, 1999). The general 

environmental behavior intention measure included subscales for energy, food, and 

recycling/waste behaviors. All subscales were assessed but the results focus on the subscale for 

curtailment behavior intention, comprised of daily energy and waste curtailment behaviors (i.e., 

turning off lights, and recycling paper). The results focus on this outcome because it 

demonstrated the strongest relationship with having described a nature-based transcendent 

experience, and the experience qualities of interest (see Table 2). Moreover, the purpose of this 

study was not to profile the experiential antecedents of different types of environmental 

behavior, although this is a compelling avenue for future research. 

Experience qualities, including a sense of awe, were measured using the Mysticism Scale 

and Spiritual Transcendence Scale (Caird, 1988; Piedmont, 2001), where participants were asked 

to, “Please indicate below whether the following statements are true of the experience you had” 

(1 = definitely not true of my own experiences, 2 = probably not true of my own experiences, 3 = 
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probably true of my own experiences, and 4 = definitely true of my own experience). For all pre- 

and post-survey variables Cronbach’s alpha reliability estimates ranged from .75 to .89, except 

for several pre-survey subscales of environmental behavior (estimates < .65) and the post-survey 

measure of environmental concern ( < .53). 

Participants and Sample  

Undergraduate students taking psychology or cognitive science classes were recruited 

through the university’s experimental subject research pool. This population is useful to study for 

two reasons: (1) researchers suggest that the feeling of awe is more likely to occur for people 

who have more flexible and/or less fixed knowledge structures (Keltner & Haidt, 2003), and (2) 

the transition into and out of college is considered a critical ‘moment of change,’ where the 

experiences of young adults can shift their long-term values and behaviors (Verplanken & Wood, 

2006).  

N = 640 observations were matched between those who took the pre and post-surveys (N 

= 675, N = 656, respectively). Of those, 587 responses were coded as having described a 

transcendent experience in text, and 53 were coded as not having done so, the majority of which 

wrote, “I have never had this experience” (n = 49). The remaining four described a major break 

or fight with a friend or romantic partner. This may have been due to cultural differences in how 

the term ‘transcendence’ was interpreted. Of the 587, more than half answered the experience 

quality questions based on the same experience they described in the textbox (n = 352). In order 

to explore the influence of having described a transcendent experience versus not, the final data 

set included 405 observations (352 + 53). To explore the differential role of various experience 

qualities, a transcendence only (n = 352) data set and nature-transcendence only (n = 87) data set 

were also used. 



 

 
17 

Table 1: Demographics 

 n = 405 sample 

Gender (female) 80.20%7 

Age  M = 21 

Income  M = $55,117 
Religion 25.5% Christian, 20.7% Catholic, 3.5% Buddhist, 2.9% Islamic, all others 

below 1% 

Political party  46.9% democrat, 9.6% republican, 34% other or independent, 2.3% 
libertarian or green 

Race  47.1% Asian, 21.3% Other, 17.9% White, 10.5% Mixed,  2% African 

American, Native American & Hawaiian/Pacific Islander 1.7% 

Hispanic  21.9% yes, 78.1% no 

 

Analysis 

The open-ended responses were coded using content analysis, a method whereby in-text 

patterns and themes are identified for the purpose of creating and coding categories with 

specified criteria (Krippendorff, 1980; Stemler, 2001). First, three coders read all of the 

responses independently. Codes were then recommended, discussed and finalized. Final coding 

took place in person, where, after each coder privately re-read and coded a response, decisions 

were shared aloud and discrepancies were resolved through discussion.  

A variety of transcendent experiences emerged, and many responses were coded as 

reporting more than one ‘type’ of experience (34%), meaning the experiences were not 

independent. Of the n = 87 (24% of the sample) nature-based experiences, n = 52 were also 

coded as another experience, most prominently, spiritual-religious, physical exercise, or near-

death experiences. A model comparing nature transcendence exclusively versus other 

experiences was explored, but an insufficient sample prevented analysis (n = 13 for nature 

experiences). Therefore, two dummy variables were created, representing whether participants 

                                                 
7 This is likely due to the overrepresentation of women in the School of Social Ecology at UCI (72%). 
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described a transcendent experience (yes = 1) or not (no = 0) (n = 405), or, a nature-based 

experience (yes = 1) or not (no = 0) (n =142). Below are the equations applied to address the two 

research questions.  

1. What role do transcendent nature experiences and its prominent qualities (i.e. 

awe) play in a value-based model of environmental behavior?  
 

2. Does describing this experience shift those values most predictive of 
environmental behavior? 

 

 
For both samples, the ratio of predictor variables to these data points indicated a 

reasonable variable-to-population ratio of over 50:1 for the first sample, and 18:1 for the second 

sample, allowing for linear regression analysis. The first regression equation addressed the 

question of whether, within a values-based environmental behavior model (B1-B4), describing a 

(nature-based) transcendent experience (B5) influences behavior, and what qualities of that 

experience (awe)(B6) were the strongest predictors. The second within-subjects conceptual 

diagram represents the question of whether recalling and describing a nature-based transcendent 

experience might shift participants’ biospheric, altruistic, or openness to change values. 

Y_Environmental Behavior = B0constant + B1biospheric values + B2altruistic values + 
B3openness values + B4environmental concern + B5nature transcendence + B6experience 
qualities[awe] 

 
Pre-survey values  Nature transcendence description  Post-survey values  

 

 

Results 

 

Nature transcendence, experience qualities and environmental behavior 

The correlation matrix (Table 2) shows that in addition to the environmental concern, 

altruistic, biospheric, and openness values, describing nature transcendence also positively 

predicted environmental behavior. In all of the samples gender, income, political party, 
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religiousness, and spirituality were not related to the outcome variables. One demographic and 

contextual variable were significant and positively related to curtailment behavior – race (white) 

and being alone rather than with others during the experience, but neither was significant in 

regression analysis. 

Table 2: Correlation Matrix 

 

Nature  

v. No  
(n = 142) 

Transcendence 

vs. No                
(n = 405) EB1 CB 

Nature v. No (N = 142) - - .32**2 .55**2 

Transcendence vs. No   (N = 405) 

  

.16**2 .40**2 

Theory Controls 
    

Environmental Concern (pre-survey) .19* 
 

.19** .19** 

Altruistic values .19* - .24** .19** 

Biospheric values - - .39** .29** 

Openness values - - .17** .11* 

Experience Qualities 
    Awe .45** .24** .16** .25** 

Unifying (oneness) .32** .16** .23** .27** 

Positive affect .44** .25** - .21** 

Connectivity  .17* .14** .21** .26** 

    A. Connectivity- link .21* .15** .19** .25** 

    B. Connectivity - give present - - .13** .16** 

    C. Connectivity - future generation - - .11* - 

Ego (absorbed something greater) .46** .28** .16** .23** 

Noetic quality .42** .25** .21** .26** 

Ineffability .29** .23** .13* .19** 

Timelessness, Spacelessness .34** .20** .12* .16** 

Divine quality .31** .19** - .16** 
Alone or with others (1, 0) - - -   .13** 

**p < .05, *p < .01; 1EB = Environmental Behavior, CB = Curtailment Behavior; 2 indicates 

point biserial correlations 
 

To explore the role of describing a nature-based transcendent experience on behavior, 

hierarchical regressions were conducted on general environmental behavior and curtailment 
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behavior.8 Step one consisted of the psychological control variables measured in the pre-survey 

and step two added the dummy variable representing whether one had or had not described an 

experience. Across models, the addition of transcendence, and particularly nature transcendence, 

significantly improved the model and positively predicted behavior, alongside environmental 

concern and biospheric values. Because the addition of nature transcendence on curtailment 

behavior represented the greatest model improvement, only these regressions are presented 

below (Table 3; see Table 3.5 Appendix A for both models).  

Table 3: Regressions with transcendence (N = 402) and nature-transcendence (N = 142) on 
curtailment behavior (unstandardized betas)   

  Step 1 Step 2   Step 1    Step 2 

   b  b  T se  b  b  T se 

Biospheric  .18** .18** 4.48 .04  .20* .18* 2.76 .07 

Altruistic  .05 .02 .37 .05  .01 .04 .57 .08 

Openness  .03 .05 1.38 .04  .16 .08 .89 .09 
Envm concern .26* .22* 2.38 .09  .49* .29+ 1.80 .16 

Transcendent   .93** 7.67 .12 Nature   .98** 6.84 .14 

R2 .10 .22    .19  .40   
R2 change   .12**     .21**  

F(5, 396) = 18, p < .001    F(5,131) = 17.72 p < .001  

**p < .001, *p < .05, + indicates marginal significance  
 

Which experience qualities? 

 

To address the question of what experience qualities (i.e. awe and connectivity) were 

most prominent and influential in the model, descriptive, correlational and regression analyses 

were used. Descriptively, a sense of awe had the highest mean across groups (Table 4). Aside 

from awe (M = 3.1, SD = 1.00), no other experience qualities were on average positive. 

Moreover, between the three items within Piedmont’s subscale of connectivity, seeing yourself 

                                                 
8An associative repeated ANOVA was run to explore whether pre-post general environmental behavior shifted – 

while the main effect was significant shift, the interaction between behavior and having described a transcendent 

nature experience was not (p = .26). Curtailment behavior was not assessed because pre-survey measure had very 

low behavior reliability ( = .57).  
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as the link between past, present and future family (connectivity- link), varied the most across 

groups (see Table 4 in Appendix A). Correlation analyses also revealed that awe and 

connectivity- link were positively related to general environmental behavior and curtailment 

behavior (Table 2).   

Biserial correlations between awe and each transcendent experience type indicated that 

awe was most positively related to nature transcendence r = .47 (p < .001), followed by religious 

(r = .28, p < .001), physical, love, connected to a great other, and life transition experiences (r = 

.20 p = .01; r = .25 p = .002, r = .24, p = .001; r = .20 p = .02). Awe was negatively related to 

mental health experiences9 (r = -.38 p < .001). Partial correlations indicated that when 

controlling for these other transcendent experience types, the relationship between nature 

experiences and awe remained significant (r = .46, p < .001). 

Based on these results, two hierarchical regressions were run to explore the differential 

impacts of particular experience qualities such as awe. For the model including only people who 

reported a transcendent experience, the addition of particular experience qualities over others – 

specifically, awe and connectivity- link – significantly improved the model. No other experience 

quality subscales, including positive affect, or other items within the connectivity subscale were 

significant. To confirm this, the Mysticism Scale (minus awe) was entered into the model to 

control for other experience qualities and to test whether the effects of awe and connectivity- link 

persisted, which they did. However, there was surprisingly no linear effect for mysticism (p = 

.58). As such, the quadratic function of mysticism was explored and was found to be marginally 

significant. This suggests that as participant’s experiences resembled those of a mystical 

experience more and more, curtailment behavior increased, up to a point, after which curtailment 

                                                 
9In the open-ended responses, several participants described mental health challenges, for instance, going through 

and coming out of periods of intense depression, sometimes called ‘post-traumatic growth’ experiences . 
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behavior decreased for those who reported highly mystical experiences.  

In the model with participants who reported nature-transcendence (n = 85), no experience 

qualities were significant, possibly because of the small sample size.10 When exploring particular 

experience qualities in individual regressions, unifying quality had a marginally significant effect 

on curtailment behavior (b = .07), in addition to biospheric values (b = .08) and environmental 

concern (b = .45), (p < .05) F(5,80) = 4.99 p < .001, R2 = .24. 

Table 5: Transcendence sample experience qualities on behavior (unstandardized betas) (n = 
347) 

 Step 1: Step 2:  

 b  b   t  se 

Biospheric  .16** .15** 3.87 .04 
Openness .05 .06 1.61 .04 
Altruistic .02 .02 .36 .05 
Envm concern .23* .25* 2.43 .09 

Transcendent-exp. -- -- -- -- 

Awe  .13* 2.76 .05 
Connectivity-link  .12* 2.83 .04 
Mysticism-general  1.09 1.16 .68 

Mysticism-quadratic  -.23+ -1.73 .13 

R2  .10 .16   

R2 change  .06+    

F(8, 339) = 8.04, p < .001      

**p < .001, *p < .05, +marginal significance p = .08 

 
Pre-post value comparisons 

Associative repeated measure ANOVAs were conducted to compare value scores before 

and after describing nature-based transcendent experiences. There was a significant interaction 

effect between nature-based transcendent experiences and openness to change values F(1, 135) = 

6.71, p = .011, where openness values decreased for those who did not report an experience, and 

increased for those who did (Figure 1). When controlling for this in the model on curtailment 

                                                 
10 Statisticians recommend different minimum variable-to-population ratios for regression analysis (between 10 to 

20 observations per variable). As such, the n = 87 sample may have been insufficient given at a minimum six but up 

to nine variables were explored in the analyses. 
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behavior, post-openness values were significant (b = .25 p = .002), as well as nature 

transcendence (b = .85, p < .001) F(6, 130) = 17.46, p < .001, R2 = .42. There were no 

differences pre-post between concern about climate change or the belief that others should be 

doing more to address climate change. There were no other significant interactions with pre-post 

value measures.   

 
Figure 1: Pre-post openness to change values by nature transcendence vs. no experience  
 

Discussion 

 

This study explored (1) the role of nature-based transcendent experiences in a value-

based model of environmental behavior, and what qualities of these experiences were most 

prominent, and (2) whether before and after describing this experience biospheric, altruistic and 

openness to change values shifted. In addition to well-known predictors of environmental 

behavior (biospheric values and environmental concern) describing a transcendent experience 

contributed significantly to the model. Across analyses, the most robust models were those that 

focused in on nature-based experiences, suggesting that nature-based transcendent experiences 

demonstrate unique strength on environmental behavior. This was particularly evident in the 

final model (Table 5), where the dummy variable for nature transcendence was significant and 
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experience qualities were far less prominent, although this may have been due to the restricted 

sample size.11  

The results of this study provide preliminary evidence that further exploration into how 

nature experiences and, in particular awe, influence environmental behavior would be fruitful. 

Amongst experience qualities, a sense of awe had the highest mean, and was positively 

correlated with nature transcendence, further validating theoretical work that identifies awe as a 

‘self-transcendent’ emotion (Keltner & Haidt, 2003). Awe was also positively correlated with 

environmental behavior. Building on past work linking awe to feeling connected to people in 

general (Van Cappellen & Saroglou, 2012), in one model, feeling connected as a link between 

the past-present-future was positively related to environmental behavior. Moreover, in the final 

model unifying quality (a sense of oneness) was (marginally) positively related to behavior. Past 

work has found that awe-experiences can induce a feeling of the “small self,” and that this 

feeling mediates the relationship between awe and pro-social behavior (Piff et al., 2015). In this 

study, a similar measure12 was assessed across models, but was not significant. This may be 

because past work has found that it was more so the self-diminishment aspect rather than the 

vastness inspired by the “small self” that mediates the relationship between awe and pro-social 

behavior. In sum, the results of this study suggest that awe, a sense of connectivity, and possibly 

also oneness, may serve important roles in explaining the relationship between transcendent 

experiences, nature and environmental behavior.13 

 

                                                 
11Because responses to the experience quality questions for those in the comparison group (those who reported no 

experience) were considered ‘non-responses,’ the sample for the last two regression models was limited only to 

participants who reported an experience, with no group for comparison. 
12Current study’s item language: “that something greater than myself seems to absorb me”  
13Researchers have suggested that these constructs might be interrelated (thus ‘tapping’ the same effect), or perhaps, 

have slightly different effects on different outcomes (Piff et al., 2015). 
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Some caution and some promise 

Two unanticipated results present a slightly more complicated picture. First, although 

initially a positive relationship between experiences that slightly resembled mystical experiences 

and environmental behavior was present, this trend reversed for those who reported highly 

mystical experiences. Indeed, some researchers suggest transcendent practices can detach us 

from (rather than connect us) to the material world (Harris, 1999). This, however, may not be a 

serious concern since past work highlights that there although many people report having a 

transcendent experience, very few match the theoretical criteria for a ‘mystical experience’ 

(James, 1902/1955; Thomas and Cooper, 1980); similarly, in the current study, only 26.5% of 

the sample’s responses met all the criteria of the mysticism scale (Reinert & Stifler, 1988). 

Second, although pre-post openness to change values were higher for participants who 

described nature-based transcendence, these same values decreased for those who did not 

describe an experience (the same was true for those who felt awe versus those who did not as a 

part of their experience). On the one hand, this result is consistent with research linking 

dispositional awe to the trait openness to experience (Shiota, Keltner & John, 2006), and lends 

support to the Broaden and Build Theory which posits that positive emotions, such as awe, 

broaden thought-action repertoires (Frederickson, 2001). On the other hand, there may have been 

an unintended side effects for ‘no experience’ participants, where the experience of answering 

questions about how they have not had this experience actually decreased their sense of curiosity 

and exploration – a caution to practitioners working to promote these types of experiences.  

Limitations  

Several limitations exist in study 1. Most prominent is the non-independence of the coded 

experiences precluded direct comparisons among different types of transcendent experiences. 
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This also prevented interaction and mediation analyses between types of transcendence and 

particular experience qualities because the comparison group of ‘no experience’ had no scores on 

these measures. Further, the content of the textual descriptions may have been limited due to the 

fact one quality of mystical experiences is their ‘ineffability’ (difficult to describe) (Caird, 1988). 

It also may be that, consistent with past research, the general emotional atmosphere of these 

autobiographical experiences was recalled with greater accuracy than the specific details (see 

Levine & Edelstein, 2009). To address these concerns and in order to specify stimuli, 

experiences and measure the relationship between nature, awe and environmental behavior more 

precisely, study 2 employed an experimental design.  
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CHAPTER 3 - STUDY 2  

 

Study 1 established that awe is a prominent quality of transcendent nature experiences, 

and that both (awe and nature-transcendence) were positively related to environmental behavior. 

Although past work has found that awe can lead to greater pro-social behavior (Piff et al., 2015; 

Rudd et al. 2012), experimental work is just beginning to explore the relationship between awe 

and environmental engagement. This second study investigated whether and how awe 

experiences, when paired with a climate change message, influences message reception, climate 

change concern and environmental behavior. Also, because study 1 found that describing nature-

based transcendence can increase openness to change values, these values were measured in the 

pre-survey and a state measure of openness mindedness was assessed post-stimuli. 

This study was inspired by the work of the National Park Service’s (NPS) Climate 

Change Response Program. This program manages climate change communication across the 

country by developing key messages for park rangers and resource specialists to share with 

visitors in their talks, as part of a park exhibit, or in printed and online materials. Even though 

the public has identified the park service as a trusted source of climate change information 

(Wilkinson, 2002), research has found that park rangers are apprehensive to discuss climate 

change, partially due to concerns that the topic could sour the visitor experience (Schweizer, 

Davis & Thompson, 2013). This challenge is further complicated for rangers in built-setting 

parks (i.e. memorials), where the climate change story is less obvious, or visible. Because the 

park service is in the business of promoting awe-inspiring experiences and works on the 

assumption that such experiences lead to environmental behavior (Tuxill et al., 2009), the goal of 

this study was to explore whether or not these experiences pair well with climate messages, or 

not, in terms of emotional responses and behavioral outcomes. 
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This study explored two research questions: whether presenting participants with a 

climate message or not, after viewing one of three videos (awe-nature, awe-built or calm-nature) 

differentially impacted their emotional state. The second question addressed whether these same 

conditions, independently or in combination, influenced self-reported climate change concern, 

environmental behavior, and in-situ behavioral measures. In short, did visitors feel better or 

worse after each scenario? And, was experiencing awe or viewing nature enough to inspire 

environmental behavior, or, does behavior increase more when these experiences are paired with 

a climate change message? Below are the hypotheses related to each question:  

1) No directional hypotheses are provided in relation to how participants will react 

emotionally to the pairing of a climate message with different video conditions. Whereas 

park rangers would suggest that participants will react negatively to being given a climate 

message after experiencing awe (Davis, 2013), psychological research suggests that 

experiencing awe will make participants feel more open and interested (Fredrickson, 

2001; Shiota et al., 2006). 

2) The awe-nature condition, particularly when paired with the climate change message, is 

expected to have the strongest positive influence on environmental behavior. Whether the 

awe conditions or the nature conditions prove to exert a greater influence on these 

outcomes is not specified.  

Method 

Design 

 The present study employed a 2 x 3 factorial design. The first factor had two levels – no 

message versus a climate change message, which read, “Climate change is damaging our 

treasured natural resources, especially national parks, like Yosemite.” The second factor had 
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three levels – awe in a simulated nature environment, awe in a simulated built environment, and 

the experience of calm (rather than awe) in a natural environment, which allowed for 

comparisons between emotional states (awe vs. calm) and setting (nature vs. built). The awe-

nature condition was a 5-minute video, similar to the BBC’s Planet Earth series, except no 

images of animals or people are presented. The camera sweeps across vast forest and water 

landscapes. The awe-built condition was a 3-minute video previewing the development and 

fulfillment of Gaudi’s vision for the La Sagrada Familia cathedral in Barcelona, Spain. Both 

were accompanied by orchestral music. The calm (non-awe) nature condition, was a 5-minute 

video of grass swaying in the wind, accompanied by nature sounds (crickets chirping).  

Participants 

Undergraduate students at the University of California, Irvine were recruited from cross 

listed classes in the School of Social Ecology and through the university’s experimental research 

pool (Table 6). Ninety-three participants received the awe-built video, 93 received the awe-

nature video, and 91 received the calm-nature video; 130 of those participants received the 

climate change message and 147 did not. Undergraduates (N = 277) were recruited to participate 

in the study in exchange for extra course credit. To avoid easy detection of the study hypothesis, 

the study was advertised as being about, “political ideology and decision making.” The summer 

before, 24 participants were pilot tested to troubleshoot the procedure and address technical 

issues. Thirteen of these were deleted due to procedural errors.14 Halfway through, the procedure 

ran smoothly and so the last eleven sessions were kept in the final data set.  

                                                 
14 These issues ranged from participants hearing research assistants discuss the purpose of the research, to usability 

issues such as participants missing the survey question that prompted them to ‘click’ the link in order to watch the 

video.  
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Nevertheless, during the experiment, procedural errors and potential confounds were 

identified and coded for – some during the sessions, including minor technical glitches (18 

sessions), and distracting construction noise occurring near the lab room for three days (31 

sessions). Several other issues related to the in-situ procedure were also coded, including if the 

participant was ‘lost’ (i.e. exited from the back door) (37 sessions), realized the connection 

between the petitioner and the lab study (26 sessions), exited the building more than 10 minutes 

later (14 sessions), or, was talking on the phone or using headphones (8 sessions). “Lost” 

participants were excluded from the in-situ analysis - for all other issues, results were compared 

and no differences were found. Finally, during data cleaning, two participants were removed 

from the dataset – one reported having a severe mood disorder, and provided the same low 

response option to the emotional state questions, pre and post manipulation. The second 

participant that was removed was a passionate climate change denier, who actively challenged 

research assistants on this topic throughout the session.  

Independent t-tests investigated potential non-response bias by comparing different 

groups of participants – those who were engaged for the in-situ procedure versus those who were 

‘lost’ (i.e. exited out a backdoor), and also those who, exited the front door and engaged with the 

petitioner versus those who walked by/ignored the petitioner. Analysis compared these groups on 

the two key emotions in the study – awe and relaxation, as well as the general measures of 

positive and negative emotion (before after the video induction). Results were nonsignificant. 
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Table 6: Demographics (N = 277) 

Variable Mean or percentage 

Gender (female) 80.9% 

Age  M = 20.83, SD = 3.67  

 
Income  

 
M = $75,942, SD = 114,150 

 
Religion 

 
48.7% Christian (33.9% Catholic, 7.6% Protestant), 10.1% Buddhist, 5% 

Islamic, Agnostic 13%, Atheist 9.7%, all others below 1% 
 

Political party  

 

Democrat 51.3%, Republican 7.6%, Green 1.1%, Independent 17%, 
Libertarian 2.9%, Other 20.2% 
 

Race  48% Asian, 18.4% White, 3% mixed, 3% African American, Other 2.9% 

Hispanic  33.9% yes, 66.1% no 

 
Religious   

 
64.3%, M = 3, SD = 1.21 (1 = not at all religious, 5 = very religious) 

 

Spiritual  

 

M = 3, SD = 1.25 (1 = not at all spiritual, 5 = very spiritual) 
 

Academic Major Psychology (139, ~50% of sample), Criminology (37), Undecided (23), 
Biology (17), Engineering, Social Ecology, Public Health (10 each), 
Education (6), Business (5), Urban Studies (4), Literature (4)15 

 

Procedure  
 

After signing up for the study, participants completed a brief pre-survey (Appendix B). 

One week later, they signed up for the lab experiment. In the lab, they first completed a brief 

survey on their current emotional state, and then the survey randomly assigned them to one of 

the three videos which was projected onto a screen. They were then randomly selected to receive 

a climate change message or no message at all. They were then asked, “To what extent did you 

experience awe while watching the video?” (1 = did not feel at all, 7 = felt very strongly). The 

                                                 
15Other majors included: earth system science, pharmacology and chemistry (2 each, 6 total), political science, film 

and media studies, language studies (German), history, chemistry, computer science (1 each, 6 total). 
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same emotional state questions as were presented before the video were presented again, 

followed by a measure of open-mindedness, and questions related to their concerns and beliefs 

about climate change, and environmental behavior intentions. To give the impression that the 

experiment had ended, before leaving the lab area, participants were asked if they had time to 

answer one debrief question - ‘what did you think of the study, in general?’ and were told that 

they would be emailed within 24 hours with the full debrief.  Upon leaving the building, a 

confederate of the study approached the participant and asked if they would be “willing to sign a 

petition about climate change on campus” Pro-social behavior was measured by whether or not 

the participant spoke to the ‘activist.’ Environmental behavior was measured by whether they 

signed the climate petition and how much money they would be willing to [hypothetically] give 

for a quarterly fee dedicated to campus climate change projects.  

Survey Measures 

 

Appendix C includes a copy of the pre and post surveys, and Appendix B presents a table 

of all the questions asked in the survey, referenced sources and response options. Emotional state 

was measured using several single items and asked participants to, “Please indicate the greatest 

amount of each emotion that you experienced while watching this film” (1 = did not feel at all, 7 

= felt very strongly). Two climate change belief measures were presented – “how worried are 

you about climate change” and “do you think people should be doing more or less to help 

address climate change” (adapted from Leiserowitz et al., 2011). In addition to the in-situ 

measures of environmental behavior, the same environmental behavior intention scale was used 

from study 1, except, because this study also concerned climate change communication, a 

subscale measuring whether participants intended to seek and share more information about 

climate change content was added. The pre-survey measured several control variables, including 
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biospheric and openness to change values, as well as measures of nature relatedness, awe 

disposition, and mindfulness. 

Analyses 

 Between-subjects ANOVA and ANCOVAs were conducted to determine differences 

between video and message conditions, while controlling for personal covariates such as nature-

relatedness, awe-disposition, and biospheric values. Covariates were identified based on previous 

research, correlation analysis, and which variable exerted the most influence on the outcome 

variable in regression analyses.  

In some analyses, standard Helmert contrasts16 were applied to compare the effects of 

awe and nature, where the control category is either the calm-nature condition or the awe-built 

condition. This contrast compares the first condition (the control) to the following two 

conditions, and, then the second condition to the third (i.e. the two awe conditions, or the two 

nature conditions) (Figure 2). However, on several occasions post hoc tests using Bonferroni’s 

corrected p value were conducted because each video induced a different effect.  

 
NATURE  AWE  

   
      vs.    vs. 

 
     BUILT               CALM  
  

Figure 2: Video conditions: nature vs. built (left), awe vs. calm (right) 
 

Cronbach’s alpha reliability estimates ranged between .67 and .89, except for the measure 

of open-mindedness ( = .61). Because the video conditions were meant to elicit either awe or 

                                                 
16The Helmert standard contrast was used in this analysis for two reasons: (1) because it provides a comparison of 

both awe conditions versus the calm-nature condition, to investigate the effects of awe versus calm emotions, and 

also compares the awe-nature condition to the awe-built condition, to investigate the effects of nature versus awe. 

(2) While one-way ANOVAs allow for planned comparisons, this are not available when conducting an ANCOVA 

in SPSS. 

awe-

built 

awe-

nature 

calm-

nature 

awe-

built 

awe-

nature 

calm-

nature 
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calming emotions, a factor analysis of the positive emotion items was conducted to identify a 

subscale for low-arousal positive emotion. Principal axis factor analysis with direct oblimin 

rotation indicated that both pre and post positive emotions naturally grouped into two factors – 

one general positive emotion factor (amusement, happiness, interest, joy, love, pride) and one 

low-arousal factor (calm, relaxation).17 Pride was assessed individually because removing it from 

the positive emotion scales significantly improved their reliability estimates.  

For pre-stimuli negative emotions, principal axis factor analysis with direct oblimin 

rotation revealed one factor, accounting for 45.55 of the variance and including sadness, fear, 

guilt, disgust, anger, anxiety, worry. For post stimuli negative emotion, this same analysis 

revealed two factors (factor 1 accounted for 24.35 of the variance, and factor 2, 18.31). The first 

factor mimicked the pre-negative emotion variable, and all loadings were above .4, but the 

second, termed negative-fear, included the items fear, worry, and anxiety. Both were assessed in 

the analysis. Boredom was assessed individually because it did not load significantly onto either 

factor.   

 

Results 

Pilot Study  

The pilot study pretested several video manipulations with a separate sample of 

undergraduate students (N = 124). Participants watched several videos and reported to what 

extent they experienced ‘awe’ while watching the video (1 = did not feel at all, 7 = felt very 

strongly), as well as several other single item emotional states, including positive (e.g. 

amusement, calm, happiness, pride) and negative emotions (e.g. worry, anxiety, anger, 
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confusion, disgust, fear, and sadness). The videos were grouped into three categories - nature, 

space, and the built environment to determine which nature and built video induced the most 

awe, and which nature video did not induce awe, to serve as the control.18 The video similar to 

BBC’s Planet Earth induced the most awe in nature, and the La Sagrada Familia video induced 

the most awe in a built environment (see Table in Appendix B). For the control video, two nature 

videos were assessed. One was an instructional video with a man describing how to build a fire 

and the other was a video of grass blowing in the wind – both videos induced about the same 

amount of awe M = ~2. Of the two, the grass video was selected because it did not have a person 

in it, making it more comparable to the awe-nature video.  

Emotion Elicitation 

Manipulation check. Three manipulation checks were used to determine a participant’s 

engagement with the stimuli presented. One question asked participants if they watched the 

whole video or only parts, a second question asked if they close their eyes at all during the video, 

and a third question, invisible to participants, measured how many minutes they stayed on the 

page that displayed the video.19 Several participants reported only watching parts of the video 

(11), but of those, none of them watched less than 1.6 minutes. Several also reported that they 

closed their eyes or looked away while watching (97/277), but none watched less than 1.37 

minutes; past research suggests this amount of exposure is sufficient (e.g. for nature, Berto, 

2005; for awe, Piff et al., 2015).  

 

 
 
 

                                                 
18This study did not code and compare the particular features of the natural scenes presented – such as complexity 

and fascination.  
19The Qualtrics software measures how long each participant views a particular page and/or question in the survey. 



 

 
36 

Table 7: Effects of video and message condition on emotional state ratings (N = 147) 

 awe-nature awe-built calm-nature 

awe 5.55(1.42) 4.91(1.56) 3.30(1.80) 
Relaxation 4.54(1.62) 4.97(1.36) 5.32(1.81) 

Openness 4.43(1.81) 3.93(1.98) 4.08(2.25) 

pride 2.68(1.83) 2.67(1.89) 1.54(1.22) 

positive emotion 4.37(1.54) 4.13(1.42) 3.38(1.59) 
-amusement 4.09(1.95) 4.28(1.87) 2.84(1.89) 
-happiness 4.62(1.90) 4.21(1.85) 4.19(2.03) 

-interest 5.08(1.60) 5.33(1.46) 3.41(1.91) 
-joy 4.28(1.86) 3.74(1.93) 3.57(1.88) 

-love 3.79(2.14) 3.09(1.92) 2.92(1.98) 

negative emotion 1.64(.72) 1.28(.55) 1.45(.71)  
negative- fear 2.13(1.18) 1.35(.72) 1.77(1.22)  

Boredom 1.92(1.41) 1.79(1.16) 3.59(1.85)  

Notes. Means and standard deviations are reported. 
 

To determine that the videos induced the intended emotional state, a one-way ANOVA 

was performed (on those who did not receive a climate message post-video) (N = 147). Helmert 

contrasts revealed that the awe conditions induced significantly more awe than the  

calm-nature condition F(1, 144) = 22.81, p < .001, η2p = .24 (Table 7). Posthoc tests with 

Bonferroni correction further verified that while the two awe conditions did not differ (p = .109), 

the awe-nature condition induced significantly more awe than the calm-nature condition (p < 

.001). A Helmert contrast also revealed that the calm-nature condition elicited greater levels of 

‘relaxation’ than both awe conditions F(2, 144) = 2.80, p < .001).  

General positive emotion varied by video condition F(2, 144) = 4.87, p = .01, such that 

both awe conditions produced greater positive emotion than the calm-nature condition; however, 

when controlling for awe, this effect disappeared (p = .80). Interest, amusement and pride also 

varied across conditions, though when controlling for awe, only interest remained significant 

F(2, 143) = 6.12, p = .003, and was significantly higher in the awe conditions than the calm-

nature condition (p < .001). Nevertheless, the effect of video condition on awe was unchanged 
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when controlling for interest F(2, 143) = 10.94, p < .001. A sense of ‘state’ openness did not vary 

by condition and therefore was not assessed as a potential mediator between awe and behavior.  

The negative emotion variables varied by video condition, where the awe-nature video 

induced more negative emotion in general (F(2,144) = 4.01, p = .02) and fear-related negative 

emotions (items: fear, worry and anxiety) (F(2,144) = 7.76, p < .001) than the awe-built video (p 

= .02; p < .001 based on Games-Howell due to unequal variances). Finally, the calm-nature 

video was significantly more boring than the awe-built video F(2, 144) = 20.09 (p < .001 based 

on Games-Howell). Nevertheless, the effect of video condition on awe was unchanged when 

controlling for these significant variables (interest, boredom, negative emotion, negative-fear), 

F(2, 140) = 7.25, p = .001.20 

Video and Message Evaluation 

Interaction effects were explored to determine whether providing participants with a 

climate change message directly after they viewed one of the three videos produced different 

emotional states. Two interaction effects were significant (Figure 3, Table 8). Reading a climate 

change message produced significantly more relaxation in the nature conditions (awe and calm-

nature) than the awe-built condition F(2, 268) =3.84, p = .02. This effect persisted when 

controlling for nature-relatedness, and whether or not participants identified as Asian or Pacific 

Islander and Hispanic (whom, respectively, reported significantly lower and higher feelings of 

‘relaxation’ post-manipulation). The awe-nature condition also produced more relaxation when 

participants were provided with a climate message to read. There was also marginally significant 

                                                 
20 In past experimental work, responses to novel stimuli included both high levels of awe and interest (Campos, 

Shiota, Keltner, Gonzaga, Goetz, 2013); other work has also found that awe conditions can lead to greater reported 

interest (Joye & Bolderdijk, 2014). Awe-nature conditions have also at times induced fear (Joye & Bolderdijk, 

2014). Similar work has found that wild nature can induce more fear than manicured nature (Davis & Gatersleben, 

2013), and that such environments can induce both fear and fascination (Van den Berga and Heijneb, 2005). 
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interaction effect for feeling interest, in general F(2,269) =2.51, p = .08, when controlling for 

pre-positive emotion and nature-relatedness. Whereas for both nature videos (awe and calm), 

reading the climate message led to more interest, the opposite was true for the awe-built video, 

where reading the climate message led to less reported interest.  

              
 
Figure 3: Interaction of video and message condition on ‘relaxation’ (left) and ‘interest’ (right). 

Note: green = message condition, blue = no message. 
 

Table 8: Interaction effect on relaxation and interest  

 Relaxation Interest+ 

 No message Climate message No message Climate message 

Calm-nature  5.32(.25) 5.47(.21) 3.26(.25) 3.62(.21) 
Awe-nature 4.54(.21) 5.34(.24) 5.09(.21) 5.34(.24) 

Awe-built 4.97(.20) 4.42(.25) 5.34(.20) 4.82(.25) 

Note: Means and standard deviations are presented. +Adjusted means and standard errors are 
presented for the model with covariates. 

Environmental Behavior Intention 

No interaction effects were significant. There was one main effect of message condition 

on energy efficiency behavior ( = .68) (i.e. purchasing LED lightbulbs) F(1,269) = 4.8, p = .03, 

even when controlling for biospheric values and climate change concern, which were also 

significant (p = .001; p = .03). Efficiency behavior was higher after receiving a climate change 

message (M = 5.17, SD = 1.49) rather than no message (M = 4.74, SD = 1.86) (p = .03). For 
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climate change concern, and the behavioral belief that people should be doing more to address 

climate change, there were also no significant between- or within-subjects effects.21  

 
Figure 4: Main effects of message condition on efficiency behavior 
 

In-situ Behavior 

In order to assess the in-situ behavior of whether participants were more likely to sign the 

climate petition or not, chi square analysis required that the three video conditions be collapsed 

into two categories, nature videos vs. built, or, awe videos vs. calm. Analysis revealed two 

effects – first, participants who viewed the nature videos rather than built video were 3.8 times 

more likely to sign the petition, X2(1) = 3.73, p = .05. In a separate analysis, participants who 

viewed the awe-nature video were 1.17 times more likely to sign the climate change petition than 

participants who viewed the awe-built video X2(1) = 4.55 p = .03. There were no significant 

differences between the two nature videos. Lastly, while no tests were statistically significant, 

there was a trend in the mean of how much money participants said they would donate to the 

climate change campus fee. Although participants in the awe-nature video condition were on 

                                                 
21Although past work has found that awe can challenge worldviews (Campos et al., 2013), neither open-mindedness 

nor climate change beliefs varied in between or within tests. The latter could be partially explained by the already 

very high scores for climate change concern that most participants reported in the pre-survey.  
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average willing to pay a quarterly fee of $27.80 towards a climate change project fund, versus 

$19.28 in the awe-built, and $18.37 in the calm-nature conditions, result were not significant. 

Whether or not participants spoke to the ‘activist’ (a proxy measure of pro-sociality) did not vary 

across conditions.  

Because several of the environmental behavior measures were non-significant, a second 

analysis was conducted to explore whether participants who experienced high versus low levels 

of awe, regardless of their assigned condition, responded differently to the behavioral intentions 

and in-situ measures. The mean awe score in the sample was 4.7; as such, scores between 1-3 

were coded as ‘0’ (low awe) and scores from 4-7 were coded as ‘1’ (high awe).  

A one-way ANOVA revealed that, even when controlling for awe disposition, 

participants who reported high rather than low feelings of awe reported more general 

environmental behavior intention (Welch's F(1, 88.63) = 7.03, p = .0), transportation behavior 

intention (F(1,275) = 7.27, p = .01), and donated more (hypothetical) money to a campus climate 

change fund (Welch's F(1, 234.94) = 15.45, p < .001). Although high versus low awe participants 

reported more curtailment behavior intentions and intention to seek and share information about 

climate change (F(1,275) = 8.60, p = .004; F(1,275) = 7.67, p = .006), this effect disappeared 

when controlling for awe disposition. Neither measures of whether the participant spoke to the 

petitioner, or signed the petition, were significantly different. Because a sense of calm was the 

other prominent emotion induced by nature, the same analysis was run on high versus low calm 

scores, but results were non-significant. 

Discussion 

Study 2 explored two questions – first, whether providing a climate message or not after 

viewing an awe-inspiring, or calming nature and built-environment videos, differentially 



 

 
41 

impacted emotional states. In short, did participants feel better or worse after each situation? 

Second, it explored whether these conditions, independently and together, influenced self-

reported and in-situ environmental behavior? 

Impact on emotional state 

Participants reported less relaxation and less interest when they read a climate change 

message after seeing the awe-inspiring, built environment video of the La Sagrada Familia 

cathedral in Barcelona, Spain. This results lends support to the idea that the message provided 

should match the setting in which it is provided. Specifically, it may be more difficult to engage 

people on the issue of climate change in (or immediately after, as was the case with this study) 

exposure to a built rather than natural setting, particularly if the message provided is about a 

natural environment, as this one was (i.e. mentioning Yosemite National Park). Interpreters 

within institutions like the National Park Service, whom the public sees as a trusted source of 

climate change information (Wilkinson, 2002), are curious whether, if they are lacking in climate 

change data, or, if their park does not have a compelling story to tell, they can ‘park hop’ and tell 

visitors an iconic national park story – i.e. by mentioning a more iconic park such as Yosemite 

(Davis, 2013). Further research is needed to confirm whether messaging about climate change in 

built environments is less effective in general or whether it was the mismatch between the 

message and setting content that caused these reactions. If the latter is the case, interpreters 

should prioritize communicating how climate change is impacting their park, or a park with a 

similar setting. Another explanation for these results is that participants were unconvinced by the 

message because feelings of awe can inspire more demanding (systematic) cognitive processing 

(Griskevicius et al., 2010). Though the message presented in the study was not intended to be 
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‘weak,’ it is possible that the message-setting mismatch represented a weak argument to 

participants in the awe-built condition.  

The second compelling result was that participants who viewed the awe-nature video 

reported significantly more relaxation when they were given a climate change message to read. 

One explanation for this might be that the message helped participants contextualize why they 

were experiencing the awe induced by the video. Along these same lines, it may be that, because 

awe can induce feelings of uncertainty (Shiota et al., 2007), the message reduced this uncertainty 

post-stimuli. Overall, these results suggest that further research into how different settings and 

emotions interact with different climate change messages would be both theoretically compelling 

and practically useful. 

Impact on environmental engagement   

Two separate analyses were conducted on environmental behavioral intentions and in-situ 

measures of environmental behavior. The first analysis found that, contrary to predictions, there 

were no main or interaction effects for self-reported environmental behavior intention. 

Nevertheless, one result from the in-situ analysis was compelling - that is, whether or not 

participants signed the climate change petition. Participants who viewed either nature video were 

more likely than those who viewed the awe-built video to sign the climate change petition. This 

result both confirms and challenges past research. Consistent with past work (Piff et al., 2015), 

the awe-nature rather than awe-built condition resulted in far more signatures following the 

experimental session. Moreover, in assessing the means (though non-significant), participants on 

average pledged more money towards a climate project fee in the awe-nature condition.22 

Overall, participants were more likely to sign the climate petition after viewing the nature videos 

                                                 
22Although some past work has found that awe increases willingness to donate time (Rudd et al., 2012), others have 

found no effects of awe on donating money to pro-social causes (Joye & Bolderdijk, 2014). 
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rather than the built (awe) video; a result that persisted even when comparing the awe-nature 

video to the awe-built video. This first analysis suggests two key findings – (1) that the nature 

factor rather than the experience of awe caused these effects and (2) on a practical note, that 

managers of nature areas may need to focus less on climate change messaging and more on 

simply getting new and old visitors out in nature. By investigating distinct emotional pathways, 

this work extends past work relating nature exposure to cooperative environmental behavior 

(Zelenski et al., 2015). These results also suggest that behavior may be more accurately 

measured when presented in its natural context.  

However, the lack of significant results for environmental behavior intention brings up 

several questions. Although on a daily basis, many people are exposed to ambient nature (trees 

on campus), environmental engagement remains a challenge. Zelenski et al. propose that has to 

be more connected (or related) to nature in order for exposure to nature to have lasting 

behavioral impacts (2015).   

An alternative analysis was conducted to explore why many of the self-reported and a 

few of the in-situ measures of environmental behavior were non-significant. Specifically, this 

analysis explored whether, regardless of assigned condition, it was the awe felt by participants in 

any of the video conditions that led to behavioral differences, rather than awe versus a sense of 

calm, or exposure to nature versus the built environment. This analysis presents a different 

picture. Previously non-significant measures of environmental behavior intention as well as the 

in-situ measure for money donated were significantly higher for participants who reported high 

rather than low feelings of awe. One explanation might be that the induced awe was more 

impactful for certain types of people – specifically, people who are more prone to awe in general, 

as measured by awe disposition (Shiota et al., 2007). Or, it could be that people who reported 
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more environmental behavior may be more connected to nature than others, as suggested by past 

work (Zelenski et al., 2016).  

Future research should consider comparing how participants respond in two time periods 

to behavioral prompts – both of which are ‘in-situ’ measures for methodological consistency. 

The first behavioral prompt should be immediately following the awe–inspiring and/or nature 

video, and the second, after a brief passage of time (such as the few minutes that lapsed before 

participants encountered the ‘climate activist’). This would be particularly helpful for the park 

service since many rangers feel that visitors must first feel attached to the park before they can 

be engaged on the issues such as climate change. Building on study 1, future work should also 

consider comparing different dimensions of connectivity (e.g. connectivity to others versus 

nature) as mediators of the effects of awe in nature on pro-social or pro-environmental behavior. 

Limitations and future research   

Several limitations exist in study 2. First, the two analytical approaches revealed different 

findings. In the first analysis, for one in-situ behavior – signing the climate change petition – 

nature rather than awe exerted the stronger influence. In the second analysis, several self-

reported and one in-situ behavior measure that were previously non-significant, were higher for 

participants reporting high versus awe scores. These results suggest that although the 

manipulations did induce the target emotion, they may not have been different or strong enough 

to be statistically effective.  

This may have been due to the unintended inducement of negative emotion in the awe-

nature video, and boredom in the calm-grass video. This could have been avoided by presenting 

a less scary but still awe-inspiring nature video, and a less boring nature-control video. 

Moreover, although past research supports the idea that particular features of stimuli inductions 
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(i.e. music and camera perspective) make the targeted emotion even stronger (Jolij & Maaike, 

2011), these features were not pilot tested in this study. Future studies should better control these 

factors in order to specify what features triggered what emotional or behavioral outcome. 

Two other issues - the use of videos as stimuli rather than stimuli in its natural context, 

and the use of undergraduate subjects - limit the generalizability, ecological and external validity 

of the research (Heinrich, Heine & Norenzeyan, 2010). Future work with real life stimuli, or 

stimuli that is more representative of what occurs in other settings, is needed to replicate these 

findings. To enhance generalizability, future work should also assess different awe stimuli as 

well as different behavioral outcomes. One promising avenue is the use of virtual reality 

experiences which provide both high internal validity and allow for the experiential richness 

(visual and auditory) that might be lacking from video inductions of awe. Future research could 

assess the boundary conditions by contrasting the impact of inducing awe through videos (i.e. 

this study), to inductions of awe in its natural context, to the promise of immersive virtual reality 

inductions of awe.    

Also, unlike study 1, open-mindedness did not vary by condition, and although pre-

survey openness to change values were moderately positively correlated with self-reported 

environmental behavior, it did not play a moderating role. While this study measured ‘state’ 

openness post-stimuli, the data suggest that it would be more effective to measure trait or value 

measures of openness pre-post, as was done in study 1.  

Moreover, since participants already reported feeling highly concerned about climate 

change in the pre-survey, future work should consider presenting a message alongside the awe 

condition that may require more cognitive accommodation. This might make more clear the 

effects of awe or nature on openness, and in particular allow for the exploration of what aspect of 
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awe may be at play – perceived vastness and/or cognitive accommodation. Since the latter is a 

‘need’ for accommodation, actual accommodation is not guaranteed by awe-experiences, and 

indeed may not be met for weaker awe experiences. A promising avenue of future research 

would be to explore whether both of these aspects, or only one, is required to see shifts in 

behavior.  

Another approach to enhancing the effectiveness of a similar study design could draw 

upon affective-cognitive consistency theory and persuasive communications, which suggest that 

in order to change behavior, an individual’s feelings about a subject (attitude) and knowledge 

(cognitive message) need to be consistent (Rosenberg, 1956). Applied to the variables in this 

study, the critique would be that the positive emotions induced by the video did not match the 

slightly negative message provided - that climate change is affecting our treasured natural 

resources, like national parks. Applied to the work of this dissertation, a future study could assess 

whether inducing a positive emotion through nature exposure and then presenting a positive 

message about why nature is important for climate change mitigation would trigger greater 

concern for climate change and environmental behavior.   
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CHAPTER 4 - GENERAL DISCUSSION 

This dissertation had two goals –first, to explore the influence of transcendent nature 

experiences and awe in a value-based model of environmental behavior. Then, secondarily, if 

these relationships exist, to explore the comparative roles of awe and nature on different forms of 

environmental engagement, specifically climate change message reception and behavioral 

responses. The results of study 1 indicated that transcendent nature experiences played a 

significant role in a value-based model of environmental behavior and that awe, a prominent 

component of these experiences, also influenced environmental behavior. Study 2 compared the 

roles of awe and nature and found conflicting results – some of which suggest that the experience 

of viewing nature, rather than the feeling of awe, led to greater environmental behavior, and 

some which suggest that high feelings of awe, regardless of condition, is what led to greater 

environmental behavior.  

These results pose a variety of promising questions for future research, including whether 

it matters if it is the feeling of awe or the nature itself that influences different behavioral 

outcomes. The findings also have implications for education and nature protection policy efforts.  

Nature, Awe and Behavior  

Although study 1 found that awe was positively related to environmental behavior, the 

results of study 2 suggests a mixed picture on the question of whether it is the nature or the awe 

that exerts the greater influence. In the context of past research on awe, nature exposure and 

behavior, the findings from this study raise theoretical questions that could have significant 

practical applications. Specifically, the question of whether nature and awe exert similar or 

different influences on pro-social and pro-environmental behavior. Past work on awe has focused 

predominantly on pro-social behavioral outcomes (Joye & Bolderdijk 2014; Piff et al., 2015; 
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Rudd et al., 2012) and some scholars argue that pro-environmental behavior is a form of pro-

social behavior (Nolan & Schultz, 2013). Table 9 summarizes existing work, including this 

dissertation, regarding the influence of nature and awe on pro-social and environmental behavior.  

Table 9: The influence of nature vs. awe on pro-social and pro-environmental behavior  

 Pro-social behavior Pro-environmental behavior 

Nature  Yes, especially in beautiful naturea 
 -Yes, more so than positive moodb 

 -Yes, and more so than awec 

Awe Yes and more so than natured o Not as much as naturec 

aWeinstein et al., 2009; Zhang et al., 2015; bZelenski et al., 2015; c current study 2, first analysis; 
dJoye & Bolderdijk 2014; Piff et al., 2014 

 

If we conceptualize pro-environmental behavior as a form of pro-social behavior, prior 

research and the present study suggest that the evidence is mixed as to whether it is the feeling of 

awe (Joye & Bolderdijk 2014; Piff et al., 2015), or the nature itself that influences behavior 

(Zelenski et al., 2015). Yet, if we view these behaviors as distinct, existing work – though not 

directly comparable23 - would suggest that for pro-social behavior, it is more the awe than nature 

exposure that affects behavior (Piff et al., 2015), and that the opposite is true for pro- 

environmental behavior (current study; Zelenski et al., 2015). To untangle these questions, future 

research should explicitly contrast pro-social and pro-environmental predictor and outcome 

variables. One approach would be to compare whether nature or awe differentially impacts these 

two behavior types through biospheric versus altruistic values, or through an increased sense of 

connectivity to nature versus people, where the former construct in both comparisons would be 

expected to explain pro-environmental rather than pro-social behavior. It may be that 

                                                 
23 This work has measured pro-social behavior in terms of willingness  to donate time or money to others (Joye & 

Bolderdijk 2014; Rudd et al., 2012), help a stranger pick up something they dropped (Piff et al., 2015), or as a 

cooperative behavior, which Zelenski et al. (2015) argue includes ‘sustainable’ behavior as measured  by how much 

a participant ‘harvests or saves’ when fishing in a simulated commons dilemma game.  
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conceptually, it is reasonable to define pro-environmental behavior as a form of pro-social 

behavior, but in practice, different emotions and/or settings lead to one or the other behavioral 

outcome. 

The question of whether it is the awe or the nature that leads to positive behavioral 

change may seem like a minor theoretical point – for instance, even if nature has a stronger 

influence than awe on behavior, nature that happens to inspire awe still has a positive impact. 

However, by precisely comparing the different antecedents of specific behaviors, a more 

nuanced perspective emerges, particularly when considering applications for educational 

programing and nature protection policies. 

In sum, this dissertation argues that practitioners interested in influencing environmental 

values and behaviors are due to gain more from research on settings and experiences, such as 

nature and awe. Prominent environmental behavior change models focus heavily on framing 

messages that appeal to different groups of people – categorized sometimes by their values or 

climate change beliefs (Leiserowitz, Maibach, Roser-Renouf & Smith, 2011; Stern, 2000). While 

this work is important and promising, research should explore whether a quicker route to 

behavior change may be through exposure to certain settings (nature) and emotions (awe), 

particularly given their relative accessibility (i.e. in virtual form through online videos).  

Applications   

Many formal and informal education programs and practices – such as the National Park 

Service education campaigns and environmental studies curricula – are conducted with the 

normative goal of inspiring pro-social and/or pro-environmental behaviors in their students or 

visitors, sometimes with the assumption that awe-experiences or nature lead to these behaviors 

(Orr, 2005; Tuxill et al., 2009). These programs would likely be more effective if research 
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determined whether eliciting awe or exposure to nature (or both) is the effective pathway for 

promoting one or the other behavioral outcome.  

Nature accessibility and application. A second major finding that has significant 

practical implications is that both calming (every day) and awe-inspiring nature led to 

environmental behavior. This results challenges the traditional idea that exposure to spectacular 

or wild nature scenes play a unique role in promoting environmentalism (Nelson & Callicott, 

2008). These results are also consistent with recent trends away from policies that protect 

singular and unconnected nature sites, towards protecting a matrix of nature-areas (i.e. a national 

park connected to private farm connected to a city park, and so on). Protecting a matrix of nature 

areas not only protects biodiversity but also increases the amount of carbon sequestration 

greenery can provide (Gonzalez, 2011; Perfecto, Vandermeer & Wright, 2009).  

Awe and nature accessibility. This study, as well as recent work, have found that awe 

can be elicited by variety of stimuli including videos of vast natural and built settings, as well as 

dinosaur replicas and even droplets of colored water colliding with milk (Piff et al., 2015; Shiota 

et al., 2007). This not only challenges the notion that awe-inspiring nature experiences are 

limited to the privileged few who can visit faraway parks (Sister, Wolch & Wilson, 2010), but 

also provides educators interested in promoting particular behaviors with a range of stimuli for 

doing so. Finally, because awe is a non-politicized emotion that can increase a sense of 

spirituality (Van Cappellen, 2013), future research should investigate whether eliciting awe can 

unify different communities around a particular behavioral goal, in particular religious and non-

religious groups.  

Compared to other strategies. In addition to well-known regulatory solutions to the 

climate crisis and increasingly-popular private sector strategies (WBCDS, 2012), this dissertation 
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speaks to the promise of meso (nature protection policy) and micro level solutions (behavior 

change programs). Studies of successful behavior change models are valuable because they 

demonstrate public support or acceptance of proposed policies to government officials (Steg, 

Dreijerink and Abrahamse, 2006). Indeed, studies that specifically investigate policy support as 

an environmental behavior, such as the current investigation (via a petition at the campus level) 

serve this important purpose. 

Whereas the findings of this dissertation suggest that certain strategies may be more 

powerful than others in promoting pro-environmental behavior, more empirical work is needed 

to compare the strength of different behavior change strategies (Steg & Vlek, 2009). Although 

recent meta-analyses compare strategies within a specific behavioral domain (i.e. energy 

feedback, see Karlin, Zinger & Ford, 2015), future work could also assess whether different 

approaches have unique or additive effects. For instance, it may be that providing intermittent 

nature experiences (i.e. through immersive virtual reality experiences) to building occupants 

receiving energy use feedback could help maintain behavioral shifts over extended periods 

(Berkout et al., 2000). Future work should engage in this type of analysis in order to provide 

policymakers with evidence that allows them to rank which behavioral approaches are most 

effective in fostering pro-environmental behavior. 

Conclusion 

This dissertation took a first step in testing the empirical links between simulated nature 

experiences, the transcendent emotion awe, and positive environmental engagement. The 

findings offer initial evidence that transcendent nature experiences play a significant role in 

models of environmental behavior and suggest that future research should better explore the 

relative roles of awe and nature on environmental behavior. Most compelling for educators and 
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policymakers alike is the possibility that both awe-inspiring and calming nature can elicit pro-

environmental behavior, regardless of communication strategies. To validate these findings, 

future studies incorporating more representative populations and real-life stimuli are needed. 

Compelling avenues for future research include comparing the roles of awe and nature on 

different behavioral outcomes, and evaluating whether the use of nature exposure as a behavior 

change strategy is more effective than, or might enhance, alternative behavioral interventions. 
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APPENDIX A – STUDY 1  

 

 

Method 

 

Table of Variables 

CONSTRUCT & SUBCONSTRUCTS SCALE 
MYSTICISM GENERAL  
(Caird, 1988; Reinert & Stifler, 1993)  

Awe (1 item)  sense of awe 

Ego quality (5 items) something greater than myself seems to absorb me 

 
everything seemed to disappear from my mind until I was 
conscious only of a void 

 feel myself to be absorbed as one with all things 

 
my own self seemed to merge into something greater  
 

  
Unifying quality (2 items) a realization of the oneness of myself with all things 

 everything in the world to be part of the same whole 

 

  

Divine quality (4 items)  a sense of the holy 
 did not feel a sense of the divine 

 this is a sacred experience 

  
Noetic quality (2 items) new view of reality is being revealed to me  

 ultimate reality is revealed to me 
  

Timelessness & Spacelessness  
(4 items) no sense of time and space 

 that I have no sense of time and space 
 I do not feel that time and space are nonexistent 

 during this experience, space and distance meant nothing to me   

  
Positive affect (4 items) profound joy 

 that everything is perfect  
 a sense of wonder 

 never experienced a perfectly peaceful state 
  

Inner subjective quality (3 items)  all things seem to be conscious and alive 
 that nothing is ever really dead 

 did not feel all things were alive 
  

Ineffability (3 items)  unable to express the way I feel in words   
 unable to express this experience adequately through language.   

 could not express this experience in words   
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SPIRITUAL TRANSCENDENCE 

(Piedmont, 1999)  

Prayer fulfillment (7 items)   a 'peak' experience  

 took me away from the distracting details of my life 

 
lost track of where I was and the passage of time (timelessness 
replacement)  

 

deep fulfillment and bliss through this experience  

 a higher spiritual plane of consciousness 

 
to step outside of my ambitions, failures, pain and joy to 
experience a larger sense of fulfillment 

 oblivious to the events of this world 
Universality (5 items) on a higher level all of us share a common bond 

 all life is interconnected 

 

a higher plane of consciousness or spirituality that binds all 
people 

 felt an emotional bond with all of humanity 

 there is a larger meaning to life 

 order to the universe that transcends human thinking 

Connectivity (3 items) it is important for me to give something back to my community 

 

I am a link in the chain of my family’s heritage, a bridge 
between past and future 

 I am concerned about those who will come after me in life  

DIMINUTIVE  
(Williams & Harvey, 2001)  

Overwhelmed I felt overwhelmed by the physical place  

Fascination 
I was fascinated by the place I was in and what is happening in 
it 

Variety & Change the physical place I was in was full of variety and change 

 

Table 2: Transcendence Characteristics 

QUESTION SCALE  

Intensity. How intense did this experience feel to 
you? 

1 = Not intense at all, 5 = Very intense 

Age. How old were you when you had this 
experience? 

Text box  

Where? Where were you during this experience? 
Describe the physical location. 

Text box 

Where2? Please go to google maps and locate the 
specific location. Paste the location link in the box 
below. 

Text box 

Where3? If you know it, please enter the postcode of 
where the experience occurred. 

Text box 

Memory. How strong is the memory of this 
experience to you? 

1 = Not strong at all, 5 = Very strong 

Length. How long did the experience last? Text box 

Alone? Were you alone or with others during this Alone 
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experience? With others 
Who? If you were with others, how many were you 
with and how were they each related to 
you? More than one answer is permitted for this 
question. 

Family member, Close friend, Distant friend New 
acquaintance, Mentor-Teacher-Guide, or Stranger 
Options of 1 – 5+ people  

Others age. If you were with others, what were their 
age(s)? 

Text box 

Others gender. If you were with others, what were 
their gender(s)? 

Text box 

Frequency. How many times have you had an 
experience like this? 

Text box 

Aftermath. How did you feel after the experience 
ended? 

Text box 

Impact. Did this experience inspire any changes in 
you? If so, please describe these here: 

Text box 

Associations. Please indicate below whether you 
agree or disagree that a transcendent experience 
could occur from the following 

1 = Strongly disagree, 5 = Strongly agree 

 

Table 3: Outcome Variables 

QUESTION SCALE  
Values. Please indicate below whether the following 
statements are true to an experience you have had. (Dietz, 
Stern & Guagnano, 1998) 

-1 = Opposed to my principle, 7= 
Supremely important 

Altruistic values  
Enhancement Values  

Biospheric Values  

Traditional Values  
Openness to Change Values  

Environmental Behavior. Please indicate below how likely 
you be to do the following in this moment. (Kaiser, Woelfing 
& Fuhrer 1999) 

1 = Not at all likely, 5 = Very likely 

Environmental behavior  

Curtailment behavior  
Transit behavior  

Social Behavior. Please indicate below how likely you be to 
do the following in this moment. (Rushton, Chrisjohn & 
Fekken, 1981) 

1= Strongly disagree, 5 = Strongly 
agree 

Personal – familiar  
Stranger  

New Environmental Paradigm. Environmental Concern. 
Please indicate below whether you agree or disagree with 
the following statements. (Dunlap, Van Liere, Mertig, & 
Jones, 2000) 

1= Strongly disagree, 5 = Strongly 
agree 

 

Demographics*  

QUESTION SCALE  

Gender Male, Female, Other 



 

 
64 

What is your age? Text box 

Where did you grow up? Please provide the 
city, state and zip and/or postal code. 

Text box 

As a child, how much time did you spend in 
nature? 

1 = Almost never, 7 = Very often  

Please indicate below how religious you 
consider yourself to be. 

1 = Not at all religious, 5 = Very religious 

If so, what religion to you belong to or associate 
with? 

Text box 

Please indicate below how spiritual you 
consider yourself to be. 

1 = Not at all spiritual, 5 = Very spiritual 

What is your annual income (or your parents, if 
you are dependent upon them)? 

Text box 

What is the highest degree you have received? Text box 

What political party do you belong to?  
 

+Democrat, Republican, Green, Independent, 
Libertarian, Other 

What is your race? Please check all the apply: +  

What is your ethnicity+  

 

Analysis 

 

Table 3.5a: Regression with transcendence on behavior N = 402 (unstandardized betas)  

                           Environmental Behavior  Curtailment Behavior  

  Step 1 Step 2  Step 1    Step 2 

 b  b   t  Se  b  b  T se 

Biospheric  0.22** 0.22** 5.97 0.04  0.18** 0.18** 4.48 0.04 

Altruistic  0.05 0.03 0.78 0.05  0.05 0.02 0.37 0.05 

Openness  0.07 0.08* 2.09 0.04  0.03 0.05 1.38 0.04 
Envm concern 0.19* 0.18 2.04 0.09  0.26* 0.22* 2.38 0.09 

Transcendent   0.37** 3.34 0.11   0.93** 7.67 0.12 

R2 .16     .19    .10 .22   
R2 change .02**      .12**  

Step 2 Model: F(5, 396) = 18, p < .001   F(5, 396) = 22.17 p < .001 

**p < .001 
*p < .05 

 
Table 3.5b: Regression with nature transcendence on behavior N = 142 (unstandardized betas)  

                         Environmental Behavior   Curtailment Behavior  

  Step 1 Step 2   Step 1    Step 2 
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 b  b   t  se   b  b  t Se 

Biospheric  0.17* 0.17* 3.01 0.06   0.20* 0.18* 2.76 0.07 
Openness  0.04 0.05 0.73 0.07   0.01 0.04 0.57 0.08 
Altruistic  0.12 0.09 1.22 0.07   0.16 0.08 0.89 0.09 

Envm concern 0.48* 0.41* 2.98 0.14   0.49* 0.29+ 1.80 0.16 

Nature   0.37** 3.04 0.12    0.98** 6.84 0.14 

R2 .26    .31     .19  .40   

R2 change .05*       .21**  

F(5,131) = 11.51 p < .001         F(5,131) = 17.72 p < .001 

**p < .001, *p < .05, + indicates marginal significance 

 

Table 4: Experience quality M(SD) across groups  

  Transcendence Nature Transcendence 

 

M SD M SD 

Awe 3.03 1.00 3.29 .86 

Positive Affect 2.70 .83 2.93 .85 

Noetic  2.70 .85 2.81 .79 
Spiritual Transcendence 

(composite)  2.66 .61 2.75 .58 

Ego  2.54 .73 2.70 .70 

Ineffability 2.74 .86 2.71 .93 

Unifying  2.48 .82 2.69 .82 

Timelessness, Space 2.51 .70 2.64 .78 

Mysticism (composite) 2.53 .48 2.63 .49 

Divine  2.61 .91 2.62 .88 

Connectedness 2.43 .69 2.38 .65 
-     A. present-  

community  2.50 1.00 2.41 .94 

-     B. link past to future  2.43 1.07 2.42 1.09 

-     C. future generations 2.20 1.04 1.99 .96 
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APPENDIX B – STUDY 2 

Methods 

Table of Psychological Measures 

Construct Reference 
Pre, 
Post Response options 

Dependent variables 

   Climate change 

concern 

Leiserowitz et al., 2011; Kay 

et al., 2009  

Pre-

Post 

1 = not at all worried, 5 = 

very worried 

Behavior belief  Leiserowitz et al., 2011; 

Pre-

Post 

1 = much less, 5 = much 

more 
Environmental 
behavior intention adapted Kaiser et al., 1999 Post 

1 = very unlikely, 7 = very 
likely 

Emotion induction 

   

Emotion states Rudd, Vohs & Aaker, 2012 
Pre-post 
stimuli 

1 = did not feel at all, 7 = 
felt very strongly 

Awe state Valdesolo & Graham, 2013 Post 

1 = did not feel at all, 7 = 

felt very strongly 

Mediators 
   

Openness state New Post 
1 = did not feel at all, 7 = 
felt very strongly 

Time expansion Rudd et al., 2012 Post 
1 = strongly disagree, 7 = 
strongly agree 

Actively open-minded 

thinking Baron, 1993 Post 

1 = completely disagree, 7 = 

completely agree 

Moderators 
   

Ambiguity tolerance 
Webster & Kruglanski, 1994; 
Valdesolo & Graham, 2013 Pre 

1 = strongly disagree, 7 = 
strongly agree 

Environmental 
religion new Pre 

1 = strongly disagree, 5 = 
strongly agree 

 
Time perspective and 
religious orientation adapted Kull et al., 2011 Pre 

1 = strongly disagree, 7 = 
strongly agree 

Control 

   

Nature-relatedness Nisbet et al., 2008 Pre 

1 = strongly disagree, 7 = 

strongly agree 

Biospheric, openness 
to change values Stern, 2000 Pre 

1 = opposed to my 

principles, 7 = supremely 
important 

Awe disposition Shiota et al., 2007 Pre 

1=  strongly disagree, 5 = 

strongly agree 

Religiousness Van Coppellen et al, 2013 Pre 

1 = not at all religious, 5 = 

very religious 

Spirituality Rowatt & Brannon, 2013 Pre 
1 = not at all spiritual, 5 = 
very spiritual 

Religiosity Hill & Hood, 1999 Pre 
1=  strongly disagree, 5 = 
strongly agree 
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Analysis 

Table of Pilot Study Stimuli Awe Means (scale 1 - 7) (N = 124) 

Video M 

Nature 
 BBC Plant Earth 5.38 

Grand Canyon 4.34 

Glacier 4.54 

Space 
 Expanding Universe  

(from earth to space) 4.80 

Watching Earth from Space 4.20 

Built 

 La Sagrada Familia Outdoors 4.79 

La Sagrada Familia Indoors 4.42 

Eiffel Tower (from ground) 3.99 

Panoramic Eifel Tower (on top) 4.59 

Control 
 How to Make a Fire 2.35 

Blades of Grass 2.65 

 
Correlation Matrix of psychological variables on environmental behavior (covariates) 

  Behavior Attitudinal 

  

Curtailm

ent 

Transporta

tion 

Energy 

Efficiency 

Donat

e $ 

Climate 

Concern 

Doing 

more 

Nature-relatedness .34** .19** .18* .18** .16** .25** 

Awe disposition .25** .23** .16* - - - 

Openness values .20** .21** .16* - - - 

Biospheric values .30** .30** .25** .22** .21** .27** 

Mindfulness  .17** - .21** - - - 

Behavioral efficacy .29** .15* .18* - .23** .30** 

Ambiguity tolerance - - - - .14* - 

Pre-climate concern .28** .20** .20** - .30** .48** 

Pre- doing more .23** .17** - - .14* .57** 

God-earth    .18* - .17* - - .25** 

Religiosity - - .15* - - - 

Spirituality .17** - .18** *.15 - - 

Gender .19** .20** - - .18* - 
Political Orientation 

(liberal) - .12* - - .15* .27** 

*p<.05, **p<.01 
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APPENDIX C – SURVEYS 

Study 1- Post Survey  

 

Transcendent Experience Survey 
 
1. Please describe an experience you have had which you consider to be 'transcendent.'  

 
2. Please indicate below whether the following statements are true to an experience you 
have had.  

  
Experience qualities 

The experience left me with a feeling of wonder.     
I felt very lucky to have this experience  it is not something everyone experiences.  
I felt myself to be absorbed as one with all things.     

I felt that all was perfection at the time.     
The experience left me with a feeling of awe.     

I felt profound joy.     
I have never experienced a perfectly peaceful state.     
This experience was a 'peak' experience.     

I felt that it was important for me to give something back to my community.   
I realized that there is a higher plane of consciousness or spirituality that binds all people.  
   

I felt concerned about those who will come after me in life.     
I felt that everything in the world was part of the same whole.     

I was unable to express this experience adequately through language.    
This was not an experience which seemed holy to me.     
I was able to step outside of my ambitious, failures, pain and joy to experience a larger sense of 

fulfillment.     
I felt my own self seemed to merge into something greater.     

During this experience, time meant nothing to me; it feels like a piece of eternity.  
I felt an emotional bond with all of humanity.     
This was not an experience which seemed divine to me.     

I felt very aware of the feelings in my body and mind.     
I experienced  this is a question to test your attention.     
This experience led me to feel oblivious to the events of this world.     

I felt that there is an order to the universe that transcends human thinking.   
It felt like I'm part of the whole universe.     

Although there is good and bad in people, I felt that humanity as a whole is basically good. 
    
I felt that this experience was sacred.     

I was fascinated by the place I was in and what is happening in it.    
I experienced new view of reality is being revealed to me.     

I felt like something greater than myself seemed to absorb me.     
This experience seemed holy to me.     
I felt overwhelmed by the physical place.     
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I felt that all of life is interconnected.    
 I felt a realization of the oneness of myself with all things.      

Everything seemed to disappear from my mind until I was conscious only of a void. 
I had no sense of time or space.      

This experience took me away from the distracting details of my life.   
I felt that the place I was in gave me a new understanding of life.   
I did not feel as if all things are alive.     

I felt that nothing is every really dead.      
During this experience, space and distance meant nothing to me.  
I was unable of expressing the way I feel in words.      

I experienced a new or higher way of looking at the world.     
 I lost track of where I was and the passage of time.     

I felt that ultimate reality was revealed to me.     
I felt that there is a larger meaning to life.     
I have never had an experience in which time and space were nonexistent. 

The physical place I was in was full of variety and change.      
I realized the oneness of myself with all things.     

I have never had an experience where I felt absorbed as one with all things. 
I felt that I am a link in the chain of my family, heritage, a bridge between past and future.  
I experienced a higher spiritual plane of consciousness.     

I could not express this experience in words.     
I am not paying attention and will hit agree.     
All things seem to be conscious and alive.      

I experienced deep fulfillment and bliss through this experience.   
I felt that on a higher level all of us share a common bond.     

 
4. When answering the above questions, did you recall/use the same experience you described in 
the first question, or, a different experience/set of experiences? 

The same experience 
Different experience(s) 

 
Values 

5. Please rate how important each of the following are as guiding values in your life: 

Self-discipline, self-restraint, resistance to temptation 
Family, security, safety for loved ones        
Curious, interested in everything, exploring 

An exciting life, stimulating experiences  
Respecting the earth, harmony with other species 

 Influential, having an impact on people and events 
Social justice correction injustice, care for the weak 
Wealth, material possessions, money        

Unity with nature, fitting into nature        
Honoring parents and elders, showing respect 

Curious, interested in everything, exploring 
An exciting life, stimulating experiences  
A varied life, filled with challenge, novelty and change 
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Authority, the right to lead or command 
Protecting the environment, preserving nature 

 
6. Please indicate below how likely you be to do the following in this moment  

Pro-environmental intentions 

Transit 

Carpool to school. (deleted to improve reliability) 

Take public transportation to an entertainment activity (e.g. movies) 
Bike or walk to entertainment activities. 
Bike or walk to school. 

 
Curtailment  

Unplug an electronic appliance that is not in use. 
Turn the heat down in my house.      
Turn off the lights in rooms that is not being used. 

 
Efficiency 

Replace the lightbulbs in my home or work with energy efficient ones. (could keep this one 

in) 

Buy an energy efficient household appliance. 

Try to purchase renewable energy through my utility.  
 
Waste  

Recycle some used paper. 
Buy a reusable bag.      

Recycle a can or bottle in your possession. 
 
Water & Food 

Drink tap water instead of bottled water. 
Buy organic food at the grocery store. 

 Buy and use biodegradable laundry detergent and cleaning products. 
 
Pro-social 

Let a neighbor whom you don't know too well borrow an item of some value to me (dish, towel). 
Delay an elevator or hold the door for a stranger.      
Done volunteer work for a charity. 

Help carry stranger belongings (e.g. books). 
Donated goods or clothes to a charity. 

Help an acquaintance to move households. 
Take public transportation to school. 
Volunteer to look after a neighbors pet or children without being paid. 

Make change for a stranger. 
Give money to a stranger who needs it. 

Pointed out a clerk's error in undercharging me for an item. 
Compost food scraps in a separate bin. 
Donate goods or clothes to charity. 
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Give money to charity. 
Give a stranger a lift in my car. 

Donate blood. 
Allow someone to get ahead of allowed someone to go ahead of me in a copy machine or shop 

line. 
Offer to help a handicap or elderly stranger across the street. 
Give directions to a stranger. 

Donate money to the university student emergency fund (to help students in need).  
Help push a stranger's car out of a bad situation (snow, flat tire).   
Help classmate with homework.      

Offer a seat on the bus or train to a stranger who was standing.    
 

Environmental concern 

8. Please indicate below whether you agree or disagree with the following statements. 
When humans interfere with nature it often produces disastrous consequences. 

Humans are severely abusing the environment.  
Plants and animals have as much right as humans to exist.  

Despite our special abilities humans are still subject to the laws of nature. 
The earth is like a spaceship with very limited room and resources.   
The balance of nature is very delicate and easily upset.  

If things continue on their present course, we will soon experience a major ecological 
catastrophe. 
When humans interfere with nature it often produces disastrous consequences. 

Humans are severely abusing the environment.      
Plants and animals have as much right as humans to exist.     

Despite our special abilities humans are still subject to the laws of nature.  
The earth is like a spaceship with very limited room and resources.   
The balance of nature is very delicate and easily upset.    

If things continue on their present course, we will soon experience a major ecological 
catastrophe. 

  
Characteristics of your experience 

9. How intense did this experience feel to you? 

10. How old were you when you had this experience? 
11. Where were you during this experience? Describe the physical location. 
12. Please go to google maps and locate the specific location. Paste the location link in the 

box below. 
13. If you know it, please enter the post or zip code where the experience occurred. 

14. How strong is the memory of this experience to you? 
15. How long did the experience last? 
16. Were you alone or with others during this experience? 

17. If you were with others, how many were you with and how were they each related to 
you? More than one answer is permitted for this question. 

18. If you were with others, what were their age(s)? 
19. If you were with others, what were their gender(s)? 
20. How many times have you had an experience like this? 
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21. How did you feel after the experience ended? 
22. Did this experience inspire any changes in you? If so, please describe these here: 

23. Please indicate below whether you agree or disagree that a transcendent experience could 
occur from the following: 

Visiting a special religious site.      
Spending time in a historically or culturally significant building (e.g. Taj Mahal, Parliament) 
Visiting a typical place of worship.      

Experiencing a natural disaster (flood, tornado, tsunami).      
Experiencing war (as a soldier or citizen).       
Spending time in managed natural environments (e.g. botanical gardens, city parks).  

Listening to a certain kind of music or song.      
Other  comments welcome 

 
About You 

24. Gender 

25. What is your age? 
 26. Where did you grow up? Please provide the city, state and zip and/or postal code. 

27. As a child, how often did you use to spend time in nature?      
28. Nowadays, how often do you spend time in nature? 
29. How often do you… 

Spend leisure time in nature?        
Take walks in a park or in a forest?        
Go exercising in nature?        

Go hiking?        
 

30. How often do you agree with the following statements: 
Sometimes when I am unhappy I find comfort in nature      
 

31. Please indicate below how religious you consider yourself to be. 
32. If so, what religion to you belong to or associate with? 

33. Please indicate below how spiritual you consider yourself to be. 
34. What is your race? Please check all the apply: 
American Indian 

Alaska Native 
Asian 
Black or African American 

Native Hawaiian or Other Pacific Islander 
White 

Other 
 
35. What is your ethnicity? 

Hispanic 
Nonhispanic 

  
36. What is your annual income (or your parents, if you are dependent upon them)? 
37. What is the highest degree you have received (high school, bachelors, etc.)? 
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38. What political party do you belong to? 
Democrat 

Republican 
Green 

Independent 
Libertarian 
Other 

 
39. What is your email address? 
 

This concludes this survey. If any of the procedures in this study triggered difficult or intense 
emotions, please visit the UCI counseling center (http://www.counseling.uci.edu/). You will 

receive extra credit as soon as possible and at the very latest by the end of November so that it 
may be included in your final quarter grade. 
 

Thank you very much for your participation. Please email ncdavis@uci.edu if you have any 
questions. 

 
Study 2 

 

Pre-online survey 

 
Q3 Do you consider yourself to be more 

 Very liberal 
 Liberal 

 Moderate, middle of the road 
 Conservative 
 Very conservative 

 
Q4 In your day-to-day life, do you feel more oriented towards future or present events in time, or 

both? 
 Present  1 
 2 

 3 
 Both  4 

 5 
 6 
 Future  7 
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Q5 Of the four descriptions below, how closely does each of the following perspectives represent 
you which one represents you the most? Please reflect on this and distinguish between the 

descriptions. 
______ I think about the future of the earth a lot. 

______ I think about the state of the earth today a lot. 
______ I think about my future death a lot. 
______ I think about God and heaven/the afterlife. 

______ I think about how my present actions on earth affect my place in the universe. 
______ I think about how my present actions on earth affect my chances of going to 

heaven/reaching a positive afterlife. 
 
Q6 Do you identify with a particular religion? 

 Yes 
 No 

 
Answer If Do you identify with a particular religion? Yes Is Selected 
Q7 To what extent do you feel that you’re higher being, God, or religion... 

 1 2 3 4 5 

Values protection for the earth           

Expects you to behave 
environmentally towards earth 

          

Encourages a pro-environmental 
attitude 

          

Actively discusses 
environmental issues 

          

 

 
Q8 Please indicate below the extent to which you agree or disagree with the following statements 

 
Strongly 
disagree 

Disagree 
Neither Agree nor 

Disagree 
Agree 

Strongly 
Agree 

Religion is important to me.           

Without God the world 
would be meaningless. 

          

The great religions of the 
world give a message that is 

useful for everyday life. 
          

God is important to me.           

God does not exist.           

I feel a spiritual obligation 
to behave in a certain way 

while on earth. 
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Q9 Please rate the extent to which you agree or disagree with the following statements. 

 
Strongly 
disagree 

Disagree 
Neither Agree 
nor Disagree 

Agree 
Strongly 
Agree 

My ideal vacation spot would 
be a remote, wilderness area. 

          

I always think about how my 
actions affect the environment. 

          

My connection to nature and 
the environment is a part of my 

spirituality. 
          

I take notice of wildlife 
wherever I am. 

          

I feel very connected to all 
living things and the earth. 

          

 

 
Q10 Awe is a response to things perceived as vast and overwhelming that alters the way you 

understand the world. Indicate whether you agree or disagree with the following statements 
regarding awe.  

 
Strongly 
Disagree 

Disagree 
Neither Agree nor 

Disagree 
Agree 

Strongly 
Agree 

I often feel awe.           

I see beauty all around me.           

I feel wonder almost every 
day. 

          

I often look for patterns in 
the objects around me. 

          

I have many opportunities 
to see the beauty of nature. 

          

I seek out experience that 
challenges my 

understanding of the world. 
          

 

 



 

 
76 

Q11 Please indicate to the degree to which the following are a priority in your life: 

 
Strongly 
Disagree 

Disagree 
Neither Agree nor 

Disagree 
Agree 

Strongly 
Agree 

Curiosity, interest in 
everything, exploration 

          

An exciting life, 
stimulating experiences 

          

A varied life, filled with 
challenge, novelty and 

change 
          

Respecting the earth, 
harmony with other 

species 
          

Protecting the 
environment, preserving 

nature 
          

Unity with nature, 
fitting into nature 

          

 
Q12 Please use the last 7 days as the time-frame to consider each item. Answer as honestly and 
spontaneously as possible. 

 Rarely Occasionally Fairly Often 
Almost 

Always 

When I'm walking, I deliberately 
notice the sensations of my body 

moving. 
          

When I take a shower or a bath, I 
stay alert to the sensations of water 

on my body. 
          

I notice how foods and drinks affect 
my thoughts, bodily sensations, and 

emotions. 
          

I pay attention to sensations, such as 
the wind in my hair or sun on my 

face. 
          

I pay attention to sounds, such as 
clocks ticking, birds chirping, or cars 

passing. 
          

I notice the smells and aromas of 
things. 

          

I notice visual elements in art or 
nature, such as colors, shapes, 

textures, or patterns of light and 
shadow. 
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Q13 How worried are you about climate change? 

 Very worried 
 Somewhat worried 

 Not very worried 
 Not at all worried 
 

Q14 Indicate the extent to which you agree or disagree with the following. The actions that I take 
can have a significant impact on reducing climate change. 

 Strongly Agree 
 Agree 
 Neither Agree nor Disagree 

 Disagree 
 Strongly Disagree 

 
Q15 Do you think people should be doing more or less to address climate change? 
 Much More 

 More 
 Currently doing the right amount 

 Less 
 Much Less 
 

Q16 Please indicate the extent to which you agree or disagree with the following statements. 

 1 2 3 4 5 6 7 

I don't like situations that are 
uncertain. 

              

I feel uncomfortable when I don't 
understand the reason why an event 

occurred in my life. 
              

When I am confused about an 
important issue, I feel very upset. 

              

In most social conflicts, I can easily 
see which side is right and which is 

wrong. 
              

I like to know what people are 
thinking all the time. 

              

I dislike it when a person's statement 
could mean many different things. 

              

It's annoying to listen to someone who 
cannot seem to make up his or her 

mind. 
              

I feel uncomfortable when someone's 
meaning or intention is unclear to me. 
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Q17 ABOUT YOU.11. What is the highest degree you have earned? 
 

Q18 What is your gender? 
 Male 

 Female 
 Other ____________________ 
 

Q19 What is your age (in number format, not text)? 
 

Q20 How would you describe your racial or ethnic group? Check all that apply. 
 White, Caucasian 
 Black, African American 

 Native American 
 Eskimo, Aleut 

 Asian or Pacific Islander 
 Hispanic, Latino 
 Biracial/Multiracial 

 Other 
 

Answer If 32. How would you describe your racial or ethnic group? Other Is Selected 
Q21 Please specify what you meant in the last response by "Other" for racial/ethnic group below: 
 

Q22 Are you Hispanic? 
 Yes 

 No 
 
Q23 Did you grow up in the United States? 

 Yes 
 No 

 
Answer If 16. Did you grow up in the United States? Yes Is Selected 
Q24 From what age were you raised in the United States? 

 
Q25 Where did your parents grow up? 

 
Q26 What political party do you belong to? 
 Democrat 

 Republican 
 Green 

 Independent 
 Libertarian 
 Other 

 
Q27 What is your annual income (or your parents, if you are dependent upon them)? 
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Q28 What is your major (please write it out, no abbreviations)? 
 

Q29 Please indicate if you have ever been diagnosed with or currently have any of the following: 
A psychological disorder for which you are being treated (medication or therapy) (e.g., clinical 

depression, anxiety disorder, bipolar disorder)? 
 Yes 
 No 

 
Q30 What religion are you? Check all that apply. 

 Protestant Christian 
 Catholic 
 Islam 

 Hindu 
 Jehovah Witness 

 Buddhist 
 Christian 
 Janis 

 Jewish 
 Seven Day Adventist 

 Bahia 
 Latter Day Saints 
 Sikh 

 Agnostic 
 Atheist 

 Other (Please specify) ____________________ 
 
Q31 How religious do you consider yourself to be? 

 Not at all religious  1 
 2 

 3 
 4 
 Very religious  5 

 
Q32 How spiritual do you consider yourself to be? 

 Not at all spiritual   1 
 2 
 3 

 4 
 Very spiritual   5 

 
Q33 How did you sign up for this study? 
 Through SONA 

 By emailing the study Gmail account 
 

Q34 If you didn't sign up on SONA, in what class did you hear about this study?  
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Q35 Please provide your UCI email address so that we can debrief you on the nature of the 
study, and, in case you are unable to sign up for Part II on SONA, ensure you are scheduled to 

participate in Part II so that you may get full credit. 
 

Q36 Soon you will be able to sign up for Part II of the study on SONA. Please give the 
researcher 24 hours to make this possible. When you are able to do so, please only choose a 
timeslot for Part II that is at least 6 days after today. You must complete both parts of the study 

to get any SONA credit. 
 

 

In lab survey 

Q3 Please indicate the greatest amount you are feeling each of these emotions right now: 

 1 (1) 2 (2) 3 (3) 4 (4) 5 (5) 6 (6) 7 (7) 

Amusement (1)               

Anger (2)               

Anxiety (3)               

Calm (4)               

Relaxation (5)               

Confusion (6)               

Disgust (7)               

Fear (8)               

Guilt (9)               

Happiness (10)               

Interest (11)               

Joy (12)               

Love (13)               

Pride (14)               

Sadness (15)               

Surprise (16)               

Worry (17)               

Openness (18)               

Boredom (19)               

 
 
Q4 Please click HERE to watch a video on the screen in the front of the room. When the video 

finishes, click the 'back' button to return to the survey. 
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Q73 Timing 
First Click (1) 

Last Click (2) 
#Question Text, TimingPageSubmit# (3) 

#Question Text, TimingClickCount# (4) 
 
Q5 Please click HERE to watch a video on a screen in the front of the room. When the video 

finishes, click the 'back' button to return to the survey. 
 

Q71 Timing 
First Click (1) 
Last Click (2) 

#QuestionText, TimingPageSubmit# (3) 
#QuestionText, TimingClickCount# (4) 

 
Q70 Please click HERE to watch a video on the screen in the front of the room. When the video 
finishes, click the 'back' button to return to the survey. 

 
Q72 Timing 

First Click (1) 
Last Click (2) 
#QuestionText, TimingPageSubmit# (3) 

#QuestionText, TimingClickCount# (4) 
 

Q6 Climate change is damaging our treasured natural resources, especially national parks, like 
Yosemite. 
 

Q7 Please click 'continue' below. 
 

Q8 To what extent did you experience awe while watching this video?  

 1 (1) 2 (2) 3 (3) 4 (4) 5 (5) 6 (6) 7 (7) 

AWE (1)               
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Q9 Using this scale, please indicate the greatest amount you felt each of these emotions while 
watching the video: 

 
1 

(1) 
2 (2) 3 (3) 4 (4) 5 (5) 6 (6) 7 (7) 

Amusement (1)               

Anger (2)               

Anxiety (3)               

Calm (4)               

Relaxation (5)               

Confusion (6)               

Disgust (7)               

Fear (8)               

Guilt (9)               

Happiness (10)               

Interest (11)               

Joy (12)               

Love (13)               

Pride (14)               

Sadness (15)               

Surprise (16)               

Worry (17)               

Openness (18)               

Boredom (19)               

 
 

Q10 Did you feel any other emotion during the film? 
 Yes (1) 

 No (0) 
 
Answer If 3. Did you feel any other emotion during the film? Yes Is Selected 

Q11 If so, what was the emotion? 
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Q65 Please rate your agreement or disagreement with each statement on a 1 to 7 scale, where 1 = 
Completely Disagree, 4 = Neutral, and 7 = Completely Agree. 

 
1 

(1) 
2 (2) 3 (3) 4 (4) 5 (5) 6 (6) 7 (7) 

Abandoning a previous 
belief is a sign of good 

character. (1) 
              

People should always 
take into consideration 

evidence that goes 
against their beliefs. (2) 

              

Beliefs should always 
be revised in response 
to new information or 

evidence. (3) 

              

Changing your mind is 
a sign of weakness. (4) 

              

Intuition is the best 
guide in making 
decisions. (5) 

              

It is important to 
persevere in your 
beliefs even when 

evidence is brought to 
bear against them. (6) 

              

One should disregard 
evidence that conflicts 
with one's established 

beliefs. (7) 

              

 

 
Q17 Do you think people should be doing more or less to address climate change? 

 Much More (5) 
 More (4) 
 Currently doing the right amount (3) 

 Less (2) 
 Much Less (1) 

 
Q67 How worried are you about climate change? 
 Very worried (4) 

 Somewhat worried (3) 
 Not very worried (2) 

 Not at all worried  (1) 
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Q60 Please indicate below whether (yes/no) you have voted in the following elections in the past 
three years:  

 Yes (1) No (0) 

US Presidential Elections (1)     

US Congressional Elections (2)     

California State Elections (3)     

Local City Elections (4)     

Student Government Elections 
(5) 

    

 

Q18 How much do you intend to do the following in your day to day life? 

 
1 

(1) 

2 

(2) 
3 (3) 4 (4) 5 (5) 6 (6) 7 (7) 

Carpool to school. (1)               

Take public transportation to 
my daily activities. (2) 

              

Bike or walk to my daily 
activities. (3) 

              

Unplug an electronic appliance 
that is not in use. (6) 

              

Turn off the lights in rooms that 
are not being used. (7) 

              

Buy an energy efficient 
household appliance (e.g. 

blender, or, TV). (8) 
              

Replace light bulbs at home 
with energy efficient ones. (10) 

              

Use a reusable 
shopping/grocery bag. (11) 

              

Recycle cans and bottles. (13)               

Recycle paper and cardboard. 
(14) 

              

Turn off the water while 
brushing my teeth. (16) 

              

Use less water when 
showering. (19) 

              

Buy drought tolerant plants or 
flowers (20) 

              

Turn my car engine off, or ask 
a friend to, when stopped. (21) 

              

Use a reusable drink container. 
(22) 
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Go to the National Park 
Service's website to learn more  
about climate change in parks. 

(31) 

              

"Like" the National Park 
Service's Climate Change 

Facebook page to learn more 
about climate change in parks. 

(32) 

              

Talk with others about climate 
change and nature areas, like 

our national parks. (33) 
              

 
 

Q13 Indicate the extent to which you agree or disagree that the statements below represent how 
you feel right now:  

 
1 

(1) 
2 (2) 3 (3) 4 (4) 5 (5) 6 (6) 7 (7) 

I have lots of time in which 
I can get things done (1) 

              

Time is slipping away (2)               

Time is expanded (3)               

Time is boundless (4)               

 
 
Q20 Do you consider yourself to be more... 

 Very liberal (5) 
 Liberal (4) 

 Moderate, middle of the road (3) 
 Conservative (2) 
 Very conservative (1) 

 
Q14 How pleasant or unpleasant did you feel during the film? 

 Unpleasant  1 (1) 
 2 (2) 
 3 (3) 

 Neutral  4 (4) 
 5 (5) 

 6 (6) 
 Pleasant  7 (7) 
 

Q22 Did you watch the whole video or just parts? 
 Whole Film (1) 

 Parts (0) 
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Q23 Did you close your eyes or look away during any scenes? 
 Yes (0) 

 No (1) 
 

Q21 Had you seen the video you watched before? 
 Yes (0) 
 No (1) 

 
Q24 Provide your email address below so that we debrief you [tell you what the study is about]l 

in the next few days. Thank you again for your participation and please do not discuss the 
contents of this study with anyone else. 

 

 

 




