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Abstract 

The purpose of these studies was to examine persuasive methods of climate change (CC) 

advocacy among Americans who feel strongly about this issue. Specifically, using the Global 

Warming’s Six Americas (Maibach, et al., 2011) framework, Alarmed and Concerned 

Americans were recruited to examine different appeals encouraging pro-environmental behaviors 

that varied by the number of proposed behaviors (seven versus one) and by the proposed actor of 

these behaviors (the participant themself versus legislators in the U.S. government; Study 1) and 

to establish the perceived efficacy of tools created to help individuals overcome behavioral 

barriers to CC opinion leadership (i.e., “Strategies” for initiating conversations about CC, 

“Counterarguments” to common misinformation and denial claims, and “Posts” that can be 

easily shared across social media sites; Study 2). In Study 1, participants were randomized to 

view one of four messages (Single Quantity–Self Actor, Single–Legislator, Multiple–Self, 

Multiple–Legislator) and completed a battery of attitudinal and behavioral measures related to 

CC. Against expectation, participants who read either of the two messages highlighting Multiple 

behaviors and either of the two messages highlighting Self-initiation were the more likely to 

engage, generally, in future pro-environmental behaviors; furthermore, participants who read the 

Multiple–Self message were more likely to engage in clean electricity practices and products. In 

Study 2, participants read four messages encouraging engagement in CC opinion leadership, with 

three of the messages including additional information to help overcome barriers to initiating 

difficult conversations. They also completed a personality assessment, which helped determine if 

participants’ effectiveness ratings of the messages uniquely corresponded with specific aspects 

of their personality. As projected, Agreeableness was positively related to the effectiveness 

ratings of the Posts message; additionally, Agreeableness was positively related to the 



  

effectiveness ratings of the Strategies message. However, lower Extraversion and higher 

Neuroticism were not uniquely related to effectiveness ratings for either of the three 

interventions as hypothesized. Clarification of these results, limitations of the study's 

methodology, and future research possibilities are also discussed. 
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Chapter 1 - Dissertation Background and Overview 

 Dissertation Summary 

Across two studies, I investigated different ways of encouraging Americans to be more 

engaged and communicative about the issue of climate change. This dissertation document 

provides the relevant background research that informed these studies, before describing the 

methodologies I utilized. To begin, I review the issue of climate change, ranging from its causes 

to its projected effects. Next, I review the research literature illuminating Americans’ views of 

climate change, including a specific theoretical framework of these views (known as the “Global 

Warming’s Six Americas”) and other psychology-based individual differences relevant to these 

views (including personality). Then, I inspect different types of recommended pro-environmental 

behaviors (i.e., “bottom-up” versus “top-down”), before exploring previously explored 

persuasive techniques–like tailoring–used to encourage pro-environmental attitudes and 

behaviors. Study 1 and Study 2 are presented in their totality following this preliminary review, 

including their overview and hypotheses, methodology, results, and discussion. This document 

closes with a general discussion of these studies, which includes a comprehensive overview of 

these studies and empirically supported takeaways to incorporate into future climate change 

advocacy efforts. Please note that study-relevant tables and figures are located at the end of each 

chapter they are introduced, and the studies’ references and appendices can be found at the end 

of the document. 
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“What Happens Next is Up to You:” Encouraging Americans’ engagement in and 

communication about the issue of climate change 

 The Issue of Climate Change 

 Climate Change (CC) is arguably the most serious issue humanity has ever faced. Having 

gained attention in the media across recent decades (Boykoff & Roberts, 2007; Moser, 2010; 

Schäfer & Schlichting, 2014), the ramifications of CC have continued to amplify since the first 

Industrial Revolution in the 18th century (IPCC, 2021). During this time, the proliferation of the 

internal-combustion engine ushered the transition from hand-made to mass-produced products 

and from animal- to coal-powered technologies (National, 2020). As a result, improvements in 

the speed and efficiency of transportation (e.g., automobiles, locomotives, ships, and airplanes) 

and other industries (e.g., energy, textiles, manufacturing, and agriculture) beckoned further 

integration of these new technologies into everyday life. Nevertheless, noteworthy drawbacks 

have also accompanied these changes after having gained increased adoption globally. Namely, 

the release of unnaturally high levels of carbon dioxide (CO2) and other greenhouse gasses 

(GHGs) has triggered an accumulation of negative ecological shifts across the world (IPCC, 

2005; IPCC, 2021), leading to what is known commonly today as “climate change.” 

As most organisms–including humans–continue to experience, the effects of CC are 

multifaceted. The United Nations (UN) Intergovernmental Panel on Climate Change (IPCC), the 

world’s foremost group of climate scientists and experts, has gained valuable insight into the 

tracking, examining, and projecting of CC and its consequences since its commission in 1988 

(e.g., IPCC, 2001; IPCC, 2007; IPCC, 2014; IPCC, 2021; IPCC 2022a; IPCC, 2022b). The most 

recent installment of the IPCC’s Sixth Assessment Report, titled Climate Change 2021: The 

Physical Science Basis, echoes many of the troublesome sentiments of their past reports, such 
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that drastic, interconnected changes in Earth’s ecology will continue to negatively affect all its 

inhabitants (IPCC, 2021). As mentioned, the most notable–and most predictive–of these changes 

include heightened concentrations of CO2 and other GHGs, which consequently trap excess 

energy (i.e., heat) in Earth’s atmosphere and oceans (Crowley & Berner, 2001; Hungate, et al., 

2003; Montzka, et al., 2011). As seen in Figure 1, CO2 concentrations had remained relatively 

steady over the past approximately 800,000 years until around the year 1850 A.D.; then, as 

concentrations began to increase through the Industrial Revolution, so too did Earth’s surface 

temperature, continuing trends of covariation that have endured for millions of years (obtained 

from Arias et al., 2021).  

 

Figure 1. Timeline and Projection of Atmospheric CO2 Concentration and Global Surface 

Temperature Change (obtained from Arias et al., 2021) 

Unfortunately, increases in the Earth’s surface temperature are not the only consequence 

of intensified CO2 concentrations we face. In Figure 2, three maps–in which the hexagons 
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represent inhabited areas of the world–display the degree to which Earth’s inhabitants have 

experienced “hot [temperature] extremes,” “heavy precipitation,” and “agricultural and 

ecological drought” (obtained from Arias et al., 2021). As displayed, in the areas where evidence 

was accessible, these three consequences were experienced by over 95%, 70%, and 29%, of the 

inhabitants, respectively. As expected, these and other effects of CC generate considerable strain 

on the land and those who occupy it (Stenseth, et al., 2002; McCarty, 2001). For example, plant 

life and general vegetation must adapt to growingly harsh oscillations of multiple, important 

factors (e.g., temperature, precipitation, and soil microbiology, among others), threatening their 

ability to propagate adequately and sustainably (Allen, et al., 2011; Fahad et al., 2020; Malhi, et 

al., 2021). These consequences are especially worrisome when considering certain species of 

vegetation, especially those on which many of Earth’s organisms rely. Accordingly, the animals 

inhabiting these regions must also adapt to survive, primarily by altering their hunting or 

foraging habits or relocating to more suitable areas (Hansen, et al., 2020; Koenig, 2002). 

Furthermore, humans across the globe are also subject to increased adversity across several 

matters, creating formidable issues such as energy vulnerability (Bang, 2010), coastline 

degradation (Sandifer & Scott, 2021), and food insecurity (Wheeler & Von Braun, 2013), among 

other consequences. While experts continue working to refine their methodologies and 

comprehension, the conclusions are clear: as CO2 rises, so too do adverse climate consequences 

around the world.  
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Figure 2. Observed Global Changes in High Temperature Extremes, Heavy Precipitation, 

and Agricultural and Ecological Drought (obtained from Arias et al., 2021) 



6 

The IPCC and others are clear regarding another facet of CC’s consequences: if drastic 

changes in how we produce and consume energy are not made (i.e., if we do not meaningfully 

reduce global GHG emissions), CC will continue to wreak havoc on the Earth and its inhabitants. 

The IPCC has produced multiple reports projecting the consequences of CC (IPCC, 2007; IPCC, 

2014; Lee et al., 2021). These projections incorporate a diverse set of ecological (e.g., global 

surface air temperature, global land precipitation, Arctic sea ice area, and global mean sea level), 

chemical (i.e., CO2 and GHG concentrations), and economical models from more recent 

investigations (Amann, et al., 2013; Eyring et al., 2016; O’Neill et al., 2016; Rao et al., 2017), as 

well as approximations from data dating back to the pre-industrial age. These and other 

projections provide strong consensus regarding the effects on Earth’s ocean, atmosphere, 

biosphere, and cryosphere (i.e., global ice accumulations). For example, Figure 3 displays future 

projections of nine distinct “climate impact drivers” (CIDs), the physical conditions of climate 

systems that affect elements of ecosystems (obtained from Arias et al., 2021). The figure divides 

the drivers into three distinct themes: heat (and cold), precipitation (and drought), and flooding. 

As depicted, each driver's projected degree of change is widespread, with different areas 

projected to experience varying degrees of adversity. For example, the most populated regions 

around the equator (i.e., Central Africa, India, and Southeast Asia) appear most vulnerable to 

these changes, with “hotter” and “wetter extremes or more precipitation” projected in many 

regions (Arias et al., 2021). Unfortunately, these projections show few regions around the planet 

will experience only minor escalations in these CIDs, highlighting the immensity of CC and its 

consequences. 
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Figure 3. Projected Severity of Climate Impact Drivers (CIDs) Across Earth’s Regions by 

2050 if 2°C Warming Trends Persist (obtained from Arias et al., 2021) 
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As expected, these continued shifts in climate will force humans and other inhabitants of 

the land to adapt. For example, as surface temperatures continue to rise, increases in mountain 

glacial melt will also persist across the globe, leading to irreversible ecological changes in 

surrounding areas (Hock, 2005; Hock et al., 2019; IPCC, 2019; Oerlemans, 2001), as well as 

sustained increases in flooding at lower elevations. Over the past year alone, similar scenarios 

have been reported in regions surrounding the European Alps (Hruby, 2022), the Himalayan 

Mountains of South-Central Asia (Chaudhary & Clark, 2022), and other alpine and subalpine 

regions. Furthermore, viruses and bacteria suspended within these glaciers have caused concern 

for public health (Danovaro et al., 2011; El-Sayed & Kamel, 2020), while sustained melting of 

Antarctica’s glaciers will continue to erode Earth’s coastlines (DeConto & Pollard, 2016; 

DeConto et al., 2021; IPCC, 2019) and disrupt the oceans’ ability to sequester carbon (i.e., by 

altering its chemical and physical composition; IPCC, 2019; Sarmiento, et al., 1998; Vichi et al., 

2011). These ecological changes will negatively affect how societies across the globe operate, 

underscoring the importance of a comprehensive effort toward mitigation. 

Despite the harsh projections offered by the IPCC and other organizations, the collective 

urgency and prioritization of CC is strikingly variable. As urban planners Horst Rittel and 

Melvin Webber first noted (1973), CC is one of the ultimate “wicked” problems humanity faces 

(see also Head, 2008; Incropera, 2016; Marshall, 2015; Termeer, Dewulf, & Breeman, 2013). 

While the causes, targets, and results of “tame” problems are clear, these facets of “wicked” 

problems tend to be sundry, even perplexing. A problem becomes “wicked” when its causes, 

targets, and results grow in complexity and interconnection (Rittel & Marvin, 1973). Because CC 

can be defined as an economic, technological, moral, governance, or even an ideological 

problem, a sense of overwhelm, confusion, ambivalence, and other related reactions can overtake 
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individuals who may be considering their participation in CC solutions. In turn, this can create a 

variety of barriers to engaging in pro-environmental behaviors, such as social loafing (i.e., the 

behavioral phenomenon of decreasing the effort an individual exerts as a result of perceptions 

that other members of the group–either physical or perceived–will; Karau & Williams, 1993; 

Simms & Nichols, 2014) and general avoidance of commitment to the targeted behaviors 

(Anderson, 2003; Wullenkord & Reese, 2021). With this understanding, it is more important 

than ever that researchers deepen our collective comprehension of people’s CC perceptions, 

while simultaneously working to understand how we can most effectively alter these 

consequential beliefs.  

 Climate Change Attitudes and Individual Differences 

As mentioned above, the “wickedness” of CC has induced notable differences in 

individuals’ appraisal of its circumstances. Much of this research has been conducted using the 

social psychology lens of attitudes and behaviors, and, accordingly, pro-environmental attitudes 

and behaviors. For ease, this document will use “CC-related” and “pro-environmental” attitudes 

and behaviors interchangeably henceforth. Nevertheless, pro-environmental attitudes can be 

defined as the tendency to favor and support the natural environment, while pro-environmental 

behaviors can be defined as actions (or inaction) that positively affect the natural environment, 

whether intentionally or not (Soutter, et al., 2020). The empirical connection between these 

attitudes and behaviors has been well-established, typically rendering moderate correlations 

between these attitudes and behaviors (Bamberg & Möser, 2007; Hines, et al., 1987; Klöckner, 

2013). This connection is in alignment with multiple psychological models of behavior, 

including the Theory of Planned Behavior (Ajzen, 1991; de Leeuw, Valois, et al., 2015; Valois et 

al., 2020) and the Value-Belief-Norm Model of environmental concern and behavior (Kaiser, et 
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al., 2005; Stern, 2000). Accordingly, obtaining knowledge of differences in people’s attitudes 

toward CC and pro-environmentalism can be advantageous, yielding opportunities to unlock 

insights into CC-related behaviors. 

Despite efforts by environmental advocates in the 1960s and 1970s (e.g., the recognition 

of Earth Day in 1969 and the establishment of the U.S. Environmental Protection Agency in 

1970), it was not until the 1980s that public discourse on the issue of CC began to grow (Moser, 

2010). Since then, scientists and advocates have made considerable efforts to document public 

opinion on CC-related issues (Brulle, et al., 2012; Leiserowitz, 2007; ). Much of this effort took 

the form of inspection into relationships between perceptions of CC and experienced weather 

phenomena (Borick & Rabe, 2017; Capstick, et al., 2015; Howe, et al., 2019; Sisco, 2021; 

Weber, 2010, 2016). However, this research has garnered mixed results, as some studies provide 

evidence for the relationship between CC attitudes and increase in temperatures (e.g., Krosnick, 

et al., 2006) and increases in extreme weather (e.g., Spence, et al., 2011), while findings of other 

studies were less conclusive (e.g., Brulle et al., 2012; Shum, 2012). 

Global Warming’s Six Americas. In the late 2000s, members of the Yale Program on 

Climate Change Communication and the George Mason University Center on Climate Change 

Communication created the first comprehensive model of Americans' CC views. Known as the 

“Global Warming’s Six Americas” (GWSA), this framework proposes six categories 

(“audiences”) to which an American adult may belong (Maibach, et al., 2011). These six 

audiences can be conceptualized along a continuum from “high” to “low” regarding their CC 

beliefs (see Figure 4), based on the assessment of a variety of CC attitudes, motivations, risk 

perceptions, values, policy preferences, behaviors, and barriers to acting. Of course, it is difficult 

to interpret trends in audience membership over time in isolation; however, when looking at 
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Figure 4 holistically, certain trends emerge. For instance, over time, it appears that increases in 

membership of the Alarmed audience have been supplemented by Americans' general upward 

shift in memberships. That is, while membership in the lowest two audiences (i.e., the 

Disengaged and the Doubtful) and in the middle Concerned and Cautious audiences has 

remained relatively consistent, membership in the Disengaged audience experienced the largest 

decrease. Thus, it can be concluded that audience membership shifted upward, such that 

Americans’ views of CC have strengthened since the inaugural study. 

 

 

Figure 4. Updated Distributions of the Global Warming’s Six Americas (obtained from 

Leiserowitz et al., 2021) 

 

At the “high” end of the GWSA continuum (i.e., those who are most concerned about and 

most motivated by CC) lies the Alarmed America. This audience is most recently estimated to 
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comprise approximately 26% of Americans in 2020 (Leiserowitz, et al., 2021). According to the 

landmark report, almost all members of the Alarmed find the issue of CC either “extremely” 

(48%) or “very important” (47%) to them personally, and similar numbers believe that CC is a 

significant threat to plants and animals (91%) and future generations of people (91%). 

Additionally, nearly all the Alarmed report being either “very” or “fairly well informed” about 

causes, consequences, and solutions to CC (90%). While many Alarmed believe humans can 

reduce CC, they are unsure if we will be able to rise to the occasion (74%), and only a few of 

them are confident in humanity’s success in overcoming CC (8%; Maibach et al., 2011). In all, 

the Alarmed have the “highest” CC attitudes, as they are most concerned about the issue of CC 

while simultaneously being the most hopeful it can be overcome. 

Next on the GWSA continuum from “high” to “low” CC beliefs lies the Concerned 

America. This audience is most recently estimated to comprise approximately 29% of Americans 

in 2020, the largest of the six audiences (Leiserowitz et al., 2021). Overall, Concerned 

individuals tend to have much more moderate views of CC compared to the Alarmed, but they 

hold much higher views than the lower four audiences. For example, less than half report the 

issue of CC to be either “very” or “extremely important” to them (37%), with the remainder of 

them reporting the issue to be “somewhat important” (61%). Nearly all the Concerned believe 

that CC is a “great” (68%) or “moderate” (19%) threat to future generations, while over half 

expect increases in future extinction events for plants and animals (58%). Additionally, most of 

the Concerned feel either “very” (5%) or “fairly well informed” (65%) about the causes, 

consequences, and solutions to CC. When it comes to overcoming the negative effects of CC, 

over two-thirds of the Concerned report that humanity can reduce CC, they are unsure if we will 
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be able to rise to the occasion (64%), and only a few of them are confident in humanity’s success 

in overcoming CC (8%; Maibach et al., 2011).  

In all, the Concerned America is relatively more moderate than the Alarmed, but they 

tend to hold much higher beliefs about CC than the remaining four groups: the Cautious, the 

Disengaged, the Doubtful, and the Dismissive. While the Concerned remain distinct on the CC-

related issues mentioned above, others are considerably less worried about the potential 

consequences of CC and are less willing to modify their habits (i.e., the Cautious and the 

Disengaged), if they are worried or willing at all (i.e., the Doubtful and the Dismissive; Maibach 

et al., 2011).  

When mapping the audiences’ issue involvement (i.e., individuals’ engagement with the 

issue of climate) and attitudinal valence (i.e., the inclination to accept or reject climate change 

science) regarding CC, certain trends emerge. As depicted in Figure 5, while attitudinal valence 

tends to decrease as the audience continuum descends, issue involvement takes more of a 

quadratic trajectory (Roser-Renouf, et al., 2015). That is, while those in the two middle 

audiences (i.e., the Cautious and the Disengaged) tend to have low issue involvement, those in 

the two higher audiences (i.e., the Alarmed and the Concerned) and those in the two lower 

audiences (i.e., the Doubtful and the Dismissive) tend to have higher issue involvement. 

Interestingly, while the Alarmed and the Concerned and the Doubtful and the Dismissive all tend 

to process and respond to CC information carefully, the former two audiences tend to do so to 

achieve confirmation of what they already know about the seriousness of CC, while the latter 

two audiences tend to do so with the motivation of arguing or refuting such claims (Roser-

Renouf, et al., 2015). With this understanding, it appears that the higher the audience one 

belongs to (i.e., those who are Alarmed or Concerned), the more seriously they take the issue of 
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CC. As a result, individuals in these two groups may be the most suitable to help contribute to 

the fight to overcome climate change.  

 

 

Figure 5. Trends in Climate Change Issue Involvement and Attitude Valence across the 

Global Warming’s Six Americas (obtained from Roser-Renouf et al., 2015) 

 

Other Individual Difference Variables Relevant to Climate Change Attitudes. Given 

the human involvement in anthropomorphic climate change, examination of other psychological 

factors relevant to CC attitudes can provide insights into the antecedents of these beliefs. For 

example, a meta-analysis conducted by Stanley and Wilson reviewed the relationships between 

attitudes about the environment and certain ideological attitudes (2019); namely, they 

investigated, Social Dominance Orientation (SDO; i.e., support for social hierarchies and 

subsequent inequality; Sidanius & Pratto, 2001) and endorsement of Right Wing 

Authoritarianism (RWA; i.e., preference for submission to authority, for confirming to 
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traditional norms, and for punishing those who deviate from these norms; Altemeyer, 1998). 

Across 16 studies, they found that both SDO and RWA are strongly predictive of environmental 

attitudes, such that those who endorse these ideologies are less likely to hold pro-environmental 

attitudes and support action taken against climate change. Furthermore, compared to student 

samples, these findings were stronger in samples reflecting the general population (Stanley & 

Wilson, 2019).  

On the other hand, researchers have also examined the connections between CC attitudes 

and certain moral values (Corner, et al., 2014). For example, exploration into the Values-Beliefs-

Norms theory of environmental concern and behavior (Stern, 2000) shows that humanistic 

altruism (i.e., selfless concern directed at people in the greater community), biospheric altruism 

(i.e., selfless concern directed at other species or the state of ecosystems), and egocentrism (i.e., 

morality centered on self-interest) are some of the most stable determinants of pro-environmental 

attitudes (Dietz, et al., 2005). As expected, altruism and egotism relate to environmental attitudes 

in opposite fashions, such that environmentalism is positively related to these forms of altruism, 

while it is negatively related to egotism (Conte, et al., 2021; De Groot & Steg, 2008, 2009; Knez, 

2016). Moreover, meta-analyses examining the links between CC-related attitudes and other 

psychological phenomena such as personality (Soutter, et al., 2020), endorsement of materialism 

(Hurst, et al., 2013), and perceptions of social norms (Alló & Loureiro, 2014), have provided 

important insights into perceptions of CC. 

The Five Factor Model of Personality. As alluded to above, the examination of 

personality has gained considerable attention in the context of pro-environmentalism (e.g., Hirsh, 

2010, 2014; Markowitz, et al., 2012; Milfont & Sibley, 2012; Soutter et al., 2020). Researchers 

typically define personality traits as features of individual differences in how people show 



16 

consistent patterns of thought, feeling, and behavior (McCrae & Costa, 1990). Specifically, much 

of the existing literature emphasizes a specific taxonomy of traits, called the Five Factor Model 

of Personality (known commonly as the “Big Five;” Goldberg, 1981, 1990; McCrae & John, 

1992). Often represented by the acronym “OCEAN,” the Big Five includes the following factors, 

which most broadly, but most discernibly, represent the range of human personality: Openness, 

Conscientiousness, Extraversion, Agreeableness, and Neuroticism. Each of these five factors is 

conceptualized along a continuum, in which all individuals fall between low and high on each of 

these factors (John & Srivastava, 1999). Additionally, these factors are generally stable, tending 

to manifest consistently across contexts and situations (Cobb-Clark & Schurer, 2012). Evidence 

for fluctuation over time exists, particularly across adulthood (Roberts & Mroczek, 2008); 

however, researchers generally regard these changes as complex processes whose antecedents 

are subject to many influences (Srivastava, et al., 2003). It is important to note a sixth unique 

personality factor, “Honesty-Humility” was identified following the establishment of the Five 

Factor Model (Ashton & Lee, 2007, 2009), but its distinction lies outside the scope of this 

program of studies.  

Openness to experience is the general extent to which an individual exhibits 

inventiveness and curiosity versus consistency and caution (Goldberg, 1990; McCrae & John, 

1992). Those higher in Openness tend to have diverse interests, are insightful, and exhibit 

resourcefulness; contrarily, those lower in Openness tend to be described as commonplace, have 

a restricted set of interests, and prefer simplicity (John & Srivastava, 1999). Research into the 

manifestation of (higher) Openness has revealed insights into its connection to several 

phenomena, including a preference for “deeper” approaches to learning (Chamorro-Premuzic & 
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Furnham, 2009), propensity to make risky financial decisions (Kleine, et al., 2016), and greater 

capacity for stress resilience (Williams, et al., 2009).  

Openness is relevant to understanding CC attitudes due to its influence over how 

individuals process information (McCrae & Costa, 1997), especially information that may be 

complex and controversial to some (Soutter et al., 2020). That is, those who are higher in 

openness tend to possess a more flexible repertoire of cognitive and behavioral approaches to 

information (McCrae, 1987), potentially making them more willing and able to process 

information about CC (e.g., ecological data, news stories about the effects of CC, reports on 

solutions to CC, etc.) and to consider altering certain behaviors (e.g., energy consumption 

practices, consumer behaviors, travel methods, etc.) in light of such information. Attaining the 

motivation and ability to process compelling information is regarded as crucial to the process of 

persuasion by the Elaboration Likelihood Model of Persuasion (Petty & Cacioppo, 1986), which 

forecasts a target’s capacity for information processing (i.e., central, effortful processing versus 

peripheral, weaker processing) and strength of the attempted persuasion (i.e., the attitude is 

enduring, resistant to backsliding, and predictive of behavior versus temporary, susceptible to 

backsliding, and non-predictive of behavior) as a direct function of the target’s motivation and 

ability to process new or persuasive information (Petty & Cacioppo, 1986). Openness to 

experience holds the strongest empirical link to pro-environmental attitudes and behaviors 

compared to the other four factors (Brick & Lewis, 2016; Hirsh & Dolderman, 2007; Markowitz 

et al., 2012; Nisbet, et al., 2009; Soliño & Farizo, 2014). A 2020 meta-analysis of 58 journal 

articles confirmed these findings, in which Openness was most strongly associated with pro-

environmental attitudes [r (k = 27) = .22, p < .001] and pro-environmental behavior strategies [r 

(k = 22) = .21, p < .001; Soutter et al., 2020]. 
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Conscientiousness is the general extent to which an individual exhibits efficiency and 

organization versus carelessness and frivolity (Goldberg, 1990; McCrae & John, 1992). While 

individuals higher in Conscientiousness tend to be thorough, reliable, and deliberate, those lower 

in Conscientiousness tend to be disorderly, irresponsible, and forgetful (John & Srivastava, 

1999). The influence of Conscientiousness is most evident in the research literature regarding a 

diverse range of behavior domains, especially those involving performance outcomes. For 

example, research shows that those who are higher in Conscientiousness achieve higher job 

performance (Brown, et al., 2011) and academic performance (Vedel, 2014), demonstrate higher 

adherence to medication regimentation (Molloy, et al., 2014) and general health behaviors (Bogg 

& Roberts, 2004), and more frequently practice safe behaviors while working (Beus, et al., 

2015). 

Understanding individuals' Conscientiousness is, additionally, relevant to their adherence 

to pro-environmental behaviors. Personality researchers John and Srivastava define 

conscientiousness as a “socially prescribed impulse control that facilitates task-and goal-directed 

behavior, such as thinking before acting, delaying gratification, following norms and rules and 

planning, organizing and prioritizing tasks” (1999, p. 121). That is, they suggest 

Conscientiousness functions as an ancillary check on behaviors, especially those that tend to be 

thoughtless or automatic. As such, Conscientiousness is germane to a variety of motivational 

processes relevant to successful behavioral alteration required of CC mitigation, such as 

behavioral control (Sniehotta, et al., 2006), impulsivity (Sharma, et al., 2014), and self-regulation 

(Hofmann, et al., 2012), among others. That is, while those who are higher in Conscientiousness 

tend to have a higher capacity to adhere to specific changes in behavior, those who are lower in 

this trait tend to struggle and ultimately fail at such objectives. Accordingly, Conscientiousness 
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is also significantly related to pro-environmental attitudes [r (k = 29) = .12, p < .001] and 

behaviors [r (k = 25) = .11, p < .001], but to a lesser extent (Soutter et al., 2020).  

Extraversion represents the general extent to which an individual is outgoing and 

energetic versus solitary and reserved (Goldberg, 1990; McCrae & John, 1992). Individuals 

higher in Extraversion tend to be outspoken, enthusiastic, and sociable, while those lower in 

Extraversion tend to be quiet, reserved, and shy (John & Srivastava, 1999). According to the 

research literature, differences in Extraversion are most strongly related to various domains of 

interpersonal interaction. For example, those who are higher in Extraversion tend to have larger 

social networks (Roberts, et al., 2008), have a greater level of social influence on others (Hu, et 

al., 2019), and experience greater success in business leadership (Do & Minbashian, 2014).  

While the direct relationship between Extraversion and pro-environmental attitudes and 

behaviors may be less clear, evidence suggests its indirect connection to these matters. For 

example, research on collaboration in the workplace displays the influence of Extraversion on 

creativity, such that those who were higher in Extraversion were more likely to stimulate creative 

business ideas through sharing information with colleagues (Chiang, et al., 2017). Additionally, 

Extraversion has been implicated as a form of coping, as those who were higher in Extraversion 

were more likely to engage in help-seeking in the face of life issues (Amirkhan, et al., 1995). 

Overall, like Conscientiousness, Extraversion is empirically linked with both pro-environmental 

attitudes [r (k = 27) = .09, p < .001] and behaviors [r (k = 21) = .10, p < .001], but to a lesser 

extent than Openness (Soutter et al., 2020).  

Agreeableness is the general extent to which an individual is friendly and compassionate 

versus stern and critical (Goldberg, 1990; McCrae & John, 1992). While individuals higher in 

Agreeableness tend to be trusting, forgiving, and pleasant, those lower in Agreeableness tend to 
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be cold, unfriendly, and quarrelsome (John & Srivastava, 1999). Like with Extraversion, the 

research literature examining Agreeableness reveals much information about individuals’ 

interactions. For example, research shows that Agreeableness is associated with higher 

expression of prosocial motivation (i.e., the drive to protect and promote the well-being of 

others; Graziano, et al., 2007), and it is implicated as an antecedent to communication and 

cohesion in work dynamics (Bradley, et al., 2013). 

Reflection on the foundational traits of (high) Agreeableness, like “trusting, helpful, and 

good-natured” (John & Srivastava, 1999) reveals its connections to the processes of adopting and 

holding certain pro-environmental attitudes and behaviors. That is, those who are higher in 

Agreeableness may have more pliable motivation to learn about CC-related information (Oreg & 

Sverdlik, 2014) and may be more willing to make certain changes to their behavior if requested. 

In this fashion, people’s predisposition to Agreeableness can be wielded by CC researchers and 

advocates for subsequent effortful processing of CC-related information later (Petty & Cacioppo, 

1986). Indeed, like Conscientiousness and Extraversion, Agreeableness is empirically linked 

with both pro-environmental attitudes [r (k = 27) = .15, p < .001] and behaviors [r (k = 22) = .10, 

p < .001], but to a lesser extent than Openness (Soutter et al., 2020). 

Lastly, Neuroticism represents the general extent to which an individual exhibits 

sensitivity and nervousness versus resilience and confidence (Goldberg, 1990; McCrae & John, 

1992). While individuals who are higher in Neuroticism tend to be anxious, temperamental, and 

self-punishing, those who are lower in Neuroticism tend to be stable, calm, and content (John & 

Srivastava, 1999). The research literature on Neuroticism most commonly highlights its 

connections to physical and mental health (e.g., Lahey, 2009; Zhang et al., 2021) and 

performance across different domains (e.g., Kaplan, et al., 2009). Neuroticism is unique among 
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the five factors, as higher scores are generally regarded as socially undesirable compared to the 

other four dimensions (Hudson & Fraley, 2016; Hudson & Roberts, 2014). Additionally, 

Neuroticism is unique in that it is not empirically linked to the endorsement of pro-

environmental attitudes [r (k = 26) = .02, p = .082] or behaviors [r (k = 22) = -.02, p > .05; 

Soutter et al., 2020].  

Another factor related to personality and pro-environmentalism that deserves discussion 

is social media use. As expected, the relationship between personality and social media use is 

well documented. For instance, a 2019 meta-analysis revealed social media use had positive 

relationships with Extraversion and Neuroticism and a negative relationship with 

Conscientiousness; however, no significant relationships were revealed with Openness and 

Agreeableness (Huang, 2019). These findings are supported by other research examining the 

acceptance of social media site use, such that Extraversion was positively related to perceived 

usefulness and perceived ease of use, while Conscientiousness was also positively related to 

perceived ease of use (Rosen & Kluemper, 2008). Furthermore, other research suggests that the 

“Big Five” traits hold unique relationships with different motivations for social media use 

(Kircaburun, et al., 2020). Specifically, findings show Conscientiousness was the only trait 

(negatively) related to “expressing or presenting more popular self,” while the four dimensions 

but Neuroticism are positively related to “maintaining existing relationships,” only; furthermore, 

these same four traits were (each positively) related to “informational and educational.” In all, 

the “Big Five” trait of (higher) Extraversion tends to hold the most robust relationships with 

social media perceptions, motivations, and uses.  

As reviewed earlier, the empirical connection between attitudes and behaviors has been 

well-established (Bamberg & Möser, 2007; Hines, et al., 1987; Klöckner, 2013), aligning with 
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multiple psychological models of behavior (Ajzen, 1991; de Leeuw, et al., 2015; Valois et al., 

2020; Kaiser, et al., 2005; Stern, 2000). This notion is also further supported by another model 

called the consistency theory (Heider, 1958). This theory projects that individuals are primarily 

motivated by the desire to maintain congruence between their cognitions, a topic originally 

explored in the foundational research of cognitive dissonance theory (Festinger, 1957; 1962) 

Since then, compelling evidence has emerged highlighting people’s inclination to engage in and 

‘‘spend time in situations that will foster, promote, and encourage the behavioral manifestations 

of their own traits and dispositions’’ (Ickes, et al., 1997, p. 177; see also Emmons, et al., 1986; 

Hampson, 2012). That is, people tend to seek situations that allow them to display their authentic 

selves, based on the internal characteristics (i.e., their personality) that naturally manifest. 

Subsequent research suggests the motivation for congruence may result from negative 

experiences people have when they engage in behaviors not in accordance with their personality 

traits, along with the positive experiences gained from congruent behaviors (Côté & Moskowitz, 

1998). 

This phenomenon of consistency is also, thus, relevant when considering personality 

traits and behaviors, and it has been recently investigated in the context of interpersonal 

communication. Researchers Frederickx and Hofmans examined whether the Big Five 

personality traits relate to interpersonal communications that participants engaged in (2014). In 

this study, college students rated their frequency and perceptions of engaging in eight types of 

conversations from the previous five-day period. As they expected, participants higher in 

Extraversion and Agreeableness initiated a higher number of conversations compared to those 

lower in both of those dimensions (Frederickx & Hofmans, 2014); additionally, those higher in 

Neuroticism were more likely to initiate conversations when they were uncertain of the topic 
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beforehand and less likely to initiate conversation when they were certain of the topic, compared 

to those lower in Neuroticism. Each of these findings aligns with the congruence principle, such 

that those who are higher in Extraversion possess a higher affinity for social contact and 

attention (Costa & McCrae, 2011), those who are higher in Agreeableness often engage in 

positive conversations (Zellars & Perrewé, 2001), and those who are higher in Neuroticism 

experience higher levels of emotional instability and insecurity (Hampson, 2012), which can also 

emerge when initiating interpersonal communication. Additionally, individual differences in 

Openness and Conscientiousness were not associated with the propensity to initiate conversation 

(Frederickx & Hofmans, 2014). These findings also align with the congruence principle, as these 

two personality dimensions are regarded as intrapsychic, rather than interpersonal, in nature 

(Costa & McCrae, 2011). With multiple barriers to initiating conversation identified (Sandstrom 

& Boothby, 2021), it is important to consider how else the congruence principle can be applied, 

especially in the context of pro-environmental behavior.  

 Pro-Environmental Behaviors and Climate Change Solutions 

In the face of a bleak outlook regarding the future of earth’s ecosystems, overcoming CC 

requires an unprecedented level of adjustment to how humans operate, interact, govern, and live. 

That is, it is most strongly agreed upon that members of developed and developing nations across 

the globe must pivot from behaviors that emit GHGs and harm ecosystems to those that do not 

(IPCC, 2005; Montzka, et al., 2011). Despite the immensity of this objective, knowledge of the 

connection between attitudes and behaviors (Ajzen, 1991; Kaiser et al., 2000; Petty & Cacioppo, 

1984) and pro-environmental attitudes and behaviors (e.g., Bamberg & Möser, 2007; Hines, et 

al., 1987; Klöckner, 2013) can provide important insights into the behaviors that we must begin 

modifying. 
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Bottom-Up Versus Top-Down Pro-Environmental Behaviors. Depending on the scale 

and manner involved, pro-environmental behaviors and solutions to CC can take several forms 

and behaviors. One way to organize these behaviors involves the comparison between “bottom-

up” versus “top-down” approaches to CC solutions. While smaller-scale, “bottom-up” solutions 

typically give focus to micro-level efforts to adapt to and mitigate the effects of CC (i.e., 

behaviors that are adopted at the individual and community levels), larger-scale, “top-down” 

solutions emphasize macro-level efforts of CC adaptation and mitigation (i.e., business- and 

industry-level adoptions or adaptations of practices; Burton, et al., 2005; Füssel, 2007). To 

achieve the highest level of success in overcoming CC, a synergy of bottom-up and top-down 

changes must be achieved globally. 

Numerous national and international institutions have produced information describing 

the different types of “bottom-up” behaviors individuals can–and should–perform. For example, 

the U.S. Environmental Protection Agency (EPA) hosts a webpage called “What You Can Do To 

Fight Climate Change” in which it provides information on six different areas of behaviors (i.e., 

“Energy,” “Waste,” “Transportation,” “Water,” “Environmental Justice (EJ)”, and “Do More!”) 

that individuals can begin making changes within (United States, 2022a). Each of these six pages 

provides a range of simple and short-term suggestions to more complex and longer-term 

suggestions, such as “Heat[ing] and cool[ing] your home smartly” and “Switch[ing] to green 

power generated from renewable energy sources” on the “Energy” webpage (United States, 

2022b). Alternatively, the UN has also published its list of proposed measures on its “Start with 

these ten actions!” webpage (United Nations, n.d.). This page is similar to that of the EPA’s, as 

each of these 10 action groups (i.e., “Save energy at home,” “Walk, bike, or take public 

transportation,” “Eat more vegetables,” “Consider your travel,” “Throw away less food,” 
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“Reduce, reuse, repair, recycle,” “Change your home’s source of energy,” Switch to an electric 

vehicle,” Make your money count,” and “Speak up”) are accompanied by additional context to 

help explain how individuals can adopt these changes. Additional internet searches can also 

provide a large variety of resources from other government agencies (e.g., Herring, 2020), media 

sources (e.g., Wilkinson, 2021), and professional groups (e.g., Union, n.d.) echoing many of 

these same suggestions. 

On the other hand, attention has also been given to larger-scale, “top-down” changes that 

are most effective. The most recent installment of the IPCC’s Assessment Report, titled 

“Mitigation of Climate Change,” urges the need for “top-down” changes in a variety of forms, 

but they also specifically declare, “Long-term deep emission reductions, including the reduction 

of emissions to net zero, is best achieved through institutions and governance that nurture new 

mitigation policies, while at the same time reconsidering existing policies that support the 

continued emission of GHGs” (IPCC, 2022b, p. 108). As industries across the globe are 

regulated by the policies of certain governing bodies, the IPCC recognizes “top-down” changes 

to how we operate must be generated by these institutions. Like their previous reports, this 

information is synthesized in a “Summary for Policymakers,” which provides substantive 

recommendations that can be facilitated through legislation (IPCC, 2022c).  

With GHG emission reduction in mind, the foci of legislation and government action should 

prioritize the sectors that most directly and abundantly contribute to GHG emissions. The U.S. 

EPA cites five major groups of GHG emitters: transportation (from both personal and 

commercial methods; responsible for 27% of total GHG emissions), electric power (25%), 

industry (24%), commercial and residential (primarily through heating, cooling, and waste 

management of buildings; 13%), and agriculture (from both land and animal management; 11%; 
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United States, n.d.). While there has been much deliberation over how changes to these 

industries should be legislated (e.g., Burke et al., 2016, Flatt, 2007; Gowdy, 2008; Hallegatte, et 

al., 2011), clean electrification of our energy systems has received considerable support from 

economists and researchers across the globe (e.g., Griffith, 2022; Jaccard, 2022; McCollum, et 

al., 2014; Sugiyama, 2012; Yadoo & Cruickshank, 2012; Zhang & Fujimori, 2020). Regardless, 

the IPCC projects Earth will hit 2.8°C (5°F) warming if current GHG emission trends continue 

without reprieve (2022b). Accordingly, they propose widespread alterations to how we live and 

operate are necessary, at a rate and scale never seen. 

Psychological Foundations of Behavior. Along with understanding the specific types of 

behaviors and solutions that are most impactful, it is also important to understand the underlying 

psycho-social factors driving individuals’ intentions and behaviors. For example, the Theory of 

Planned Behavior identifies specific antecedents to behavior intentions and, ultimately, behaviors 

important to understand (Ajzen, 1991). Along with attitudes and “subjective norms” (i.e., the 

belief other people will approve or disapprove of the target behavior), another antecedent of 

relevance to pro-environmental behaviors is that of “perceived behavioral control.” This is the 

individual’s perceptions of the ease or difficulty of achieving the target behavior (Ajzen, 1991). 

Perceived control is also prevalent in goal-setting research (Locke & Latham, 1990), in which a 

review of this literature suggested goals must require a minimum level of difficulty while also 

being perceived as attainable (Lunenburg, 2011). Furthermore, Locke (1996) summarized high 

perceptions of both importance and attainability–whether through accomplishing the goal or 

making progress toward it–of the goal are necessary for commitment. Concerted evaluation of a 

goal requires available cognitive resources (Petty & Cacioppo, 1984), but it also, consequently, 

makes salient the difficulties associated with the goal’s attempt (Lynch, et al., 2010). 
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Accordingly, when pursuing multiple goals simultaneously, the perceptions of potential barriers 

naturally increase (Dalton & Spiller, 2012).  

Over the recent decades, the Theory of Planned Behavior has been used to evaluate a 

variety of pro-environmental behaviors (Stern, et al., 1995; Taylor & Todd, 1995) including 

recycling (Cheung, et al., 1999), water conservation (Trumbo, et al., 2001), green consumerism 

(Sparks & Shepherd, 1992), and stormwater management (Shaw, et al., 2011). Furthermore, as 

alluded to earlier in the text, the factors named in the Theory of Planned Behavior strongly 

overlap conceptually with those in other popular theories, such as the Elaboration Likelihood 

Model of persuasion (Petty & Cacioppo, 1984), the Values-Beliefs-Norms Theory of 

environmental concern (Stern, 2000), and the Social Action Theory of health behaviors (Ewart, 

1991), among other theories. 

The foundational research of the GWSA also provides many related insights into 

Americans’ perceptions of specific CC-related behaviors (Maibach et al., 2011). For example, 

when the researchers evaluated expected outcomes from a national response to combat CC, the 

Alarmed and the Concerned were, expectedly, the most optimistic. Indeed, these audience 

members scored the highest in expected positive outcomes (eight and six positive outcomes out 

of 10, respectively) and the lowest in the expected negative outcomes (one negative outcome out 

of six for both audiences) compared to the other four audiences. Individual (bottom-up) 

approaches appear to be more highly regarded in general. That is, majorities of each of the 

Alarmed, Concerned, Cautious, and Disengaged audiences tend to believe their pro-

environmental behaviors would have “some” or “a lot” of effectiveness if most people in 

industrialized nations also adopted them (Maibach et al., 2011).  
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The foundational GWSA research also provides important awareness into perceptions of 

and preferences for a wide range of impactful pro-environmental behaviors. For example, they 

reveal general support for international treaties to reduce GHG emissions, for regulation of CO2 

as a pollutant, and for cap-and-trade policies across the top four GWSA audiences: the Alarmed, 

Concerned, Cautious, and Disengaged (Maibach et al., 2011). They also found that the Alarmed 

(i.e., nearly a third of them) were notably more likely to have contacted an elected official over 

the previous year than all of the other audiences (i.e., less than 10% of members in each of the 

other five audiences), while nearly all of the Alarmed (nearly 100%) and Concerned (nearly 

80%) were intending to engage in corporate activism over the coming year (compared to 40% or 

fewer in each of the remaining four audiences). Furthermore, the Alarmed and Concerned tend to 

be the most communicative regarding CC information, as over half of the Alarmed either 

“receive more information than they give” or “give and receive about the same amount of 

information,” while around half of the Concerned report the same practices. Much like the trends 

comparing the six audiences across “issue involvement” (Figure 5), these information practices 

dip for Americans in the middle two audiences (i.e., the Cautious and Disengaged), but those in 

the lowest two audiences (i.e., the Doubtful and Dismissive) tend to be more communicative of 

CC misinformation, approaching levels of those in the second audience, the Concerned (Maibach 

et al., 2011). Through knowledge of these perceptions, researchers can identify what attitudes 

and behaviors can most easily–and should most effortfully–be modified.  

 Pro-Environmental Approaches to Persuasion 

The growing gravity of CC necessitates investigation into how differences in CC attitudes 

and behaviors can be overcome. To be most impactful, the ultimate goal of CC-related 

persuasion is to improve people’s knowledge of CC while increasing their perceptions that 
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specific, effective changes can and should be made. Additionally, behavior modification that 

contributes to the reduction in CO2 and other GHG emissions has been identified as most 

imperative (Chapman, et al., 2018; IPCC, 2005). As such, researchers have tested a variety of 

persuasive techniques to achieve these and other pro-environmental goals.  

For example, one popular persuasive technique is social norms messages to alter pro-

environmental attitudes and behaviors. “Social norms” are the predominant thoughts, beliefs, and 

behaviors of a group of people; furthermore, these persuasion techniques typically take one of 

two forms (Reno, et al., 1993). While “descriptive” norms emphasize how most people behave, 

“injunctive” norms emphasize how most people believe someone should behave. For example, 

participants in one study received a several-page “Home Energy Report” which began with a 

“Social Comparison Model” using both descriptive and injunctive norms (Allcott, 2011). 

Specifically, the first part of this information included the descriptive norms aspect, which 

compared the target household’s energy use to that of the mean (referred to as “All Neighbors” 

in the report) and 20th percentile (referred to as “Efficient Neighbors” in the report) of its 

“comparison group” (i.e., roughly 100 geographically affiliated households with comparable 

characteristics like square footage and heating type). Additionally, the same page included the 

injunctive norms aspect of the information, referred to as the “Efficiency Standing,” which rated 

the household’s energy use as either “Great,” “Good,” or “Below Average,” based on how they 

compared to the “Efficient” and average neighbor. Accordingly, the researcher found those in the 

program–nearly 600,000 households across the United States–significantly reduced their energy 

consumption by an average of 2.0% (Allcott, 2011). Farrow and colleagues conducted a review 

of social norms-focused interventions targeting pro-environmental behaviors (2017). Although 

not every reviewed intervention was effective, social norms persuasion appears to be widely 
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successful across several behaviors, such as energy use (e.g., Costa, & Kahn, 2013; Nolan, et al., 

2008) and recycling (e.g., Andersson & von Borgstede, 2010; Schultz, 1999), among other 

behaviors (Farrow, et al., 2017). 

Moral and emotional appeals have also been utilized to improve individuals’ pro-

environmental attitudes and behaviors. Morality is generally conceptualized as a set of 

interconnected values, behaviors, and institutions that support the well-being of the greater 

population (Haidt, 2010). The functional links between moral appraisals and individuals’ 

attitudes and behaviors are strong (Haidt, 2001; Luttrell, et al., 2016), and research shows that 

people who utilize a moral lens to deliberate CC and environmental issues tend to hold stronger 

pro-environmental attitudes and behavior intentions (Markowitz, 2012; Wang, 2017; Wolsko, 

Ariceaga, & Seiden, 2016). The realities of anthropomorphic climate change are strongly 

connected to various moral themes and have, subsequently, been used as foci of persuasive 

efforts, including appeals for upholding justice (e.g., Gustafson et al., 2020), preventing unjust 

behaviors (e.g., Grasso, 2007), engaging in the stewardship of land’s purity (e.g., Shin & 

Preston, 2021), and ensuring viable spaces for future generations (e.g., Davidson, 2008). In 

another example, researchers Shin and Preston examined the efficacy of messages highlighting 

stewardship beliefs (i.e., that guardianship over Earth is a religious duty) or dominion beliefs 

(i.e., that humans were given dominance over Earth by God; 2021). While pro-environmental 

attitudes were positively related to stewardship beliefs and negatively related to dominion 

beliefs, the researchers also found that religious participants who read stewardship-fashioned 

messages expressed greater concern for CC, compared to those who read a dominion-fashioned 

message. 
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Another effective persuasive intervention utilized with pro-environmental aims is 

behavior feedback. Most common in health persuasion and modification (DiClemente, et al., 

2001; Gallivan & Brannon, 2021;Kreuter, et al., 1999), these messages provide information to 

target individuals about specific features of their behavior(s) and connections to positive or 

negative outcomes. It is the personalized nature of the information that makes it especially 

appealing, as research shows personalized information is better remembered and attended to by 

individuals (Kreuter & Wray, 2003), a notion supported by the Elaboration Likelihood Model of 

persuasion (Petty & Cacioppo, 1986). Indeed, behavior feedback has shown to be a successful 

pro-environmental persuasion and modification tool. For example, Abrahamse and colleagues 

utilized personalized feedback regarding participants’ home energy consumption costs to 

successfully encourage reduction in energy consumption (2007). Specifically, participant 

households either received or not a combination of tailored information about their energy use 

(based on self-report assessments they provided), information on individualized goal setting of 

5% energy reduction, tailored individual feedback on ways to reduce energy consumption, and 

“group” goals and feedback that were prescribed for the group of participants. They found that 

those in intervention groups saved 5.1% (versus 0.7%) on energy costs, saved significantly more 

direct energy, adopted a significantly larger number of energy-saving behaviors, and had 

significantly higher levels of knowledge concerning energy conservation, compared to those in 

the control group (Abrahamse, et al., 2007). Applications of behavior feedback interventions 

targeting energy consumption are diverse, including mailed energy bills specifying peak-on and 

peak-off energy use rates that included personalized feedback information or not (Kasulis, et al., 

1981), mobile text messages and at home-displays providing feedback on energy use and water 

consumption (Vassileva, et al., 2013), and monthly emails that provided group-level energy 
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consumption feedback to office workers (Carrico & Riemer, 2011). A 2010 meta-analysis 

demonstrated the overall efficacy of behavior feedback interventions on energy conservation; 

however, several variables appear to moderate its efficacy, such as frequency and duration of 

feedback, the medium by which it is delivered, and its combination with other interventions 

(Karlin, et al., 2015). 

Tailored Approaches to Persuasion. As mentioned, the success of interventions like 

behavior feedback is attributed to the personalized nature of the intervention’s information 

(Kreuter & Wray, 2003; Petty & Cacioppo, 1986). This notion of personalization is directly 

related to “tailoring,” a specific approach to persuasion. Researchers Kreuter and colleagues 

defined tailored health messages as those that incorporate "any combination of strategies and 

information intended to reach one specific person, based on characteristics that are unique to that 

person, related to the outcome of interest, and derived from an individual assessment" (1999, p. 

276). That is, tailored messages offer educational information that is unique to (i.e., is "tailored 

to") a specific, measured characteristic of the target individual. While tailoring is widely popular 

in the health persuasion literature (Krebs, et al., 2010; Lustria, et al., 2016; Noar, et al., 2007), 

tailored interventions can be applied to a wide variety of attitudes and behaviors, including those 

regarding pro-environmentalism.  

Tailoring to GWSA Audience Membership. Indeed, the use of tailored persuasion has 

been encouraged by members of the GWSA research team. That is, a 2015 report outlines 

message strategies directly tailored to the beliefs and tendencies of the GWSA audiences (Roser-

Renouf et al., 2015). After further segmenting the six audiences into thirds (i.e., the “High 

Involvement” audiences of the Alarmed and the Concerned, the “Low Involvement” audiences 

of the Cautious and the Disengaged, and the “Negative Climate Change Attitudes” audiences of 
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the Doubtful and the Dismissive), the report reviewed the foundational research of the GWSA 

project (see Maibach et al., 2011) and provided communication strategies for each third tailored 

to their general beliefs and tendencies. For example, these researchers propose three distinct 

strategies when attempting to persuade members of the “High Involvement” audiences of the 

Alarmed and the Concerned.  

First, Roser-Renouf and colleagues propose “using centrally processed arguments to 

propose lasting behavior change” (2015, p. 11). As a tenet of the Elaboration Likelihood Model, 

centrally processed arguments provide sensible information with strong reasoning (Petty & 

Cacioppo, 1986). Because the Alarmed and the Concerned are typically highly knowledgeable 

about CC and pro-environmental information, they are typically better able to deliberate the 

merits of information they are presented, including high-level information regarding science and 

policy. Moreover, because more effort is required to process these messages, their content is 

more likely to be remembered, potentially leading to a longer-lasting change in behavior (Petty, 

et al., 2009).  

Second, the GWSA researchers propose including elements of information that build 

perceptions of efficacy within these individuals (Roser-Renouf et al., 2015). Whether 

strengthening perceptions of self-efficacy (i.e., the belief that oneself can make a proposed 

behavior change) or collective efficacy (i.e., the belief one’s group is capable of making a 

proposed behavior change; Bandura, 1986), they propose future interventions will benefit from 

distinct efforts to clarify the accessibility of effective behavior modification, as is supported in 

the research literature (Petty et al., 2009). The notion of strengthening participants’ efficacy 

perceptions to aid persuasion is directly rooted in the health persuasion model of the Theory of 

Planned Behavior, which identifies “perceived behavioral control” [i.e., the individual’s 
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perceptions of the ease of difficulty of the target behavior) as an antecedent of behavior and 

intentions (Ajzen, 1991)]. By improving people’s perceptions of access to and attainability of 

pro-environmental goals, these individuals may be more open to processing persuasive efforts 

and potentially altering their pro-environmental attitudes and behaviors. 

Lastly, the GWSA researchers suggest encouraging Alarmed and Concerned Americans 

to converse about CC and pro-environmentalism with people in their social network–especially 

members of the lower GWSA audiences (Roser-Renouf et al., 2015). Referred to as being an 

“opinion leader,” members of the “High Involvement” audiences can utilize the familiarity and 

trust they hold with others–characteristics of communicators that are advantageous to persuasive 

efforts (Fiske & Dupree, 2014; Lui & Standing, 1989; Renn & Levine, 1991)–to initiate 

communication about potentially controversial topics, like CC. Utilizing communicators with 

higher levels of both issue knowledge and interpersonal trust has been suggested in a report 

proposing the “Two-Step Flow” Model of climate change communication (Nisbet & Kotcher, 

2007). This model shifts the focus from large-scale and mass communication to more intimate, 

interpersonal communication. Through the lens of this model, members of the “High 

Involvement” audiences are designated to take responsibility for initiating discussions of issues–

like CC–with their family members and friends. These CC advocates can utilize their personal 

influence within the social network as a foot-in-the-door persuasive technique (see Burger, 1999; 

Freedman & Fraser, 1966) to subsequently seize the opportunity to initiate conversations about 

CC. As members of the “High Involvement” audiences are the most knowledgeable about CC 

and most willing to discuss its issues (Maibach et al., 2011), they may be the best candidates to 

serve as “opinion leaders.”  
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With these suggestions, the GWSA researchers also identify other important 

characteristics when attempting to persuade “High Involvement” audience members. 

Particularly, the primary challenge they cite with this group is motivating them to translate their 

beliefs into action, particularly into political action and opinion leadership (Roser-Renouf et al., 

2015). Although these Americans tend to hold the relatively highest beliefs about CC and believe 

in the effectiveness of their pro-environmentalism, their likelihood to have, for example, 

contacted an elected official about CC is lower than expected (Maibach et al., 2011). This is 

especially interesting, as both the Alarmed and the Concerned tend to support international 

treaties to reduce GHGs, CO2 regulation, and fuel-efficiency regulations for automobile 

manufacturers (Maibach et al., 2011). As such, interventions that bridge this gap between 

attitudes and behaviors may be especially desirable.  

As with the top third of the GWSA audiences, the 2015 report also offered 

communication strategies for the other four audiences (Roser-Renouf et al., 2015). Because 

knowledge and perceptions of CC issues are lower for these four audiences, successful 

persuasion may be more difficult to attain if targeted toward these individuals. If nothing else, 

these efforts will require an advanced level of consideration, as is evident in the GWSA report. 

For example, for the “Low Involvement” audiences of the Cautious and the Disengaged (i.e. the 

middle two audiences), the researchers suggest five strategies: A) necessitate only peripheral 

(i.e., weaker) or heuristic information processing, B) promote positive social norms of pro-

environmental attitudes and behaviors, C) show, rather than tell, the consequences of CC, D) 

accentuate the personal threat of CC, and E) generate involvement in pro-environmental 

tendencies through the use of narratives. For the “Negative Climate Change Attitudes” audiences 

of the Doubtful and Dismissive (i.e., the bottom two audiences), they suggest taking more 
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indirect and less confrontational approaches to persuasive communication. Because the members 

of these audiences are typically not open to–are even distrustful of–arguments for addressing 

climate change, the risk of backfire exists (Roser-Renouf et al., 2015). This phenomenon is 

known as a “boomerang effect,” in which attempts at persuasion result in attitude change in the 

opposite direction than desired (Hart & Nisbet, 2012). Additionally, research shows that 

presenting individuals with counter-attitudinal information can also prime individuals to begin 

elaborating on counterarguments, a process known as inoculation (McGuire, 1964; Van der 

Linden, et al., 2017). In any case, tailoring persuasive efforts to attitudes and tendencies unique 

to GWSA audience membership may be an advantageous approach to pro-environmental 

persuasion and modification. 

Tailoring to Personality. Considering the diversity of characteristics–like attitudes–that 

can be targeted by tailoring, differences in personality traits can also be highlighted. To reiterate, 

personality is generally defined as features of differences in how individuals show consistent 

patterns of thought, feeling, and behavior (McCrae & Costa, 1990) It is commonly 

conceptualized using the Five Factor Model of personality (known commonly as the “Big Five;” 

Goldberg, 1981, 1990; McCrae & John, 1992), which include the dimensions of Openness, 

Conscientiousness, Extraversion, Agreeableness, and Neuroticism. Moreover, evidence suggests 

of the four factors–excluding Neuroticism–can predict both pro-environmental attitudes and 

behaviors (Soutter et al., 2020). Findings also suggest individuals evaluate persuasive 

communications that are compatible with their motivational orientation more positively than 

persuasion that is not (Cesario, et al., 2003; Lee & Aaker, 2004), a tactic directly related to 

tailoring, known as “regulatory fit” (Higgins, 2000). Accordingly, by using knowledge of 



37 

individuals’ tendencies using frameworks such as the Five Factor Model, researchers may be 

able to boost persuasive efforts by crafting messages that relate to these tendencies. 

Evidence for the efficacy of tailoring to the “Big Five'' personality traits exists through an 

experiment conducted by Hirsh and colleagues (2012). In this study, researchers constructed five 

advertisements for a fictional cell phone, each of which included text manipulated to highlight 

motivational values associated with one of the “Big Five” dimensions of personality. For 

example, the Extraversion-based advertisement included, “With XPhone, you’ll always be where 

the excitement is,” and the Neuroticism-based advertisement stated, “Stay safe and secure with 

the XPhone” (Hirsh, et al., 2012, p. 579). In their examination of congruence effects, 

advertisement effectiveness ratings increased with congruent participants’ personality scores in 

all traits but Neuroticism (p = .10), while they did not identify relationships between 

effectiveness and personality in non-congruent cases. These results suggest researchers can 

strengthen an advertisements’ effectiveness when tailoring them to the personality traits of the 

target individuals, highlighting their potential effectiveness as a persuasive technique.  

 Dissertation Program Overview 

Advancements in establishing the connections between psychology and pro-

environmentalism have provided many opportunities for continued progress toward overcoming 

CC. Through this research program of two studies, I sought to continue these efforts by 

investigating specific ways to successfully encourage Americans who care about the issue of CC 

to be more engaged with these issues. To achieve this, both studies preliminarily implemented an 

assessment of the GSWA audiences to identify and admit members of the Alarmed and the 

Concerned audiences (the two highest GWSA audiences) for participation in an online survey 

and message intervention(s). These audience members were targeted over the other four 
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audiences because they tend to hold the highest CC-related issue knowledge, care most about 

overcoming CC, and be most willing to modify their behaviors toward pro-environmentalism 

(Maibach et al., 2011). Additionally, the persuasive messages in both studies were fashioned 

using the GSWA communications suggestions recommended by researchers of the same research 

group (Roser-Renouf et al., 2015). By tailoring these interventions to the beliefs and tendencies 

of these GWSA audience members (Kreuter & Wray, 2003; Petty & Cacioppo, 1986), especially 

the barriers they might encounter, I sought to identify ways in which we can continue 

successfully encouraging climate-minded Americans to enhance their pro-environmental 

activism. 
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Chapter 2 - Study 1 

 Study 1 Overview & Hypotheses 

 Study 1 examined differences in pro-environmental behavior intentions when presented 

with information about CC solutions that vary by solution framing. Specifically, four 

intervention messages varied by “Solution Actor” [who will bear the responsibility of initiating 

the prescribed pro-environmental behavior(s): the participant themself through bottom-up action 

(“Self”) or government Legislators through top-down directives and policy (“Legislators”)] and 

by “Solution Quantity” [the number of prescribed pro-environmental behaviors: a set of seven 

behavior groups (“Multiple”) or one behavior group (“Single”)]. The highlighted pro-

environmental behaviors covered a wide variety of behavior types and were gathered from 

multiple sources; however, each of the four messages underscored the importance of committing 

to clean sources of electricity, actions regarded as some of the most impactful pro-environmental 

actions that can be taken (e.g., Griffith, 2022; Jaccard, 2022; McCollum, et al., 2014; Sugiyama, 

2012; Yadoo & Cruickshank, 2012; Zhang & Fujimori, 2020). Additionally, these messages 

were crafted to elicit central processing of the CC solution-related information (as suggested by 

Roser-Renouf’s and colleagues’ 2015 report on tailored communication strategies), which 

allowed for the examination of whether participants find many versus few and bottom-up versus 

top-down prescribed pro-environmental behaviors more achievable (an additional notion 

addressed by Roser-Renouf et al., 2015). Tailoring to the attitudes, cognitive styles, and 

motivations of the Alarmed and Concerned audience members can reveal new insights into how 

these individuals can be further encouraged to fight CC. Thus, the following hypotheses were 

tested through the implementation of Study 1:  
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Hypothesis 1.1a: There will be a main effect of Solution Quantity on perceptions of ease 

engaging in pro-environmental behavior, such that those in the two “Single” Quantity message 

conditions will report higher perceptions of ease engaging in general pro-environmental 

behaviors, post-intervention, compared to those in the two “Multiple” Quantity message 

conditions. 

Hypothesis 1.1b: There will be a main effect of Solution Quantity on future intention of 

engaging in pro-environmental behaviors (“over the next month”), such that those in the two 

“Single” Quantity message conditions will report a stronger intention to engage in pro-

environmental behaviors, post-intervention, compared to those in the two “Multiple” Quantity 

message conditions. 

Hypothesis 1.1c: There will be a main effect of Solution Quantity on future intention of 

committing to clean sources of electricity (“over the next month”), such that those in the two 

“Single” Quantity message conditions will report a stronger intention to commit to clean sources 

of electricity, post-intervention, compared to those in the two “Multiple” Quantity message 

conditions. 

Hypothesis Set 1 Rationale: When considering how to best contribute to overcoming CC, 

it is easy to get overwhelmed. As highlighted in the goal-setting research literature, consideration 

of the logistics of goals–like pro-environmental behaviors–alerts individuals to the difficulties 

and challenges associated with these goals (Lynch, et al., 2010); furthermore, as the number of 

goals increases, so do the perceived difficulties (Dalton & Spiller, 2012). Thus, I hypothesized 

that highlighting one set of pro-environmental behaviors, rather than multiple (i.e., seven), would 

receive higher ratings from participants. 
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Hypothesis 1.2a: There will be a main effect of Solution Actor on perceptions of ease 

engaging in pro-environmental behavior, such that those in the two “Legislator” Actor message 

conditions will report higher perceptions of ease engaging in pro-environmental behaviors, post-

intervention, compared to those in the two “Self” Actor message conditions. 

Hypothesis 1.2b: There will be a main effect of Solution Actor on future intention of 

engaging in pro-environmental behaviors (“over the next month”), such that those in the two 

“Legislator” Actor message conditions will report a stronger intention to engage in pro-

environmental behaviors, post-intervention, compared to those in the two “Self” Actor message 

conditions. 

Hypothesis 1.2c: There will be a main effect of Solution Actor on future intention of 

committing to clean sources of electricity (“over the next month”), such that those in the two 

“Legislator” Actor message conditions will report a stronger intention to commit to clean sources 

of electricity, post-intervention, compared to those in the two “Self” Actor message conditions. 

Hypothesis Set 2 Rationale: Like the first set of hypotheses, it is easy to get 

overwhelmed when considering how best to behave pro-environmentally. Along with the number 

of behaviors considered, perceptions of barriers and overwhelm can also be applied to the 

responsibility of such behaviors. As reviewed, individuals must believe the behavior they wish to 

adopt is challenging enough, but not too challenging that it cannot be attained (Locke, 1996). 

Furthermore, insights into the “wickedness” of CC (Rittel & Webber, 1973; Head, 2008; 

Incropera, 2016; Marshall, 2015; Termeer, et al., 2013) and the subsequent negative outcomes 

that can result from group-related behaviors (Anderson, 2003; Karau & Williams, 1993; Simms 

& Nichols, 2014; Wullenkord & Reese, 2021). Accordingly, I hypothesized that encouraging 

another body–especially nonspecific facets and members of the U.S. Government–to take a top-
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down initiative, rather than convincing yourself to take more of a bottom-up initiative, would 

receive higher perception and intention ratings from participants. 

Hypothesis 1.3a: There will be an interaction effect between Solution Involvement and 

Solution Quantity on perceptions of ease engaging in pro-environmental behavior, such that 

those in the “Multiple–Self” message condition will report lower overall perceptions of ease 

engaging in pro-environmental behavior, post-intervention compared to, compared to those in 

the other three message conditions. 

Hypothesis 1.3b: There will be an interaction effect between Solution Involvement and 

Solution Quantity on future intention of engaging in pro-environmental behaviors (“over the next 

month”), such that those in the “Multiple–Self” message condition will report lower overall 

future intention of engaging in pro-environmental behaviors, post-intervention, compared to 

those in the other three message conditions. 

Hypothesis 1.3c: There will be an interaction effect between Solution Involvement and 

Solution Quantity on future intention of committing to clean sources of electricity (“over the next 

month”), such that those in the “Multiple–Self” message condition will report lower future 

intention of committing to clean sources of electricity, post-intervention, compared to those in 

the other three message conditions. 

Hypothesis Set 3 Rationale: The third set of hypotheses continues the examination of 

strategies that are most encouraging of pro-environmental behaviors. As mentioned, I 

hypothesized that those in the Single Quantity and Legislator Actor conditions would internally 

evaluate these appeals as least difficult–and thus most appealing. In contrast, the Multiple 

Quantity and Self Actor conditions may induce appraisals of difficulties, specific to both 

perceptions of the attainability of the behaviors and the self-efficacy the target possesses. As 
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such, I hypothesized the combination of these factors may be perceived as more difficult factors–

that is, participants randomized into the Multiple–Self message condition–would report the 

lowest perception and intention ratings, compared to participants in the other three intervention 

conditions. 

 Study 1 Method 

 Study 1 Participants 

A total of 135 [M(SD)Age = 40.70(12.6) years, Male = 54%, White = 75%, at least 

“Somewhat Liberal” = 67%] participants were recruited for Study 1. This sample size was 

calculated to sufficiently fill each predictor cell. All participants were recruited and compensated 

$0.50 via the CloudResearch marketplace to complete the online Qualtrics survey, which 

included all study materials. The CloudResearch marketplace was chosen to recruit from a 

nationally representative sample.  

 Study 1 Design 

Study 1 utilized a 2x2 factorial between-subjects design to examine the efficacy of 

different frames of CC solutions. The manipulated factor was the message intervention, which 

varied in two ways, creating four messages: Quantity of the behaviors (“Multiple” versus 

“Single”) X Actor of the behaviors (“Legislator” versus “Self”). Each of the four messages 

encouraged specific behavior-based solutions to climate change but varied in how many 

solutions were suggested (i.e., seven solutions in the two “Multiple” messages versus two 

solutions in the two “Single” messages) and whom the message implicated as the initiator of 

these behaviors (i.e., Elected U.S. Government Officials in the two “Legislator” messages versus 

the target participant in the two “Self” messages). An online Qualtrics survey presented 



44 

participants with one of the four messages, with a battery of other behavioral, attitudinal, and 

demographic items. 

 Study 1 Materials 

Participant Prescreening. The Study 1 survey required workers to successfully 

complete a robot captcha and three prescreening items before being officially enrolled in the 

study. First, the GWSA’s Six America’s Short SurveY (SASSY) determined which of the six 

audiences participants belong to (Chryst et al., 2018). This was a four-item, multiple-choice 

assessment adapted from the original GWSA assessment (Maibach et al., 2009) to categorize 

respondents more quickly into one of the six GWSA categories in online settings. This scale 

shows adequate reliability and validity, with a high true positive classification rate (Chryst et al., 

2018) compared to the original 36-tem scale (Maibach et al., 2011). Because these studies’ foci 

centered on those passionate about and supportive of overcoming CC, only participants 

belonging to the highest two categories–the Alarmed and the Concerned categories–were 

permitted to continue.  

Second, participants recorded whether they voted in a government election over the 

previous three years. Only those who responded “yes” were permitted to continue to ensure this 

sample had a baseline intention to engage in civic action (i.e., voting). Finally, workers were 

required to read a passage about turtles and answer a follow-up comprehension question. Those 

who meet the criteria listed above were enrolled in the study, internally assigned a participant 

identification code, randomly assigned to one of four message conditions, and permitted to begin 

the survey. Those not meeting these criteria were notified of their ineligibility to participate in 

this study and thanked for their time. See Appendix A for all Pre-Screening materials. 
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Pre-Intervention Questionnaire. The Pre-Intervention Questionnaire consisted of 

several items measuring participants’ attitudes and inclinations toward pro-environmental 

behaviors. First, participants recorded the level of ease associated with pro-environmental 

behaviors, in general, and specifically with “committing to clean electricity practices and 

products” by rating how much they agree that engaging in these behaviors is “Easy,” 

“Demanding,” “Attainable,” and “Difficult”. Then they were asked to rate how likely they had 

been “over the past month” to engage in general pro-environmental behaviors and commit to 

clean electricity. Participants responded to these items using seven-point Likert scales created for 

each reaction. This questionnaire also included an attention check item, which participants 

requested participants to record “Slightly Agree.” See Appendix B for the Pre-Intervention 

Questionnaire items.  

Big Five Inventory (BFI; John & Srivastava, 1999). Participants completed the Big 

Five Inventory between the Pre-Intervention Questionnaire and the message intervention as a 

distractor task (see Appendix C). It was a 44-item assessment of the five dimensions of 

personality: Openness, Conscientiousness, Extraversion, Agreeableness, and Neuroticism (see 

Appendix C). Participants responded to these 44 statements of “I see myself as someone who…” 

on a five-point Likert scale that ranges from “Disagree Strongly” to “Strongly Agree.” Fifteen of 

these items required reverse scoring. Example items included “Is talkative” and “Is reserved” 

(measuring Extraversion), “Tends to find fault with others” and “Is helpful and unselfish with 

others” (measuring Agreeableness), “Does a thorough job” and “Can be somewhat careless” 

(measuring Conscientiousness), “Is depressed, blue” and “Is relaxed, handles stress well” 

(measuring Neuroticism), and “Is original, comes up with new ideas” and “Prefers work that is 

routine” (measuring Openness). 
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Message Interventions. This study incorporated a 2 (Quantity: Multiple vs. Single) X 2 

(Actor: Self vs. Legislator) between-subjects design. Following enrollment, Qualtrics randomized 

participants into one of four categories, which determined the intervention message they received 

(i.e., Multiple Quantity–Self Actor, Multiple Quantity–Legislator Actor, Single Quantity–Self 

Actor, and Single Quantity–Legislator Actor; see Appendix D). These messages varied in the 

number of proposed behavior groups (i.e., the two Multiple Quantity messages presented seven 

behavior groups, and the two Single Quantity messages presented one) and who should take 

responsibility for their implementation (i.e., the two Self Actor messages promoted self-initiation 

of these behaviors and the two Legislator Actor messages promoted legislative initiation of these 

behaviors). Despite these manipulations, each message had the same structure, in which the issue 

of climate change was presented, behavior-based solutions were presented, and justification for 

the behaviors and their initiators was provided before encouraging participants to reflect on the 

information. Additionally, each of the four messages included “Committing to Clean Electricity 

Practices and Products” as a target behavior, which has been regarded as some of the most 

impactful pro-environmental actions that can be taken (e.g., Griffith, 2022; Jaccard, 2022; 

McCollum et al., 2014; Sugiyama, 2012; Yadoo & Cruickshank, 2012; Zhang & Fujimori, 

2020). The collection of proposed pro-environmental behaviors represented a variety of 

economic and environmental resources people can find online and in the research literature (e.g., 

IPCC, 2005; Jaccard, 2020; Stern, 2000). Participants were required to remain on the 

intervention-specific message page for a minimum of 30 seconds to help encourage attention to 

and processing of the information. 

Multiple Quantity Messages. The two Multiple Quantity messages informed participants 

“There are many different types of actions you can take” to ensure we successfully overcome 
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climate change. The messages then provided a list of seven behavior categories described as the 

“most effective behavior-based solutions to climate change we all should be engaging in.” These 

behaviors included Committing to clean electricity practices and products, Conserving energy, 

Reducing water and food waste, Buying eco-friendly products, Helping to protect your local 

ecosystems, Avoiding single-use goods, and Eating More Plants. Two example behaviors 

accompanied these category titles, providing participants the opportunity to contemplate them 

further (see Appendix D). 

Single Quantity Messages. On the contrary, the two Single Quantity messages informed 

participants “There is one specific type of action you can take” to ensure we successfully 

overcome climate change. Rather than displaying all seven behavior solutions, only the 

Committing to Clean Electricity Practices and Products option was displayed, along with the 

accompanying behavior examples (see Appendix D). 

Self-Actor Messages. Following the Quantity portion of the message, the two Self-Actor 

messages continued by advocating for the strength of “bottom-up (at the individual level)” 

efforts of overcoming CC. Specifically, they claimed, “Taking the initiative of engaging in these 

behaviors–rather than waiting on others–is arguably our best path forward.” To close, these 

messages asked participants, “So, what new actions can you start taking today?” to encourage 

processing and elaboration of the message’s information (see Appendix D). 

Legislator-Actor Messages. On the other hand, the two Legislator-Actor messages 

followed the Quantity-related information by advocating for the strength of “top-down (at the 

legislative level)” efforts of overcoming CC. Specifically, they claimed, “Passing legislation 

making it easier to engage in these behaviors–rather than relying on individuals to take different 

actions themselves– is arguably one of our best paths forward. ” To close, these messages asked 
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participants, “So, what new policies can you start advocating for today?” to encourage 

processing and elaboration of the message’s information (see Appendix D).  

Rotter’s Locus of Control Scale (1966). Rotter’s Locus of Control Scale is a 29-item 

scale that measures individual differences in the level of internal versus external control of 

reinforcement (1966; see Appendix E). Those who have an external locus of control (i.e., those 

who score higher on the scale) tend to believe the circumstances of their life are due to external 

factors, while those who have an internal locus of control (i.e., those who score lower on the 

scale) tend to believe that their life circumstances are the result of their own actions. Each item 

presented subjects with two statements, (e.g., “Many of the unhappy things in people's lives are 

partly due to bad luck” versus “People's misfortunes result from the mistakes they make.”), and 

participants were required to choose the statement they agree with the most. Research suggests 

this scale possesses measurement reliability and validity (Zerega et al., 1976).  

Post-Intervention Questionnaire. The Post-Intervention Questionnaire included the 

same items as and format of the Pre-Intervention Questionnaire (see Appendix B). Specifically, 

participants recorded the level of ease associated with pro-environmental behaviors, in general, 

and specifically with “committing to clean electricity practices and products” by rating how 

much they agree that engaging in these behaviors is “Easy,” “Demanding,” “Attainable,” and 

“Difficult” using seven-point agreement Likert scales. Then, they rated how likely they were to 

engage in these behaviors “over the next month,” also using seven-point Likert scales. 

Demographic Questionnaire. The Study 1 survey measured participants’ age, biological 

sex, race, and political ideology (see Appendix F). Specifically, participants entered their age as 

a whole number in a textbox and designated their political ideology on a seven-point Likert scale 

ranging from “Strongly Conservative” (1) to “Strongly Liberal” (7), with a midpoint of 
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“Moderate” (4). Multiple choice items measured sex and race, in which participants recorded the 

response(s) to each item best describing them. 

Attention and Manipulation Checks. To ensure participants are not distracted while 

completing this survey, the survey included multiple attention check items. First, within the BFI, 

participants were explicitly asked to respond “Slightly Agree” to an additional item (see 

Appendix C). Next, within the Post-Intervention Questionnaire (see Appendix B), participants 

were explicitly asked to respond “Disagree” to a specific item. Additionally, the Demographics 

Questionnaire at the end of the survey included a question asking participants to recall the 

information they viewed on the message intervention page earlier in the survey. Specifically, 

they responded whether they viewed “Committing to Clean Electricity Practices and Products” 

as a proposed behavior in the message they were asked to read earlier. Three additional 

responses will be included (i.e., Avoiding Aviation Travel, Investing in Green Companies and 

Industries, and Protest Against Environmental Offenders), which represented behaviors not 

described in any of the four intervention messages (see Appendix F). These responses were used 

in quality analyses during data cleaning.  

 Procedure 

After successfully completing each prescreening item, participants were enrolled in the 

study. To begin the survey, participants completed the Pre-Intervention Questionnaire to measure 

specific environmental attitudes and behaviors. Next, to help mitigate the potential of demand 

characteristics later in the survey, participants answered the New Big Five Inventory (John & 

Srivastava, 1999) as a distractor task. Then, participants were given one of four messages to 

read, depending on the message condition they were randomized into at survey enrollment. 

Following, they completed Rotter’s Locus of Control Scale (1966) before answering specific CC 
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solution-related attitudes and behaviors, mirroring those asked before the message intervention. 

To conclude the survey, participants recorded their demographic characteristics before being 

debriefed, thanked for their time, and provided instruction to receive compensation for their 

participation.  

 Study 1 Results 

 Data Preparation 

Using the CloudReserach® Connect marketplace, data were initially collected from 146 

participants who passed each of the three prescreening tasks at the beginning of the survey. 

Specifically, after being screened as a member of either the Alarmed or the Concerned using the 

GWSA SASSY questionnaire, only participants who recorded having voted in a U.S. 

government election over the last three years and those who passed the reading comprehension 

check (i.e., reading a passage about turtles and answering a multiple-choice comprehension 

question) were allowed to complete the survey. From this initial sample, six participants’ data 

were removed before analyses under suspicion of careless or computer-generate responding 

(computed by Qualtrics’ ReCAPTCHA Score), while another six participants’ data were 

removed for failing two or more of the three attention checks presented within the survey. In 

total, analyses included 135 participants’ data. Examination of Study 1 variable distributions 

revealed both the pre- and post-intervention scores of engaging in general pro-environmental 

behavior and engaging in clean electricity practices and products were negatively skewed. 

Accordingly, to remediate this issue, these variables were square transformed before they were 

used for analysis (Lee, 2020; see Table 1). Study 1 data were analyzed using jamovi® statistical 

software (2022). 
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Table 1. Study 1 Variable Transformations 

 1 12 2 22 3 32 4 42 

Mean (SD) 
5.71 

(0.97) 

33.50 

(9.86) 

5.79 

(0.90) 

34.40 

(9.84) 

5.09 

(1.45) 

28.00 

(13.50) 

5.44 

(1.34) 

31.30 

(12.80) 

Min–Max 1–7 1–49 2–7 4–49 1–7 1–49 1–7 1–49 

Skewness -1.49 -0.53 -0.83 -0.24 -0.76 -0.11 -1.16 -0.36 

1.  Pre-Intervention Pro-Environmental Engagement Likelihood 

2.  Post- Intervention Pro-Environmental Engagement Likelihood 

3.  Pre-Intervention Clean Electricity Commitment Likelihood 

4.  Post-Intervention Clean Electricity Commitment Likelihood 

 

 A priori Hypothesis Testing 

The first subset of each hypothesis projected perceptions of ease engaging, generally, in 

pro-environmental behaviors, such that those in the Single Quantity (H1a) and Legislator Actor 

(H2a) message intervention conditions were expected to record higher perceptions of ease 

compared to the Multiple Quantity and Self Actor participants, respectively, while those in the 

MultipleXSelf condition (H3a) were expected to record the lowest perceptions compared to the 

other three factorial message combinations. To test these hypotheses, a multiple regression 

analysis predicted the post-intervention perceptions of ease associated with engaging, generally, 

in pro-environmental behaviors, using a full factorial design of three main effects: condition 

assignment to Solution Quantity (Single versus Multiple), condition assignment to Solution Actor 

(Self versus Legislators), and the squared pre-intervention measure of the dependent variable. 

The perceptions of ease scores were constructed as the sum composite of responses to four items 

presented before and after the persuasive message intervention, with both the pre-intervention 

measure (Cronbach’s ɑ = .795) and post-intervention (Cronbach’s ɑ = .782) composite scores 
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demonstrating adequate reliability. This model was significant, F(7, 127) = 30.30, p < .001, Adj. 

R2 = .605, accounting for nearly 61% of the variance in post-intervention ease perceptions. 

However, the only significant predictor within this model was the pre-intervention perceptions of 

ease composite score, B(SE) = 0.82(1.87), t(127) = 1.80, p < .001 (see Table 2), demonstrating a 

positive relationship between it and the dependent variable, as is expected in pre-/post-

intervention designs. Accordingly, the results of this multiple regression failed to support the 

first subsets of each hypothesis, as no significant differences in perceptions of ease were 

discovered when manipulating the number or proposed initiator of proposed pro-environmental 

behaviors. 

 

Table 2. Multiple Regression Predicting Post-Intervention Perceptions of Ease Engaging in 

General Pro-Environmental Behaviors (Hypotheses 1a, 2a, and 3a) 

  Estimate SE t p 

Intercept 3.36 1.87 1.80 .075 

Pre- Behavior Ease Total 0.82 0.10 8.21 < .001 

Solution Quantity 4.60 2.67 1.72 .087 

Solution Actor -2.52 2.78 -0.91 .366 

Pre-LikelyXQuantity -0.25 0.14 -1.76 .081 

Pre-LikelyXActor 0.13 0.15 0.87 .386 

QuantityXActor -2.04 4.14 -0.49 .622 

Pre-LikelyXQuantityXActor 0.12 0.22 0.55 .586 

Note: The Multiple Quantity and Self Actor levels were dummy coded as the reference levels. 
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The second subset of each hypothesis projected future likelihood of engaging in pro-

environmental behaviors “over the next month,” such that those in the Single Quantity (H1b) and 

Legislator Actor (H2b) message intervention conditions were expected to record higher post-

intervention intention compared to the Multiple Quantity and Self Actor participants, 

respectively, while those in the MultipleXSelf condition (H3b) were expected to record the lowest 

intentions compared to the other three factorial message combinations. To test these hypotheses, 

a multiple regression analysis predicted the squared post-intervention likelihood of engaging, 

generally, in pro-environmental behaviors “over the next month” using a full factorial design of 

three main effects: condition assignment to Solution Quantity (Single versus Multiple), condition 

assignment to Solution Actor (Self versus Legislators), and the squared pre-intervention measure 

of the dependent variable. This model was significant, F(7, 127) = 15.00, p < .001, Adj. R2 = 

.422 (see Table 3), accounting for over 42% of the variance in post-intervention likelihood. 

Regarding Hypothesis 1b, this model revealed a significant main effect of Solution Quantity, 

B(SE) = -20.52(7.13), t(127) = -2.88, p = .005; however, the difference between the two levels of 

this category was opposite of what was hypothesized, such that those in the Multiple Quantity 

condition [M(SD) = 36.00(0.94); square root back-transformed M(SD) = 6.00(0.97)] recorded a 

significantly higher likelihood of post-intervention behavior likelihood compared to the Single 

Quantity condition [M(SD) = 32.60(0.90); square root back-transformed M(SD) = 5.70(0.98); see 

Figure 6]. Regarding Hypothesis 2b, this model revealed a significant main effect of Solution 

Actor, B(SE) = -13.05(5.97), t(127) = -2.19, p = .031; however, again, the difference between the 

two levels of this category was opposite of what was hypothesized, such that those in the Self 

Actor condition [M(SD) = 36.1(0.94); square root back-transformed M(SD) = 6.01(0.98)] 

recorded a significantly higher likelihood of post-intervention behavior likelihood compared to 
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the Legislator Actor condition [M(SD) = 32.6(0.90); square root back-transformed M(SD) = 

5.71(0.98); see Figure 7]. The only other significant predictor was the interaction between pre-

intervention behavior likelihood and Solution Quantity condition assignment, B(SE) = 

0.48(0.20), t(127) = 2.37, p = .019. Accordingly, these results failed to provide support for the 

second subsets of each hypothesis, as intention to engage in pro-environmental behavior was 

most greatly affected when encouraging self-initiation of multiple behaviors rather than urging 

Legislator-initiation of a specific set of (i.e., clean energy-related) policies. 

 

Table 3. Multiple Regression Predicting Post-Intervention Likelihood of Engaging in 

General Pro-Environmental Behaviors “Over the Next Month” (Hypotheses 1b, 2b, and 

3b) 

  Estimate SE t p 

Intercept 27.58 4.64 5.94 < .001 

Pre- Behavior Likely2 0.32 0.13 2.46 .015 

Solution Quantity -20.52 7.13 -2.88 .005 

Solution Actor -13.05 5.97 -2.19 .031 

QuantityXPre-Likely2 0.48 0.20 2.37 .019 

ActorX Pre-Likely2 0.25 0.17 1.44 .153 

QuantityXActor 11.16 9.53 1.17 .243 

QuantityXActorX Pre-Likely2 -0.27 0.27 -0.98 .330 

Note: The Multiple Quantity and Self Actor levels were dummy coded as the reference levels. 
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Please Note: Error bars were constructed using 1 Standard Error from the Mean 

Figure 6. Main Effect of Solution Actor Predicting Post-Intervention Likelihood of 

Engaging in General Pro-Environmental Behaviors “Over the Next Month” (Hypothesis 

2b) 
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Please Note: Error bars were constructed using 1 Standard Error from the Mean 

Figure 7. Main Effect of Solution Quantity Predicting Post-Intervention Likelihood of 

Engaging in General Pro-Environmental Behaviors “Over the Next Month” (Hypothesis 

1b) 

 

Finally, the third subset of each hypothesis projected future intention of engaging in clean 

electricity practices and products “over the next month,” such that those in the Single Quantity 

(H1c) and Legislator Actor (H2c) message intervention conditions were expected to record 

higher post-intervention intention compared to the Multiple Quantity and Self Actor participants, 

respectively, while those in the MultipleXSelf condition (H3c) were expected to record the lowest 

intentions compared to the other three factorial message combinations. To test these hypotheses, 
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a third multiple regression analysis predicted squared post-intervention likelihood of engaging in 

clean electricity practices and products “over the next month” scores using a full factorial design 

of three main effects: condition assignment to Solution Quantity (Single versus Multiple), 

condition assignment to Solution Actor (Self versus Legislators), and the squared pre-

intervention measure of the dependent variable. This model was significant, F(7, 127) = 23.10, p 

< .001, Adj. R2 = .488 (see Table 4), accounting for nearly 49% of the variance in post-

intervention likelihood. Regarding Hypothesis 1c, this model revealed a non-significant main 

effect of Solution Quantity, B(SE) = -7.15(5.35), t(127) = -1.34, p = .184. For Hypothesis 2c, this 

model revealed a significant main effect of Solution Actor, B(SE) = -18.31(5.03), t(127) = -3.64, 

p < .001; however, the difference between the two levels of this category was opposite of what 

was hypothesized, such that those in the Self Actor condition [M(SD) = 32.6(1.12); square root 

back-transformed M(SD) = 6.02(1.06)] recorded a significantly higher likelihood of post-

intervention behavior likelihood compared to the Legislator Actor condition [M(SD) = 

30.5(1.13); square root back-transformed M(SD) = 5.52(1.06); see Figure 8]. Finally, regarding 

Hypothesis 3c, this model revealed a significant interaction effect of Solution Quantity and 

Solution Actor condition assignments, B(SE) = 17.15(7.34), t(127) = 2.32, p = .022 (see Figure 

9). However, post-hoc analysis of variance [ANOVA; F(3, 131) = 1.30, p = .278, η2p = .03] 

probing this interaction found no significant differences between the interaction levels. 

Accordingly, these results failed to support the third subset of each hypothesis, as commitment to 

clean electricity practices and products was most greatly affected when encouraging self-

initiation of multiple behaviors rather than urging Legislator-initiation of these clean electricity-

related policies. 
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Table 4. Multiple Regression Predicting Post-Intervention Likelihood of Committing to 

Clean Electricity Practices and Products “Over the Next Month” (Hypotheses 1c, 2c, and 

3c) 

  Estimate SE t p 

Intercept 22.44 3.74 5.99 < .001 

Pre- Electricity Likely2 0.42 0.11 3.68 < .001 

Solution Quantity -7.15 5.35 -1.34 .184 

Solution Actor -18.31 5.03 -3.64 < .001 

QuantityXPre-Likely2 0.14 0.17 0.87 .387 

ActorX Pre-Likely2 0.51 0.16 3.24 .002 

QuantityXActor 17.15 7.39 2.32 .022 

QuantityXActorX Pre-Likely2 -0.47 0.24 -1.94 .054 

Note: The Multiple Quantity and Self Actor levels were dummy coded as the reference levels. 
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Please Note: Error bars were constructed using 1 Standard Error from the Mean 

Figure 8. Main Effect of Solution Actor Predicting Post-Intervention Likelihood of 

Committing to Clean Electricity Practices and Products “Over the Next Month” 

(Hypothesis 2c) 
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Please Note: Error bars were constructed using 1 Standard Error from the Mean 

Figure 9. Interaction Effect of Solution Quantity and Actor Predicting Post-Intervention 

Likelihood of Committing to Clean Electricity Practices and Products “Over the Next 

Month” (Hypothesis 3c) 

 

 Exploratory and Ancillary Analyses 

With a priori hypothesis testing, several exploratory analyses were conducted to better 

understand the Study 1 data (see Table 5 for the means of, ranges of, and bivariate correlations 

between Study 1’s primary and demographic variables). Upon review, this sample of participants 

recorded higher-than-not pre-intervention perceptions of ease engaging in general pro-

environmental behaviors (M = 17.90 out of 28, SD = 4.41), as well as higher-than-not pre-
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intervention likelihood of both engaging in general pro-environmental behaviors (M = 5.71 out 

of 7, SD = 0.97) and in clean electricity products and practices (M = 5.09 out of 7, SD = 1.45). 

Additionally, as would be expected, participants’ pre-intervention perceptions of ease engaging 

in pro-environmental behaviors was significantly correlated with both pre-intervention (r = .410, 

p = <.001) and post-intervention likelihood of engaging in general pro-environmental behaviors 

(r = .325, p = <.001), as well as post-intervention likelihood of engaging in clean electricity 

practices and products (r = .179, p = <.035); however, it was not significantly correlated with 

pre-intervention likelihood of engaging in clean electricity practices and products (r = .150, p = 

<.083). It is also important to note this sample was largely Liberal-leaning (M = 5.13 out of 7, 

SD = 1.73) and college-educated (M = 3.59 out of 4, SD = 0.65), with relatively moderate-

income (M = 3.08 out of 5, SD = 1.47).  
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 Table 5. Means, Ranges, and Bivariate Correlations of Study 1 Variables 

  M(SD) Range 1 2 3 4 5 6 7 8 9 

1 
17.90 

(4.41) 
4–28 –                 

2 
18.00 

(4.44) 
4–28 

.777 

*** 
–               

3 
5.71 

(0.97) 
1–7 

.410 

*** 

.365 

*** 
–             

4 
5.79 

(0.90) 
1–7 

.325 

*** 

.356 

*** 

.548 

*** 
–           

5 
5.09 

(1.45) 
1–7 .150 

.273 

*** 

.278 

*** 

.260 

** 
–         

6 
5.44 

(1.34) 
1–7 

.179 

* 

.249 

*** 

.207 

* 

.398 

*** 

.684 

*** 
–       

7 
40.70 

(12.60) 
20–71 -.005 -.012 -.008 .049 -.141 -.079 –     

8 
5.13 

(1.73) 
1–7 .063 -.024 -.054 -.088 -.108 -.040 

-.185 

* 
–   

9 
3.59 

(0.65) 
1–4 -.058 -.101 .069 -.008 

-.205 

* 

-.175 

* 
-.020 .014 – 

10 
3.08 

(1.47) 
1–5 .057 0.062 -.099 -.055 .056 .008 .057 

-.180 

* 

.293 

*** 

Note: * p < .05, ** p < .01, *** p < .001 

1.  Pre-Intervention Pro-Environmental Perceptions of Ease Total Score 

2.  Post-Intervention Pro-Environmental Perceptions of Ease Total Score 

3.  Pre-Intervention Pro-Environmental Engagement Likelihood 

4.  Post- Intervention Pro-Environmental Engagement Likelihood 

5.  Pre-Intervention Clean Electricity Commitment Likelihood 

6.  Post-Intervention Clean Electricity Commitment Likelihood 

7.  Age (in whole number years) 

8.  Political Orientation (1. Strongly Conservative – 7. Strongly Liberal; 4. Moderate) 

9.  Education (1. Less than high school – 4. Bachelor’s degree or higher) 

10. Income (1. Up to 24.9k – 5. 85k or more; increments of 15k) 
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Examining the relationships between the primary and demographic variables revealed 

only significant negative correlations between education and both the pre-intervention (r = -.205, 

p = .017) and post-intervention measures of commitment to clean electricity products and 

practices (r = -.175, p = .042). Independent samples t-tests also analyzed sex differences between 

male (n = 72) and female (n = 61) participants and race differences between white (n = 101) and 

non-white (n = 34) participants. However, analyses revealed neither sex [Post-Intervention 

Perceptions of Ease Engaging in General Pro-Environmental Behaviors: t(131) = 0.75, p = .453; 

Post-Intervention Likelihood of Engaging in General Pro-Environmental Behaviors: t(131) = 

0.27, p = .787; Post-Intervention Likelihood of Committing to Clean Electricity Practices and 

Products: t(131) = -0.21, p = .836] nor race differences [Post-Intervention Perceptions of Ease 

Engaging in General Pro-Environmental Behaviors: t(131) = -0.46, p = .649; Post-Intervention 

Likelihood of Engaging in General Pro-Environmental Behaviors: t(131) = 0.01, p = .991; Post-

Intervention Likelihood of Committing to Clean Electricity Practices and Products: t(131) = 

0.51, p = .543] in either of the three dependent variables in Study 1.  

Additional independent samples t-tests analyzed differences between Alarmed (n = 81) 

and Concerned participants (n = 54) in the primary Study 1 variables. These analyses showed no 

significant differences between the Alarmed and the Concerned in perceptions of ease engaging 

in general pro-environmental behaviors in both the pre-intervention [t(133) = 1.64, p = .103, d = 

.29] and post-intervention scores [t(131) = 0.79, p = .431, d = 14]. However, these analyses did 

reveal significant differences in the post-intervention likelihood of engaging in general pro-

environmental behaviors [t(133) = 2.98, p = .003, d = .52; M(SD)Alarmed = 5.98(0.91), 

M(SD)Concerned = 5.52(0.82)] but only marginally so in the pre-intervention scores [t(133) = 

1.90, p = .059, d = .34; M(SD)Alarmed = 5.84(1.04), M(SD)Concerned = 5.52(0.82)]. Finally, 
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analyses evaluating likelihood of engaging in clean electricity practices and products showed 

similar outcomes, such that they detected significant differences in the post-intervention scores 

[t(133) = 3.19, p = .002, d = .56; M(SD)Alarmed = 5.73(1.40), M(SD)Concerned = 5.00(1.13)] 

but only marginally so in the pre-intervention scores [t(133) = 1.93, p = .056, d = .34; 

M(SD)Alarmed = 5.28(1.52), M(SD)Concerned = 4.80(1.31)]. 

 Study 1 Discussion 

The purpose of Study 1 was to investigate the effectiveness of arguments encouraging 

pro-environmental behavior engagement when presented to Americans who care the most about 

the issue of climate change. Specifically, four messages varied by the quantity of proposed pro-

environmental behaviors [a single behavior (i.e., commitment to clear energy practices and 

products) versus multiple (i.e., seven different types of behaviors, including commitment to clear 

energy practices and products)] and by the proposed actor of these behaviors [self-initiated (i.e., 

“bottom-up” behaviors) versus legislator-initiated (i.e., “top-down” behaviors). Only Americans 

with relatively high views and motivations related to the issue of climate change were recruited 

for participation. This was determined using the GWSA Six Americas Short SurveY (SASSY; 

Chryst et al., 2018), which admitted members of the two highest of six “segments” (i.e., the 

Alarmed and the Concerned; an estimated 51% of American adults). These individuals tend to 

hold the highest beliefs, largest concern, and most motivation regarding the issue of CC, and they 

tend to be the most open and willing to participate in pro-environmental behaviors (Maibach et 

al., 2011). Following study enrollment, participants recorded their recent likelihood (i.e., “over 

the past month”) of and perceptions of ease associated with engaging in general pro-

environmental behaviors and committing to clean electricity practices and products. They were 

then randomized within the Qualtrics survey platform to read one of four persuasive messages 



65 

[Single Quantity X Self Actor, Single Quantity X Legislator Actor, Multiple Quantity X Self 

Actor, or Multiple Quantity X Legislator Actor), before answering a similar set of questions as 

pre-intervention edited to reflect future (rather than past) likelihood of behavior engagement (i.e., 

“over the next month”). The highlighted behaviors were chosen for their high level of impact 

associated with the reduction of GHGs like CO2, with the idea that participants would respond 

more positively to arguments highlighting only one set of behaviors versus multiple (i.e., seven). 

Furthermore, while each message accentuated the positive effects of either “Self-” initiated 

(bottom-up) or “Legislator-” initiated (top-down) pro-environmental behaviors, it was believed 

that participants would respond more positively to arguments that shifted the onus of these 

behaviors from them onto others that are generally perceived to have more direct access to 

initiating impactful changes.  

These expectations were reflected within the Study 1 hypotheses, which predicted 

individuals in the Single Quantity and Legislator Actor message conditions would report the 

highest post-intervention perceptions of ease engaging in general pro-environmental behaviors 

(Hypotheses 1a, 2a, and 3a) and highest likelihood of engaging in general pro-environmental 

behaviors (Hypotheses 1b, 2b, and 3b) and committing to clean electricity practices and products 

(Hypotheses 1c, 2c, and 3c). Additionally, it was hypothesized that those in the Multiple 

Quantity and Self Actor conditions would score the lowest on these measures. To test these 

hypotheses, three multiple regression analyses predicted the post-intervention score of the three 

variables using a full-factorial model of the Solution Quantity (Single versus Multiple), Solution 

Actor (Self versus Legislator), and pre-intervention score main effects. While no significant 

differences were discovered between the levels of these conditions in the model predicting post-

intervention perceptions of ease engaging in general pro-environmental behaviors (see Table 2), 
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surprising differences were found in the other two models. That is, the model predicting the post-

intervention likelihood of engaging in general pro-environmental behaviors “over the next 

month” (Table 3) revealed significant main effects of both Solution Quantity (see Figure 6) and 

Solution Actor (see Figure 7), such that those in the Multiple Quantity and Self Actor conditions 

reported significantly higher likelihood than those in the Single Quantity and Legislator Actor 

conditions, respectively. Furthermore, the model predicting the post-intervention likelihood of 

committing to clean electricity practices and products “over the next month” (see Table 4) 

revealed a significant main effect of Solution Actor (see Figure 8), such that those in the Self 

Actor condition reported higher likelihood than those in the Legislator Actor condition, as well 

as a significant interaction effect between Solution Quantity and Actor, such that those in the 

Multiple–Self condition reported the highest post-intervention likelihood (see Figure 9).  

Against expectations, these data suggest that Alarmed and Concerned Americans may, in 

fact, be more encouraged by messages encouraging the self-initiation of multiple different types 

of pro-environmental behaviors. Upon reflection, these findings could be due to several factors, 

related to these Americans’ beliefs and to their perceptions of our political institutions. First, 

research shows that Alarmed and Concerned Americans are typically more aware of, worried 

about, and engaged in the issue of CC compared to other GWSA audience members (Maibach et 

al., 2011). Recent findings suggest that nearly half of Americans fall within these two groups 

(Leiserowitz et al., 2021), meaning that nearly half of Americans are much less aware of, 

worried about, and engaged in this issue. Accordingly, it may be Alarmed and Concerned 

Americans feel compelled to involve themselves in a wide range of GHG-reducing, pro-

environmental activities. This is especially understandable when considering traditional 

approaches to pro-environmental persuasion, which tend to encourage a widespread, 
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comprehensive approach to tackling the issue of climate change. Given the gravity of climate 

change, Alarmed and Concerned Americans are the most likely to be receptive to pro-

environmental persuasive efforts, regardless of the framing of those efforts. According to the 

psychology literature on influence and attitude formation, certain attitudes and behaviors can 

function as anchors to a social identity the individual holds (Katz, 1960; Smith et al., 1956). 

Evidence suggests this is true including pro-environmental attitudes as well (Milfont, 2009). 

Moreover, people tend to believe and behave in ways that are consistent with beliefs and 

behaviors expressed in previous situations (Cialdini, 1984; Diener & Larsen, 1984; Funder & 

Colvin, 1991), to avoid negative outcomes such as cognitive dissonance (Elliot & Devine, 1994; 

Festinger, 1957, 1962). Accordingly, to retain self-perceptions of consistency and to avoid any 

related dissonance, it may be that Alarmed and Concerned Americans take the “more is more” 

approach when it comes to committing themselves to pro-environmental behaviors.  

Second, it is important to note the data for these two studies were collected in March of 

2023 when sentiments towards the U.S. government and its effectiveness were considerably 

tenuous. For example, debates over the U.S. Federal Government defaulting on its debt for the 

first time in its history were common in the news media (e.g., Wilkie, 2023), while federal 

government inaction on other pressing issues such as gun control (e.g., Baker et al., 2023), bank 

regulation, (e.g., Schroeder & Lang, 2023) and even climate change (e.g., Elbien, 2023), also 

dominated media headlines. Additionally, it is important to note that these sentiments may or 

may not have extended from the progression of the COVID-19 pandemic, in which the U.S. 

Federal Government’s handling of the crisis received notable criticism (e.g., Pezenik & Haslett, 

2022) and mandates of vaccinations (e.g., Brumfiel, 2022) created intense discourse among the 

public. While perceptions of U.S. federal government trust and effectiveness were not measured 
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in this study, other data on Americans’ views may help to elucidate the Study 1 findings. In fact, 

research published in 2022 illuminated Americans’ general lack of trust in American politics and 

institutions, such that most sampled Americans disagreed that the U.S. government is helpful 

(55%) and listens to the public (65%), while also believing it negatively affects the country 

(53%; Hitlin & Shutava, 2022). With these findings in mind, it may be that at least some of these 

participants have very low positive expectations related to the functionality of the U.S. 

government. Accordingly, presenting them with messages encouraging reliance on the 

government–let alone to solve one of the most pressing issues we currently face–may not have 

inspired a significant increase in pro-environmental behavior intentions. Instead, Americans may 

have internalized their hopes for overcoming CC, expressing significantly higher intentions to 

engage in self-initiated and multiple GHG-reducing activities.  

 Study 1 Limitations 

Of course, each study has limitations to consider in relation to its findings. First, upon 

review of the pre-intervention and post-intervention questionnaires, the wording of the items 

measuring perceptions of ease and behavior intention may have been unclear to participants. For 

example, while this study’s survey measured perceived ease and intention of engaging, 

specifically, in clean electricity practices and products, “pro-environmental behaviors” were 

measured generally. That is, for example, the associated future behavior intention item was 

worded as, “Over the next month, how likely are you to engage, generally, in pro-environmental 

behaviors?” Although participants were provided a short, accurate definition of pro-

environmental behaviors before these questions (“Please note: ‘Pro-environmental behaviors’ 

can be defined as any behavior that does not contribute to harming the environment. This term is 

commonly interchangeable with ‘green’ behaviors.”), the inclusion of this definition may have 
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introduced undue error in their responses. In fact, data from the original GWSA report shows 

that when provided with the opportunity to ask one question to climate scientists, Alarmed and 

Concerned Americans are exceedingly most interested in asking about actions against CC (over 

evidence, causes, and consequences; Maibach et al., 2011), underscoring potential uncertainty 

around this important piece of the climate change issue. Thus, it could be that Study 1 

participants may have benefitted from more guidance about these behaviors when asking these 

questions.  

Second, it is important to note that these data were collected using the online marketplace 

platform, Connect by CloudResearch, rather than in person. On this and similar platforms, 

workers sign up on the website to complete online tasks (e.g., academic surveys) for 

compensation. This feature allows workers to complete these tasks on their own accord, under no 

supervision by the task host. The validity of Study 1’s results relies on the assumption that 

participants honestly answered the survey’s questions and effortfully processed the information 

presented within the persuasive message intervention. Thankfully, survey participation metadata 

provided by Qualtrics can help to identify and remove potentially erroneous survey responses, a 

practice supported by social science researchers (Cheung et al., 2017). As reported above, 

participants’ data were examined using a combination of pre-screening items, attention checks, 

and Qualtrics measures; however, direct evidence of response quality remains unattainable 

through online marketplaces like this. Because of the novelty of the Connect platform, 

comprehensive data regarding the quality of task performance is limited; however, one recently 

published study shows positive signs of quality within Connect samples. That is, researchers 

found Connect participants provided higher quality data for the lowest price compared to 

samples from Amazon Mechanical Turk (MTurk), Qualtrics, and universities using college 



70 

students through SONA (Douglas et al., 2023). These findings are supported by other research 

on response quality from other online marketplaces (Cheung et al., 2017; Chmielewski & 

Kucker, 2020). Although the recent Connect findings are promising, further investigation into 

the quality of Connect workers’ performance is necessary to evaluate this platform’s utility.  

 Study 1 Future Directions 

Considering Study 1’s findings, a number of potential future research opportunities have 

been identified. First, future studies should seek to replicate and extend these findings while 

improving upon the methodological limitations discussed above. Because these participants 

unexpectedly reported higher intention of pro-environmental engagement following arguments 

for self-initiated (versus legislator-initiated) and multiple (versus one) actions, it is important to 

establish whether these findings generalize to other Alarmed and Concerned samples. These 

efforts may also benefit from incorporating more stringent quality control practices within the 

survey, including frequent attention checks, increased encouragement to effortfully engage in the 

online survey, and assessments of participants' perceptions of their data’s quality. To extend 

these results, future research could expand measurement into a larger group of pro-

environmental attitudes and behaviors. While this study measured perceptions of ease and 

likelihood of engaging in general pro-environmental behaviors and, specifically, clean electricity 

practices and products, other attitudes (e.g., perceptions of U.S. Federal Government trust and 

effectiveness, perceptions of pro-environmental behavior impactfulness, and willingness to adopt 

new pro-environmental behaviors, among others) and other GHG-reducing behaviors could help 

to elucidate the effectiveness of these arguments. 

Alternatively, it may also be interesting to test the efficacy of these messages when 

presented to lower GWSA audience members, such as the Cautious. Study 1 originally sought to 
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test the Solution Quantity and Actor arguments with the most likely and willing individuals to 

engage in pro-environmental behaviors (i.e., the GSWA Alarmed and the Concerned). While 

research shows it is strategic to tailor persuasive communications to strongly held beliefs 

(Kreuter & Wray, 2003; Roser-Renouf et al., 2015), examination of the Study 1 data also reveals 

that these Americans report high levels of attitudes and behaviors even before the persuasive 

intervention (see Table 5). Accordingly, focusing these efforts on Americans with lower pre-

intervention pro-environmental attitudes and behaviors–such as members of the Cautious GWSA 

audience–may help reveal if promoting specific, legislator-initiated is effective. In fact, the 

foundational GWSA data reveals support for this endeavor. First, Cautious Americans tend to be 

open to pro-environmental persuasion efforts, as they report being most willing to change their 

mind regarding CC. Second, they also tend to be the most politically diverse compared to the 

other five audiences, while also being less politically active than their Alarmed and Concerned 

counterparts; furthermore, compared to the average American, they tend to be less engaged with 

most types of news media (Maibach et al., 2011). Accordingly, while having a higher potential 

for improvement of pro-environmental attitudes and behaviors, they may also be more immune 

to the political apathy discussed above. 
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Chapter 3 - Study 2 

 Study 2 Overview & Hypotheses 

Study 2 evaluated the efficacy of different appeals encouraging “opinion leadership” (i.e., 

the process of utilizing the familiarity and trust one holds with members of their social network 

to initiate dialogue and, ultimately, persuasion about specific topics; Nisbet & Kotcher, 2007) 

regarding the issue of CC, using the lens of the Five Factor Model of personality (Goldberg, 

1981, 1990; McCrae & John, 1992). That is, using knowledge of the traits and behaviors–and 

barriers to behaviors–most strongly associated with the intrapersonal dimensions of (lower) 

Extraversion, (higher) Agreeableness, and (lower) Neuroticism (Goldberg, 1990; John & 

Srivastava, 1999; McCrae & Costa, 1990; McCrae & John, 1992), especially in situations 

involving initiating interpersonal communication (Frederickx & Hofmans, 2014), I sought to 

examine whether specific types of information can help overcome common barriers to opinion 

leadership. This examination followed the congruence principle highlighted across psychological 

theory (Festinger, 1957, 1962; Heider, 1958), which projects that people are inclined to engage 

in behaviors and situations that promote the behavioral manifestation of their personality (Ickes, 

Snyder, & Garcia, 1997; Emmons, Diener, & Larsen, 1986; Hampson, 2012). As such, Study 2 

took an applied approach, utilizing psychological theories of personality and congruence to 

illuminate ways to overcome barriers to CC opinion leadership. 

Specifically, participants completed a five-factor personality scale after being exposed to 

four messages explaining the benefits of opinion leadership and providing (or not) additional 

information to help this goal. While the “Strategies'' message provided six tips on initiating 

conversations about difficult topics like CC, the “Counterarguments” message provided 

informational counters to six common arguments against the necessity of CC advocacy, and the 
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“Posts” message provided six examples of educational information that can be posted across 

social media platforms. Subsequently, these data were analyzed to examine whether individuals 

with certain personality traits find these interventions most effective, as was similarly examined 

in Hirsh and colleagues’ 2012 report. As in Study 1, these messages were crafted to elicit central 

processing of the CC solution-related information (as suggested by Roser-Renouf’s and 

colleagues’ 2015 report on tailored communication strategies). Although GWSA researchers 

report opinion leadership is most suitable for members of the Alarmed GWSA audience (Roser-

Renouf et al., 2015), Study 2 contributed to understanding how the Alarmed and the Concerned 

can be encouraged to engage with others. Thus, the following hypotheses were tested through the 

implementation of Study 2:  

Hypothesis 2.1: Lower Extraversion will be uniquely linked to positive ratings of the 

Posts intervention.  

 Exploratorily, Study 2 also sought to test whether lower Extraversion scores were 

uniquely linked to positive ratings of the Strategies intervention. 

 Hypothesis 2.2: Higher Agreeableness will be uniquely linked to positive ratings of the 

Counters intervention. 

 Exploratorily, Study 2 also sought to test whether higher Agreeableness scores were 

uniquely linked to positive ratings of the Posts intervention. 

 Hypothesis 2.3: Higher Neuroticism will be uniquely linked to positive ratings of each of 

the three interventions (the Strategies, the Counters, and the Posts). 

Hypotheses Rationale: Although not exact, the method and hypotheses of Study 2 were 

strongly related to Hirsh and colleagues’ 2012 study on tailoring advertisements to personality. 

These researchers found that the effectiveness ratings of the product advertisements were 
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significantly or nearly significantly unique to the targeted personality trait. That is, for example, 

participants’ effectiveness ratings of the Extraversion-based advertisement were distinctly related 

to higher scores in Extraversion, an effect that was unique to their report of that trait over the 

other four traits. Although the interventions in this Dissertation Study 2 are not directly tailored 

to traits of the Big Five dimensions, I sought to examine whether individuals with specific 

personality characteristics find additional, communication-encouraging tools most helpful for 

this pro-environmental opinion leadership. First, because those who are lower in Extraversion 

tend to be quiet and shy around others (i.e., not usually comfortable initiating conversations with 

other people; John & Srivastava, 1999), I predicted providing them with examples of ways to 

engage in opinion leadership online (as in the “Posts” condition) would be rated most positively 

by these individuals. Additionally, I explored whether providing strategies to initiate these 

conversations would also be helpful for those with lower Extraversion. Next, because individuals 

who are higher in Agreeableness tend to be non-confrontational and trusting (i.e., not effective at 

arguing with others about disagreements; John & Srivastava, 1999), I expected that providing 

sound counterarguments to these individuals (as is the case in the “Counters” condition) would 

be viewed as most helpful to these individuals. In addition, I explored whether providing 

examples of how to engage in online opinion leadership would also be helpful for those with 

higher Agreeableness. Finally, because individuals who are high in Neuroticism tend to be 

anxious and temperamental across all situations (i.e., can be anxious about connecting with 

others, especially regarding controversial topics; John & Srivastava, 1999), I anticipated 

providing suggestions of strategies, counterarguments, and social media posts will each be 

appealing to these individuals. Each of these three projections follows the congruence principle, 



75 

which posits individuals tend to seek out communication situations that are congruent with their 

personality (Cote & Moskowitz, 1998; Emmons et al., 1986; Hampson, 2012).  

 Study 2 Method 

 Study 2 Participants 

 A total of 97 participants [M(SD)Age = 41.30(13.60) years, Male = 54%, White = 72%, at 

least “Somewhat Liberal” = 64%] were recruited for Study 2. This sample size was based on a 

power analysis using G*Power (Faul et al., 2007) with a suggested sample size of 85, using a 

multiple regression effect size level of 0.15, a power level of .80, and four predictors. All 

participants were recruited and compensated $0.50 via the CloudResearch marketplace to 

complete the online Qualtrics survey that included all study materials. The CloudResearch 

marketplace was chosen to recruit from a nationally representative sample. 

 Study 2 Design 

 Study 2 utilized a within-subjects intervention design. The message intervention 

condition was the manipulated factor, which has four levels: Encouragement + Strategies 

condition, Encouragement + Counters condition,  Encouragement + Posts condition, and 

Encouragement Control condition. Additionally, this study also measured specific attitudes and 

behaviors regarding interpersonal communication about CC, their Five-Factor Model (John & 

Srivastava, 1999; McCrae & Costa, 1999) personality traits, and various demographic 

information. This study was conducted using an online Qualtrics survey.  

 Study 2 Materials 

Participant Prescreening. The Study 2 survey required workers to complete a robot 

captcha and three prescreening items before being officially enrolled in the study. Next, the four-

item GWSA’s SASSY assessment determined which of the six audiences workers belong to 
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(Chryst et al., 2018). As in Study 1, only participants belonging to the highest two categories–the 

Alarmed and the Concerned–were permitted to continue the Study 2 survey. Then, workers self-

reported their social media use by responding “yes” or “no” to the question, “Are you a social 

media user who posts, at least, occasionally?” Participants who responded “yes” were permitted 

to continue. Finally, workers were required to read a passage about turtles and answer a follow-

up comprehension question. Those who met the above criteria were enrolled in Study 2, 

internally assigned a participant identification code, and were allowed to begin the survey. Those 

who did not meet these criteria were notified of their ineligibility to participate in this study and 

were thanked for their time. See Appendix A for Study 2 Pre-Screening items. 

Demographics Questionnaire. The Study 1 survey measured participants’ age, 

biological sex, race, and political ideology (see Appendix F). Specifically, participants entered 

their age as a whole number in a textbox and their political ideology using a seven-point Likert 

scale ranging from “Strongly Conservative” (1) to “Strongly Liberal” (7), with a midpoint of 

“Moderate” (4). Multiple choice items measured sex and race, in which participants recorded the 

response(s) to each that best describes them.  

Intervention Messages. Participants read each of the four intervention messages, the 

order of which was block randomized to help prevent order effects (see Appendix G). To begin, 

participants were told the research team behind this study is seeking to test different types of 

appeals about climate change communication, and the participant was being recruited to help 

evaluate these appeals. Each message began with a base encouragement to initiate CC-related 

conversations with their friends and family. Specifically, this opening encouragement 

acknowledged that although it can be difficult to initiate CC-related conversations, evidence 

suggests they are great candidates for this important work. Three of these messages additionally 



77 

included either strategies for starting these conversations, counters to common denial and anti-

CC claims, or educational information from webpages that can easily be posted on social media. 

The fourth message instead ended with an encouragement to “do your part” in overcoming CC 

(read more about these messages below). Accordingly, along with the additional condition-

specific information, the encouragement opening for each message differed in two distinct ways, 

explained below. Participants were required to remain on the opening Encouragement page for a 

minimum of 30 seconds and on the intervention-specific message page for a minimum of 30 

seconds to help encourage attention to and processing of the message. 

Encouragement Control Message. Whereas the other three messages included additional 

information, the Control message in this study only included an Encouragement to engage in 

CC-related conversations with others. Each opening Encouragement declared the importance of 

initiating CC conversations while also acknowledging the difficulty some have in doing so. This 

beginning used the following wording: 

Climate change is a serious problem. Our ability to overcome its effects will require each 

and every one of us to act. 

While being greener and cleaner are important actions we should all focus on, there is 

another impactful–but much less promoted–action we should all increase: Creating 

dialog with friends & family members who may not be as passionate or knowledgeable 

about climate change. 

However, we know that, despite knowing its effects and caring deeply about it, climate 

change can be a difficult topic to discuss, for a number of reasons.  

Despite these difficulties, the Encouragement proclaimed that everyday individuals–rather than 

climate scientists–are some of the best candidates for this important work, due to the familiarity, 
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trust, and proximity they hold to those who could benefit from these conversations. Theoretical 

justification was offered to support this claim before it concluded with a summary 

encouragement sentence. Specifically, this portion of the message included the following 

information: 

Although difficulties exist, our research team strongly encourages you to rise to the 

challenge of initiating these conversations.  

In fact, you may be one of the best candidates for this impactful task! 

How?? 

Well, theories like the Two-Step Flow model of communication and other multiple 

findings from psychological research on influence show the 1) Familiarity, 2) Trust, and 

3) Proximity you hold—coupled with your 4) Passion for and 5) Knowledge of 

overcoming climate change—make you especially effective at having these important 

conversations with your friends and family. 

Lastly, the Encouragement Control concluded with a final, one-sentence summary of the 

impact they can impart as climate communicators, which declared, “Ultimately, talking with your 

friends and family about climate change is an important and effective way for you to do your 

part in overcoming it” (see Appendix G). 

Encouragement + Strategies Message. As mentioned, each message began with an 

opening encouragement to initiate CC conversations. After declaring the importance of initiating 

conversations about CC, the opening Encouragement of the Strategies message also 

acknowledged the potential difficulty of initiating these conversations using the following 

sentence: “For some of us, the act of starting and holding a conversation about controversial 

and emotionally charged issues (such as climate change) can be especially difficult.” 
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Additionally, at the end of the encouragement, this message informed participants, “To help 

overcome some of the difficulties of initiating these conversations, our team has compiled 6 tips 

for creating dialog about climate change with friends and family. And we need your help!” 

before instructing them to view the tips on the next page. 

The six “Strategies” presented on the following page of the survey were presented in the 

following order:  

“1. Pick the best moment,”  

“2. Actively listen by asking questions and finding connections,”  

“3. Ask to share your journey in climate change understanding,”  

“4. Don’t try to lecture or win,”  

“5. Focus on current events and solutions,” and  

“6. Thank them and ask to talk again another time.” 

Each of these Strategies was sourced from various blogs and webpages and was compiled to 

cover a breadth of strategies. With each strategy, three statements of additional explanation and 

context were also provided to ensure each point was clearly communicated. For example, after 

the first “Strategy” (Pick the best moment), the following statement also included the following 

explanation, along with two others: “Be sure to pick a time when the other person isn’t busy, 

tired, or distressed. That will give you the best chance to have a proactive, open, and positive 

conversation. At the same time, make sure it’s a good time for you too!” (see Appendix G). 

Encouragement + Counters Message. After declaring the importance of initiating 

conversations about CC, the opening Encouragement of the Counters message also 

acknowledged the potential difficulty of initiating these conversations using the following 

sentence: “For some of us, knowing how to refute misinformation and climate change denial 
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information in the moment of a conversation can be especially difficult.” Additionally, at the end 

of the encouragement, this message informed participants, “To help overcome some of the 

difficulties of initiating these conversations, our team has compiled 6 common counterarguments 

to climate change-denial claims that can be made if these claims come up in conversation. And 

we need your help!” before instructing them to view the arguments and their Counters on the 

next page. The six arguments were presented in the following order:  

“1. There really isn’t proof of climate change, and scientists aren’t even sure about its 

seriousness. Why should I care?”;  

“2. The climate has always been changing and probably always will. So, isn’t climate 

change a natural phenomenon?”;  

“3. Climate change is overexaggerated. I like the summer weather; I don’t see what’s so 

wrong with it being warmer.”;  

“4. It’s too late to do anything about climate change anyway. It’s too big of a problem 

and it’s too expensive to fix. Why bother?”;  

“5. Other countries like China and India contribute to climate change, too. We shouldn’t 

be the only one’s doing anything to fix it.”; and,  

“6. Mitigating climate change is economically impractical. More of these climate 

regulations will only hurt US businesses and the economy.”  

Each of these “Counters” was sourced from multiple webpages found via internet searches and 

was compiled to cover the breadth of anti-CC arguments that are commonly lobbied by skeptics 

and deniers. Each argument was directly followed by a counterargument that includes specific 

claims and points to relevant evidence that refutes that argument (see Appendix G). For example, 

the counterargument for the first claim will include the following text:  
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Scientists don’t “prove” theories and ideas; rather, they gather evidence that either 

supports or refutes them. 97% of scientists and every relevant climate change research 

group agree the evidence is clear: Climate change is a real issue that holds serious 

consequences for all of us on Earth. It is primarily caused and perpetuated by human 

activity. And we still have the time and capability to overcome the negative effects of 

climate change. 

Encouragement + Posts Message. After declaring the importance of initiating 

conversations about CC, the opening Encouragement of the Posts message also acknowledged 

the potential difficulty of initiating these conversations using the following sentence: “For some 

of us, the act of starting and holding a conversation about controversial issues (like climate 

change) in-person can be especially difficult.” Additionally, at the end of the encouragement, 

this message informed participants, “To help overcome some of the difficulties of having these 

conversations, our team has compiled 6 examples of social media posts that share links to 

information about climate change that can be easily posted across platforms. And we need your 

help!” before instructing them to view the Posts on the next page.  

The six posts were gathered from various webpages that can be easily found through an 

internet search, and they covered a wide range of educational information about CC. Before 

viewing these posts, participants were first asked to consider the following information: “Please 

note: These posts were formatted such that they can be posted across any major social media 

network. Also, these are just sample posts of links from relatively familiar sources; feel free to 

use these as templates to share your own favorite links!” Then, participants viewed the following 

titles of the pages and a video:  

A) “What is Climate Change?”,  
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B) “How do we know Climate Change is real?”,  

C) 5 stories of people impacted by Climate Change,”  

D) “Start with these 10 actions!”,  

E) 6 arguments to refute Climate Change denial,” and 

F) “Climate Change 101 with Bill Nye (YouTube).”  

Each of the six link titles was also accompanied by a brief text description introducing the topic 

and encouraging the (fictitious) reader to click on the post and link. For example, the “What is 

Climate Change?” link included, “Curious what climate change actually is or in search of 

information to send to another potentially curious individual? Check out this link published by 

the advocacy group the Natural Resource Defense Council (NRDC) to learn more” (see 

Appendix G).  

Message Effectiveness Questionnaires. Following each message intervention, 

participants rated the previous information across several factors ultimately related to perceived 

effectiveness (see Appendix H). Specifically, participants answered six questions, including “I 

find this information to be persuasive.” and “This is an effective message.” Participants 

responded to these items using seven-point Likert scales ranging from “Strongly Disagree” to 

“Strongly Agree.” Responses to these six items were summed to create composite effectiveness 

ratings for subsequent data analyses. 

Big Five Inventory (BFI; John & Srivastava, 1999). The Big Five Inventory is a 44-

item assessment of the five dimensions of personality: openness, conscientiousness, extraversion, 

agreeableness, and neuroticism (see Appendix C). Participants responded to these 44 statements 

of “I see myself as someone who…” using a five-point Likert scale that ranged from “Disagree 

Strongly” to “Strongly Agree.” Fifteen of these items required reverse scoring. Example items 
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included “Is talkative” and “Is reserved” (measuring Extraversion), “Tends to find fault with 

others” and “Is helpful and unselfish with others” (measuring Agreeableness), “Does a thorough 

job” and “Can be somewhat careless” (measuring Conscientiousness), “Is depressed, blue” and 

“Is relaxed, handles stress well” (measuring Neuroticism), and “Is original, comes up with new 

ideas” and “Prefers work that is routine” (measuring Openness). Evidence shows the BFI has 

strong reliability with substantial convergent validity with other Five Factor Model assessments 

(John & Srivastava, 1999).  

Attention and Manipulation Checks. To ensure participants were not distracted while 

completing this survey, it included multiple attention check items. That is, at the beginning of 

each ratings questionnaire (following each message intervention), participants were asked to 

confirm the message they were about to rate by selecting options from a multiple-choice item 

(see Appendix H). Specifically, they responded to the question “Which of the following 

categories best describes the topic of information you just read, specifically, on the previous 

page?” by choosing either, “Strategies for initiating conversations about climate change,” 

“Counterarguments to climate change denial claims,” “Educational information that can be 

easily posted on social media,” or “Encouragement to create dialogue about climate change.” 

Additionally, within the BFI, participants were explicitly asked to respond “Slightly Agree” to an 

additional item (see Appendix C).  

 Procedure 

 After completing each of the prescreening items, participants were enrolled in the study. 

To begin the survey, participants recorded their demographic characteristics of age, sex, race, 

and political ideology. Next, participants were told they were recruited to help evaluate specific 

appeals to climate change communication. Then, in block-randomized order, they were shown 
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each of the four message interventions. Following each intervention, participants were asked to 

identify and rate the information they just read. To conclude, participants completed the Big Five 

Inventory (John & Srivastava, 1999), before being debriefed, thanked for their time, and 

provided instructions to receive compensation for their participation. 

 Study 2 Results 

 Data Preparation 

Using the CloudReserach® Connect marketplace, data were initially collected from 112 

participants who passed each of the three prescreening tasks at the beginning of the survey. 

Specifically, after being screened as a member of either the Alarmed or the Concerned using the 

GWSA SASSY questionnaire, only participants who recorded being an active user of social 

media and those who passed the reading comprehension check (i.e., reading a passage about 

turtles and answering a multiple-choice comprehension question) were allowed to complete the 

survey. From this initial sample, 11 participants’ data were removed before analyses under 

suspicion of careless or computer-generated responses, while three participants’ data were 

removed for failing two or more of the three attention checks presented within the survey. In 

total, 98 participants’ data were included for analysis. Study 2 data were analyzed using jamovi® 

statistical software (2022).  

 A priori Hypotheses Testing 

Before hypothesis testing, the effectiveness scores for each of the four intervention 

conditions–calculated as a sum of six items using a seven-point Likert scale response–were 

evaluated. A review of the scores’ Cronbach’s ɑ revealed each of the messages scores (Strategies 

Effectiveness Score Cronbach’s ɑ = .955; Counters Effectiveness Score Cronbach’s ɑ = .947; 

Posts Effectiveness Score Cronbach’s ɑ = .938; Control Effectiveness Score Cronbach’s ɑ = 
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.964) demonstrated adequate reliability. Study 2 analyses were inspired by the study by Hirsch 

and colleagues (2011) evaluating the congruence between personality scores and the 

effectiveness ratings of an advertised consumer product. First, the relationships between the four 

interventions’ effectiveness ratings were evaluated, as strong correlations would suggest shared 

variance across the ratings. Correlations analyses revealed highly significant correlations 

between each set of ratings, with Pearson’s r ranging from .510 to .666 (see Table 6). To control 

for this variance, four multiple regression analyses were conducted in which effectiveness ratings 

from three of the messages were regressed on the rating of the fourth message (see Tables 7–10). 

In turn, the residuals of these regressions–which captured the variance in the effectiveness 

ratings uniquely associated with each message intervention–were used to predict scores of the 

BFI’s five dimension scores (see Tables 11–15). 

The first hypothesis predicted a negative relationship between Extraversion and 

effectiveness ratings of the Posts intervention condition, such that those lower in Extraversion 

(i.e., those who tend to be shy, reserved, and solitary) will uniquely rate the Posts information as 

effective. Additionally, the potential for a negative relationship between Extraversion and the 

effectiveness ratings for the Strategies message was explored. To test these predictions, a 

multiple regression analysis was conducted to predict participants’ Extraversion scores using the 

residuals gathered from the original set of multiple regressions, which captured the variance in 

the effectiveness ratings that are uniquely associated with each message intervention (see Table 

11). While it is important to note the overall model was not significant [Adj. R2 = .005, F(4, 92) 

=1.12, p = .354], it revealed a non-significant positive relationship between Extraversion and the 

Posts message effectiveness ratings (t = 1.75, p = .083) contrary to expectation; furthermore, also 
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contrary to predictions, this model revealed a marginally non-significant positive relationship 

between Extraversion and the Strategies message effectiveness ratings (t = 1.94, p = .058). 

The second hypothesis predicted a positive relationship between level of Agreeableness 

and effectiveness ratings for the Counters intervention condition, such that those higher in 

Agreeableness (i.e., those who tend to be cooperative, soft-hearted, and conflict-averse) will 

uniquely rate the Counters information as effective. Additionally, the potential for a positive 

relationship between Agreeableness and the effectiveness ratings for the Posts message was 

explored. To test these predictions, a multiple regression was conducted to predict participants’ 

Agreeableness scores using the residuals gathered from the original set of multiple regressions 

[Adj. R2 = .115, F(4, 92) = 4.11, p = .004; see Table 12]. Although it was in the predicted 

direction, this model revealed a marginally non-significant positive relationship between 

Agreeableness and the Counters message’s effectiveness ratings (t = 1.87, p = .065); however, it 

did identify a significant positive relationship between Agreeableness and the Posts message’s 

effectiveness ratings (t = 2.62, p = .010). Finally, unexpectedly, this model also revealed a 

significant positive relationship between Agreeableness and the Control message’s effectiveness 

ratings (t = 3.90, p < .001). 

Finally, the third hypothesis predicted a positive relationship between levels of 

Neuroticism and effectiveness ratings for each of the three interventions (Strategies, Posts, and 

Counters), such that those with higher Neuroticism (i.e., those who tend to need reassurance 

across the board when it comes to interacting with others) will uniquely rate the three message 

interventions as effective. To test these predictions, a multiple regression was conducted to 

predict participants’ Neuroticism scores using the residuals gathered from the original set of 

multiple regressions [Adj. R2 = .064, F(4, 92) = 2.64, p = .039; see Table 13]. Contrary to 
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expectation, this model revealed a marginally non-significant negative relationship between 

Neuroticism and the Strategies message’s effectiveness ratings (t= -1.97, p = .058). Also 

contrary to expectation, this model identified a non-significant negative relationship between 

Neuroticism and the Counters message effectiveness ratings (t = -0.83, p = .119). Lastly, while 

also contrary to expectation, this model identified a non-significant negative relationship 

between Neuroticism and the Posts message’s effectiveness ratings (t = -1.58, p = .083; see 

Table 17 for a summary of multiple regression analyses establishing congruence between the 

Five Factor Model dimensions scores and the effectiveness ratings of the four messages).       

 Ancillary Analyses 

In addition to a priori hypothesis testing, several additional analyses were conducted to 

better understand these Study 2 data (see Tables 6 and 16). Upon review of the relationships 

between the four message’s effectiveness scores and the Study 2 demographic variables (see 

Table 6), only three significant relationships were identified by correlation analyses: a negative 

relationship between the Strategies message’s effectiveness and participants political affiliation 

(r = -.227, p = .030), such that as liberalism decreased (conservatism increased), perceptions of 

effectiveness increased; two negative relationships between education and the Counters 

message’s ratings (r = -.258, p = .014) and the Posts message’s ratings (r = -.217, p = .039), such 

that those with lower formal education rated higher perceptions of effectiveness with the 

Counters and Posts messages.  

Descriptive analyses revealed participants rated the Counters message as the most 

effective (M = 35.80, SD = 4.96), followed by the Posts (M = 34.00, SD = 5.14) and the 

Strategies message (M = 33.90, SD = 5.50), then the Control message (M = 31.70, SD = 6.47). 

To examine possible differences between the GWSA Alarmed and Concerned in the four 
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messages’ effectiveness scores, a series of independent samples t-tests were conducted. 

Subsequently, no differences between these two audiences were identified in any of the ratings, 

including the Strategies message’s ratings [t(95) = 1.34, p = .288], the Counters message’s 

ratings [t(95) = 1.82, p = .389], the Posts message’s ratings [t(95) = 1.79, p = .077], and the 

Control message’s ratings [t(95) = 1.13, p = .242]. 

 

Table 6. Bivariate Correlations between the Four Interventions’ Effectiveness Ratings and 

the Sample’s Demographic Data 

  M(SD) Range 1 2 3 4 5 6 7 8 

1 
33.90 

(5.50) 
20–42 –               

2 
35.80 

(4.96) 
20–42 

.529 

*** 
–             

3 
34.00 

(5.14) 
22–42 

.643 

*** 

.666 

*** 
–           

4 
31.70 

(6.74) 
12–42 

.660 

*** 

.510 

*** 

531 

*** 
–         

5 
41.30 

(13.6) 
19–73 .029 .091 .153 .079 –       

6 
5.01 

(1.69) 
1–7 

-.227 

* 
.133 -.052 -.127 .012 –     

7 
2.55 

(0.65) 
1–3 -.085 

-.258 

* 

-.217 

* 
-.186 -.018 -.046 –   

8 
3.07 

(1.47) 
1–5 -.-23 -.114 -.205 -.086 .013 -.134 

.388 

*** 
– 

Note: * p < .05, ** p < .01, *** p < .001 

1.  Strategies Message’s Effectiveness Ratings 

2.  Counters Message’s Effectiveness Ratings 

3.  Posts Message’s Effectiveness Ratings 

4.  Control Message’s Effectiveness Ratings 

5.  Age 

6.  Political Affiliation (1. Strongly Conservative – 7. Strongly Liberal) 
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7.  Education (1. High School –2. Some College – 3. Bachelor’s Degree or Higher) 

8.  Income (1. Up to $24.9k – 5. $85k or more; increments of $15k) 

 

Table 7. Multiple Regression Analysis Predicting Effectiveness Ratings of the Strategies 

Message Intervention 

  Estimate SE t p 

Intercept 6.84 2.92 2.34 .021 

Counters Ratings 0.07 0.11 0.63 .530 

Posts Ratings 0.40 0.10 3.86 <.001 

Control Ratings 0.35 0.09 5.11 <.001 

Note: adj. = .542, F(3, 93) = 38.90, p < .001 

 

Table 8. Multiple Regression Analysis Predicting Effectiveness Ratings of the Counters 

Message Intervention 

  Estimate SE t p 

Intercept 12.17 2.65 4.59 <.001 

Strategies Ratings 0.06 0.10 0.63 .530 

Posts Ratings 0.50 0.10 5.25 <.001 

Control Ratings 0.14 0.08 1.84 .070 

Note: adj. R2 = .463, F(3, 93) = 28.60, p < .001 
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Table 9. Multiple Regression Analysis Predicting Effectiveness Ratings of the Counters 

Message Intervention 

  Estimate SE t p 

Intercept 4.47 2.75 1.63 .107 

Strategies Ratings 0.35 0.09 3.86 <.001 

Posts Ratings 0.45 0.09 5.25 <.001 

Control Ratings 0.05 0.07 0.69 .492 

Note: adj. R2 = .549, F(3, 93) =40.00, p < .001 

 

Table 10. Multiple Regression Analysis Predicting Effectiveness Ratings of the Control 

Message Intervention 

  Estimate SE t p 

Intercept -2.16 4.01 -0.54 .591 

Strategies Ratings 0.63 0.12 5.11 <.001 

Counters Ratings 0.26 0.14 1.84 .070 

Posts Ratings 0.10 0.15 0.69 .492 

Note: adj. R2 = .457, F(3, 93) =27.90, p < .001 
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Table 11. Multiple Regression Analysis Predicting Extraversion Scores 

  Estimate SE t p 

Intercept 24.56 0.63 39.26 <.001 

Strategies Residuals 0.50 0.23 1.94 .058 

Counters Residuals 0.38 0.24 1.58 .119 

Posts Residuals 0.49 0.28 1.75 .083 

Control Residuals 0.30 0.18 1.69 .095 

Note: adj. R2 = .005, F(4, 92) =1.12, p = .354 

 

Table 12. Multiple Regression Analysis Predicting Agreeableness Scores 

  Estimate SE t p 

Intercept 35.77 0.62 57.32 <.001 

Strategies Residuals 0.83 0.26 3.21 .002 

Counters Residuals 0.46 0.24 1.87 .065 

Posts Residuals 0.73 0.28 2.62 .010 

Control Residuals 0.69 0.18 3.90 <.001 

Note: adj. R2 = .115, F(4, 92) =4.11, p = .004 
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Table 13. Multiple Regression Analysis Predicting Neuroticism Scores  

  Estimate SE t p 

Intercept 19.97 0.86 23.14 <.001 

Strategies Residuals -0.67 0.36 -1.97 .058 

Counters Residuals -0.28 0.34 -0.83 .119 

Posts Residuals -0.61 0.39 -1.58 .083 

Control Residuals -0.76 0.25 -3.09 .095 

Note: adj. R2 = .064, F(4, 92) =2.64, p = .039 

 

 Table 14. Multiple Regression Analysis Predicting Openness Scores 

  Estimate SE t p 

Intercept 38.010 0.681 55.860 <.001 

Strategies Residuals 0.424 0.280 1.510 .134 

Counters Residuals 0.541 0.265 2.040 .044 

Posts Residuals 0.345 0.305 1.130 .260 

Control Residuals 0.599 0.193 3.100 .003 

Note: adj. R2 = .071, F(4, 92) =2.84, p = .029 
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 Table 15. Multiple Regression Analysis Predicting Conscientiousness Scores 

  Estimate SE t p 

Intercept 37.546 0.727 51.680 <.001 

Strategies Residuals 0.658 0.299 2.200 .030 

Counters Residuals 0.538 0.283 1.900 .061 

Posts Residuals 0.629 0.326 1.930 .056 

Control Residuals 0.486 0.206 2.360 .020 

Note: adj. R2 = .027, F(4, 92) =1.67, p = .164 
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Table 16. Bivariate Correlations between the Five Factor Model Dimension Scores and the 

Sample’s Demographic Data 

  M(SD) Range 1 2 3 4 5 6 7 8 

1 
24.60 

(6.17) 
12–36 –               

2 
35.80 

(6.53) 
19–45 

.340 

*** 
–             

3 
20.00 

(8.78) 
8–40 

-.562 

*** 

-.571 

*** 
–           

4 
38.00 

(6.95) 
15–50 .194 

.359 

*** 

-.200 

* 
–         

5 
37.5 

(7.25) 
14–45 

.380 

*** 

.621 

*** 

-.693 

*** 

.259 

* 
–       

6 
41.30 

(13.6) 
19–73 .087 

.264 

* 
-.094 .173 

.218 

* 
–     

7 
5.01 

(1.69) 
1–7 -.164 .088 

.219 

* 
.074 -.004 .012 –   

8 
2.55 

(0.65) 
1–3 .100 .018 -.066 -.139 .101 -.018 -.046 – 

9 
3.07 

(1.47) 
1–5 

.276 

** 
.091 -.170 -.068 .174 .013 -.134 

.388 

*** 

Note: * p < .05, ** p < .01, *** p < .001 

1.  Extraversion Scores 

2.  Agreeableness Scores 

3.  Neuroticism Scores 

4.  Openness Scores 

5.  Conscientiousness Scores 

6.  Age 

7.  Political Affiliation (1. Strongly Conservative – 7. Strongly Liberal) 

8.  Education (1. High School –2. Some College – 3. Bachelor’s Degree or Higher) 

9.  Income (1. Up to $24.9k – 5. $85k or more; increments of $15k) 
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Table 17. Summary of Multiple Regression Analyses Examining the Congruence Between 

the Five Factor Model Dimensions Scores and the Effectiveness Ratings for the Four 

Messages 

  Extraversion 

Estimate(p) 

Agreeableness 

Estimate(p) 

Neuroticism 

Estimate(p) 

Openness 

Estimate(p) 

Conscientious. 

Estimate(p) 

Strategies 

Ratings 
0.500(.056) ✕ 0.825(.002) ✕ -0.699(.052) ✕ 0.424(.134) 0.658(.030) 

Counters 

Ratings 
0.384(.119) 0.455(.065) -0.278(.411) ✕ 0.541(.044) 0.538(.061) 

Posts 

Ratings 
0.492(.083) ✕ 0.733(.010) ✓ -0.610(.118) ✕ 0.345(.260) 0.629(.056) 

Control 

Ratings 
0.299(.095) 0.691(<.001) -0.757(.003) 0.599(.003) 0.486(.020) 

Note: Please see Tables 11–15 for full model output; significant Estimates are bolded; “✓” supported hypotheses; 

“✕” did not support hypotheses 

 

 Study 2 Discussion 

 The purpose of Study 2 was to examine the relationships between individuals’ personality 

dimensions and their effectiveness ratings for specific messages encouraging CC opinion 

leadership. As in Study 1, participants with specifically high climate change attitudes–classified 

as the Alarmed and the Concerned–were recruited to participate using the GWSA SASSY 

assessment (Chryst et al., 2018). With their high CC-related attitudes and intentions in mind, 

GWSA researchers have suggested encouraging the Alarmed and Concerned to engage in 

opinion leadership (i.e., the process of utilizing the familiarity and trust one holds with members 

of their social network to initiate dialogue and, ultimately, persuasion about specific topics; 

Goldberg, 1981, 1990). However, opinion leadership requires the individual to engage in specific 
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and strategic methods of interpersonal interactions, which may be difficult for certain people for 

various reasons. Following enrollment, participants were asked to assist the research team in 

evaluating persuasive pro-environmental information. Specifically, while a base message 

heralded the reader’s potential as a CC opinion leader and encouraged them to engage in 

communication initiation (i.e., the “Control” message), three other messages included additional 

information created to help overcome common barriers to opinion leadership. One message 

additionally provided six “Strategies” for initiating conversations about climate change, with 

ancillary explanations to provide context and clarity. Another message additionally provided six 

sound “Counterarguments” to common anti-CC and denial claims. Lastly, the third message 

additionally included information for six “Posts” the reader could share across their social media 

accounts. To conclude the study, participants completed the Big Five Inventory (John & 

Srivastava, 1999), which measured participants’ propensity for each of the five major personality 

dimensions. 

Three hypotheses were tested in this study, which were based on knowledge of the Five 

Factor Model of personality (Goldberg, 1981, 1990; McCrae & John, 1992) and common 

behavioral barriers related to opinion leadership and initiating difficult conversations (like about 

the issue of CC). Specifically, this study sought to investigate the relationships between the three 

“interpersonal” personality dimensions of Extraversion, Agreeableness, and Neuroticism (Costa 

& McCrae, 2011; Frederickx & Hofmans, 2014). While those who are higher in Extraversion 

tend to be outspoken, enthusiastic, and sociable, those who are lower in this trait (i.e., 

"introverted") tend to be shy, reserved, and solitary (John & Srivastava, 1999). Accordingly, 

those lower in Extraversion may find information that encourages online opinion leadership of 

CC–and information providing specific strategies for initiating in-person opinion leadership–as 
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most effective. With this understanding, the first hypothesis tested through Study 2 predicted the 

relationship between Extraversion and the effectiveness ratings of the intervention messages, 

such that it was hypothesized that those lower in Extraversion would rate the Posts message–and, 

exploratorily, the Strategies message–as most uniquely effective. Next, while those higher in 

Agreeableness tend to be cooperative, soft-hearted, and conflict-averse, those lower in this trait 

tend to be more strongly willed and indifferent to conflict (John & Srivastava, 1999). As such, 

those higher in Agreeableness may find information providing sensible counters to common CC 

misinformation and denial–and information that encourages online CC opinion leadership–as 

most effective. With this understanding, the second hypothesis predicted those higher in 

Agreeableness would rate the Counters Messages–and, exploratorily, the Posts message–as most 

uniquely effective. Finally, while those who are lower in Neuroticism tend to be stable, calm, 

and content, those who are higher in this trait tend to be anxious, temperamental, and self-

punishing (John & Srivastava, 1999). Consequently, the third hypothesis predicted participants 

higher in Neuroticism would rate each of the three intervention messages (i.e., the Strategies, 

Counters, and Posts) as highly effective, as they typically struggle with difficult interpersonal 

interaction across the board.  

Data analysis was inspired by Hirsch and colleagues’ investigation into the congruence 

between personality traits and effectiveness ratings of advertisements tailored to these traits 

(2011). To analyze this data, shared variance between participants’ effectiveness ratings of the 

four messages was captured and then regressed on the five personality trait response scores. 

These analyses revealed unique connections between the personality dimensions and the 

intervention messages (see Table 17). As proposed exploratorily, the data suggested those higher 

in Agreeableness would rate the Posts message as uniquely effective. Agreeableness was also 
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uniquely associated with effectiveness ratings of the Strategies message, one of several 

unexpected unique relationships identified within this data. Notably, effectiveness ratings for the 

control message were uniquely related to four (i.e., two interpersonal dimensions of 

Agreeableness and Neuroticism, and the additional dimensions of Openness and 

Conscientiousness) of the five dimensions. Additionally, although none of the relationships 

between levels of Neuroticism and effectiveness ratings of the Strategies, Counters, and Posts 

message, were significant, each relation manifested in the opposite (negative) direction than what 

was hypothesized. Lastly, the relationships between Extraversion and the Strategies’ and Posts’ 

effectiveness ratings were not significant, nor were they in the hypothesized (negative) direction.  

One possible explanation for Study 2’s findings may involve the degree to which the 

interventions were tailored to the targeted personality dimensions. Hirsch and colleagues' (2011) 

study–from which these methods and analyses were inspired–examined effectiveness ratings of 

five different products that were advertised to improve some aspect of the consumer’s life related 

to the Five Factor Model personality dimensions. For example, the (high) Extraversion-fashioned 

message included information like “With XPhone, you’ll always be where the excitement is” 

(Hirsh et al., 2011, p. 579). Accordingly, these researchers found the effectiveness ratings were 

related to their connected personality traits as was hypothesized. Although the 2011 study 

provided a useful framework to examine Study 2’s interventions, differences in focus and form 

exist between them. Instead of directly tailoring the Study 2 messages to the traits most strongly 

associated with Extraversion, Agreeableness, and Neuroticism, Study 2’s messages were tailored 

to aid individuals to overcome significant barriers related to these personality traits. Thus, within 

this context, the conceptual link between the Five Factor Model of personality and the 

encouragement of CC opinion leadership may be less straightforward. 
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On the other hand, other distinctions about the messages and, ultimately, their requests to 

the readers, may help to explain these results. Although these interventions were created to help 

overcome the behavioral barriers associated with lower Extraversion, higher Agreeableness, and 

higher Neuroticism, they could have been tailored differently or more strongly to these 

personality traits. Alternatively, the barriers associated with these traits may have functioned 

counteractively as deterrents to positive perceptions of these tools. That is, directly encouraging 

those lower in Extraversion (i.e., those who tend to be shy, reserved, and solitary; John & 

Srivastava, 1999) to engage in potentially difficult interactions about CC may not be strategic, as 

these individuals are not generally apt to engage in such activities. Similarly, with those who are 

higher Neuroticism (i.e., those who tend to be anxious, temperamental, and self-punishing; John 

& Srivastava, 1999), asking these individuals to engage in opinion leadership may not be a 

strategic avenue of encouragement, as they tend to struggle in interpersonal interactions as it is. 

These messages may have cued these participants to self-evaluate their perceived ability to 

engage in these behaviors, priming thoughts of conflict, skepticism, and avoidance related to CC 

opinion leadership. Alternatively, those lower in Extraversion and those higher in Neuroticism 

may be more receptive to messages urging engagement in other aspects of pro-environmentalism 

with which they are more comfortable. Just as this study sought to specifically recruit members 

of the Alarmed and Concerned GWSA segments–to tailor these interventions to their positive 

CC beliefs–future persuasive efforts should continue considering the utility and versatility of 

tailored messages. 

Findings captured by the Study 2 Ancillary Analyses are also worth elaboration. As 

discussed, correlation analyses between the messages’ effectiveness ratings and the study’s 

demographic variables first revealed positive relationships between conservatism and the 
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Strategies message’s effectiveness ratings. Upon reflection, it could be that Conservatives are 

most receptive to this information, as they find it most valuable when contemplating opinion 

leadership over their peers. Rather than arguing with their peers or engaging online, those higher 

in conservatism may believe the most influential opinion leadership tools encourage proper, 

positive conversations about CC issues. Second, these analyses also revealed negative 

relationships between education and the Counters and Posts messages’ effectiveness ratings, 

suggesting those who are lower in formal education fund providing counterarguments and online 

opinion leadership content as most effective. These findings make sense, as those who are less 

educated may be less aware of the science and realities of CC. Thus, they may perceive messages 

providing them with facts they can use to combat misinformation or share online with their 

social network as most useful. 

 Study 2 Limitations 

As in Study 1, certain limitations may have affected the outcomes of Study 2. First, the 

scope of items utilized in this survey may have restricted comprehensive analysis of the four 

messages’ effectiveness. Specifically, while the six items measuring the messages’ effectiveness 

were crafted to reliably measure these beliefs–being heavily inspired by Hirsch and colleagues’ 

(2011) study–an item directly measuring their effectiveness in helping participants overcome 

behavioral barriers related to CC opinion leadership was not included. Items measuring this facet 

of perceived effectiveness could have been fashioned in various ways, and they would have 

allowed for a more direct examination of how to help members of the Alarmed and Concerned 

engage in CC opinion leadership. 

 Like Study 1, this study may also have suffered from vulnerabilities related to 

unsupervised online data collection. Although this study also specifically recruited individuals 
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with high beliefs and motivations regarding CC, scientists’ ability to assess the validity of the 

responses from online marketplaces is limited. Study 2 is uniquely vulnerable, as it is relying on 

participants’ systematic processing of four distinct messages, as well as their robust ability to 

provide accurate responses to the different questions throughout the survey. Requiring 

participants to attend to this quantity and scale of information can become tricky when the 

information is presented using an online medium. Instead, recruiting participants to participate in 

person may help to ensure response validity through the strengthening of experimenter control. 

As in Study 2, a variety of prescreening, data cleaning, and quality evaluation tools were 

included in Study 2’s methodology; furthermore, recent positive trends were identified in 

Connect participants’ response quality. However, further investigation into the Connect workers’ 

performance quality is necessary to evaluate this platform’s utility.  

 Study 2 Future Directions 

When considering future directions of research, a variety of avenues can be explored. 

First, while expanding the current pool of survey items measuring perceptions of the intervention 

messages, future research could also work to establish the messages’ effectiveness in helping to 

overcome the behavioral barriers to CC opinion leadership. While studying the perceived 

effectiveness of an intervention is a logical first step to take in this context, this research program 

would benefit from collecting behavioral data and data representing their perceptions about these 

behaviors. For example, is the Strategies message effective at helping decrease negative 

anticipation of engaging in CC dialogue, and do people exposed to this information more likely 

to engage in CC opinion leadership than those who are not? These additional lines of 

investigation can help more thoroughly uncover the utility–or not–of these different forms of 

information. 
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Study 2 took the approach of strengthening weaknesses–rather than highlighting 

strengths–when encouraging CC opinion leadership; however, as discussed above, taking this 

approach may have counteractively worked to make the personal realities of these barriers 

salient. Thus, future research could alternatively investigate the effectiveness of tailoring these 

interventions to the strengths–rather than barriers–associated with these traits. Working to 

highlight and utilize individuals’ strengths has become a popular trend in the research literature, 

especially within workplace contexts (e.g., Lavy & Littman-Ovadia, 2017; Peláez et al., 2020). 

This notion of orienting toward strengths and tendencies is also supported by the theory of 

regulatory fit (Higgins, 2000), which posits individuals engage in activities that reflect their 

motivational nature. The potential effectiveness of tailoring persuasive messages to personality-

related strengths is also supported by other theories of behavior change like the Theory of 

Planned Behavior (Ajzen, 1991), which highlights the importance of perceptions of behavioral 

control (i.e., one’s perceived ability to successfully achieve a goal). 

  



103 

Chapter 4 - General Discussion 

Climate change (CC) is one of the most pressing issues humanity faces. Despite warnings 

about the negative consequences we are already facing–which are projected to intensify going 

forward, under the status quo–differences in Americans’ beliefs and involvement continue to 

persist. One way of classifying these views is through the use of the Global Warming’s Six 

Americas framework, which uses measures of CC-related attitudinal valence (i.e., the inclination 

to accept or reject climate change science) and issue involvement (i.e., individuals’ engagement 

with the issue of climate) to categorize Americans into one of six “audiences,” listed from 

highest to lowest beliefs: the Alarmed, the Concerned, the Cautious, the Disengaged, the 

Doubtful, and the Dismissive (Maibach et al., 2011). Because the Alarmed and the Concerned 

hold the highest CC-related beliefs and are the most motivated to help solve the issue of CC, 

these Americans may be the best candidates for CC and pro-environmental persuasion efforts. 

Accordingly, both studies in this dissertation utilized methods [via the GWSA Six America’s 

Short SurveY (SASSY; Chryst et al., 2018)] to specifically recruit these Americans for 

participation.  

 Using this framework and other aspects of psychological theory, prudent methods of 

increasing pro-environmental engagement can be created, as was the case in these two studies. 

For instance, one topic crucial to both Study 1 and Study 2 was tailoring (i.e., the act of 

incorporating information specific to the target individual as a way of creating a personal 

connection to the behavior of interest; Kreuter & Wray, 2003), a persuasion technique common 

within the health modification literature. Tailoring was especially relevant in recruiting Alarmed 

and Concerned Americans for these studies, with inspiration from a specific GWSA report on 

communications strategies tailored to each audience. Specifically, based on the attitudes and 
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tendencies of the Alarmed and the Concerned, these researchers suggested the use of arguments 

that elicit central (i.e., effortful) processing by the target individual and the inclusion of 

information that build perceptions of self-efficacy for success within the target individual (Roser-

Renouf et al., 2015). These suggestions–especially the latter two–are closely aligned with 

theories related to the psychological antecedents of behaviors and goal setting. For example, 

models like the Theory of Planned Behavior (Azjen, 1991) propose the fortification of behavioral 

antecedents like behavioral control beliefs (i.e., the individual’s perceptions of the target 

behavior’s ease or difficulty) and subjective norms (i.e., the belief other people will approve or 

disapprove of the target behavior) to help individuals more easily achieve the desired level of 

behavior modification. Relatedly, research shows goals individuals make must–at least initially–

be perceived as worthy, but also attainable, for them to considered in the first place (Lunenburg, 

2011).  

 Study 1 General Discussion 

 The focus of Study 1 was to test the efficacy of different appeals encouraging 

engagement in specific pro-environmental behaviors. That is, participants were randomized to 

read one of four messages that varied by the “quantity” of behaviors proposed (one versus seven) 

and which “actor” would be responsible for the initiation of these behaviors (the participant 

themself or their elected government officials). More specifically, these messages highlighted 

either one impactful behavior (i.e., committing to clean electricity practices and products) or a 

group of seven impactful behaviors (including committing to clean electricity practices and 

products), as well as either proposed the advantages of self-initiated, “bottom-up” pro-

environmental efforts or proposed the advantages of government-initiated, “top-down” pro-

environmental efforts. While public pro-environmental appeals tend to underscore the necessity 
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for the self-initiation of multiple pro-environmental behaviors, psychological theory [i.e., the 

Theory of Planned Behavior (Azjen, 1991) and goal-setting theory (Lunenburg, 2011)] suggests 

individuals could be most encouraged by messages emphasizing fewer behaviors and those 

initiated by those with the power to affect the necessary change, being Legislators within the 

United States Government. Accordingly, Study 1 sought to test the extent to which these 

messages led to differences in perceptions of ease engaging in general pro-environmental 

behaviors and the likelihood of engaging in both general pro-environmental behaviors and clean 

electricity practices and products.  

 Interestingly, Study 1 data provided evidence contrary to the hypothesized differences 

inspired by psychological literature. That is, while no significant differences between the 

Quantity and Actor messages were revealed within multiple regression analyses when predicting 

post-intervention perceptions of ease engaging in general pro-environmental behaviors (see 

Table 2), the data suggested providing the “Multiple” (over ”Single”) Quantity and “Self” (over 

“Legislator”) Actor messages led to significantly higher post-intervention likelihood of engaging 

in general pro-environmental behaviors (see Table 3, Figure 6, and Figure 7). Furthermore, these 

trends persisted in multiple regression analyses predicting post-intervention likelihood of 

engaging in clean electricity practices and products, as the “Multiple–Self” message led to 

significantly higher post-intervention scores compared to the other messages (see Table 4 and 

Figure 9). Although these findings defy expectations from related psychological theory, they can 

potentially be explained by factors relevant to the targeted individuals and the general foci of the 

messages. First, with arguably the highest level of awareness about the gravity of CC–coupled 

with understanding of the lack of CC-related progress accomplished thus far–it could be Alarmed 

and Concerned Americans may feel most comfortable with and encouraged by suggestions of 
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multiple and self-initiated efforts. Given the gravity of the situation, it may be that these 

Americans expect to be encouraged to engage in widespread, immediate contributions to 

overcoming CC. Second, at the time of data collection, perceptions of the U.S. Federal 

government’s effectiveness in passing novel but necessary legislation were largely in question, 

especially following a series of national and international events (e.g., the COVID-19 pandemic, 

gun violence, and natural disasters) that may have emboldened such sentiments across the 

country. Thus, Alarmed and Concerned Americans may not be willing to wait for government 

intervention in this crisis; instead, they may be operating under the motivation they need to be 

initiators of change regarding the issue of CC.  

 Study 2 General Discussion 

 Following Study 1, the focus of Study 2 was to establish effective ways of encouraging 

Alarmed and Concerned Americans to engage in a specific kind of CC communication called CC 

“opinion leadership.” This is the process of utilizing the familiarity and trust one holds with 

members of their social network to initiate dialogue and, ultimately, persuasion about a specific 

topic; Nisbet & Kotcher, 2007). Within the GWSA report on tailored communications strategies, 

these researchers specifically identified CC opinion leadership as a task of utmost relevance to 

the high-involvement Alarmed and Concerned Americans, as these individuals tend to hold the 

highest knowledge about the issue of CC and are most motivated to shift others’ lower CC 

beliefs (Roser-Renouf et al., 2015). Encouraging opinion leadership–even in those who may be 

most equipped to do so–is not always a straightforward request, however, as psychological 

theory also helps elucidate potential behavioral barriers to this kind of request. For example, 

theories of personality like the Five Factor Model (Goldberg, 1981, 1990; McCrae & John, 1992) 

reveal each of the five personality dimensions can be represented by both positive and negative 
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traits which correspond with a lower or higher endorsement of that dimension. Specifically, 

communication-related barriers can be associated with different levels of each of the three 

“interpersonal” personality traits of (lower) Extraversion, (higher) Agreeableness, and (higher) 

Neuroticism (Costa & McCrae, 2011). That is, theory would suggest that those lower in 

Extraversion (characterized by being shy, quiet, and generally not comfortable initiating 

conversations with other people), higher in Agreeableness (characterized by being non-

confrontational, trusting, and generally not effective at arguing with others about disagreements), 

and higher in Neuroticism (characterized by being nervous, temperamental across all situations, 

and generally anxious about connecting with others, especially regarding controversial topics; 

John & Srivastava, 1999), may naturally struggle with this task. Because of these and other 

barriers, initiating conversations and attempting to persuade others’ beliefs about the issue of CC 

can be difficult, even unattainable. These notions are supported by psychological theories like 

the congruence principle, which posits individuals tend to seek out communication-related 

situations congruent with their personality profile (Cote & Moskowitz, 1998; Emmons et al., 

1986; Hampson, 2012). 

 As such, Study 2 participants were presented and asked to rate four messages 

encouraging CC option leadership that varied by additional information that was included (or 

not). Specifically, after encouraging CC opinion leadership at the beginning, these messages 

additionally included either six “strategies'' for initiating conversations about CC, six 

“counterarguments” to common CC misinformation and denial claims, or six “posts” of 

educational CC content that can be easily shared across social media platforms. Furthermore, the 

fourth “control” message only included the initial opinion leadership encouragement, followed 

by a call to action to inspire these participants toward activation. Participants also completed the 
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Big Five Inventory (John & Srivastava, 1999) to assess their personality profile, based on the 

Five Factor Model of personality (Goldberg, 1981, 1990; McCrae & John, 1992). Given the 

understanding of these traits, Study 2 examined whether those with lower Extraversion would 

find the Posts message (hypothesized a priori) and the Strategies message (analyzed 

exploratorily) most effective. Next, Study 2 examined whether those with higher Agreeableness 

would find the Counters message (hypothesized a priori) and the Posts message (analyzed 

exploratorily) most effective. Finally, Study 2 hypothesized participants with higher Neuroticism 

would rate each of the three interventions as effective (each hypothesized a priori). 

 Study 2 analyses–inspired by Hirsch and colleagues (2011)–suggested unique but 

unexpected relationships between the “Big Five” personality traits and effectiveness ratings of 

the intervention messages (see Table 17). To achieve these findings, Each of the four 

intervention’s effectiveness ratings was regressed using the other three intervention’s ratings to 

save the models’ residuals (see Tables 7–10). These residuals–which captured the unique 

variance in effectiveness ratings for each intervention–were then used to predict participants’ 

personality scores (see Tables 11–15). In turn, the estimates of these models represented the 

unique relationships between the personality dimensions and the intervention's effectiveness 

ratings. Although it was expected lower Extraversion would be uniquely related to positive 

effectiveness ratings of the Posts and Strategies messages, the data suggested that these 

relationships were neither significant nor in the expected (negative) direction (see Table 11). 

These trends were also apparent in the relationships between higher Neuroticism and the 

effectiveness scores of each of the three messages, as these relationships were neither significant 

nor in the hypothesized (positive) direction (see Table 13). However, expectations regarding 

higher Agreeableness were partially met, as Agreeableness was positively related to effective 
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ratings of the Posts message but not the Counters message, as originally hypothesized (see Table 

12).  

 Although Study 2 revealed unexpected outcomes, reflection on psychological theory may 

help to provide some clarity. One explanation may reside in how the messages were specifically 

tailored to the opinion leadership- and personality-related behavior barriers, especially compared 

to Hirsch and colleagues’ (2011) initial study. That is, while the appeals tested in the initial 2011 

study were more directly tailored to the strengths associated with each personality dimension 

(e.g., part of the Extraversion-tailored product advertisement read “With XPhone, you’ll always 

be where the excitement is”), Study 2 tailored the interventions to negative aspects of these 

personality dimensions (i.e., overcoming difficulties related to dialog initiation about a difficult 

topic). While these messages were created to help individuals build beliefs they could overcome 

these barriers, the messages may have, instead, primed negative thoughts about having to 

overcome these barriers. Alternatively, knowing the barriers associated with these traits–

especially lower Extraversion and higher Neuroticism–it may, simply, be more strategic to 

encourage such individuals to engage in other pro-environmental behaviors (i.e., besides CC 

opinion leadership–that are less reliant on interpersonal skills and interactions).  

 Dissertation Limitations and Future Directions 

 Of course, certain limitations to both Study 1 and Study 2 were identified, and future 

research is needed to replicate and extend these results. First, the construction of Study 1 pre- 

and post-intervention items may have been unclear to some participants, consequently affecting 

the validity and reliability of their responses and these findings. This is especially relevant with 

the items measuring perceived ease and likelihood of engaging in “general” pro-environmental 

behaviors. Although a brief definition of pro-environmental behaviors (i.e., “Please note: ‘Pro-
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environmental behaviors’ can be defined as any behavior that does not contribute to harming the 

environment. This term is commonly interchangeable with ‘green’ behaviors.”) was provided 

before each set of questions, this explanation may have unexpectedly caused undue error in 

participants’ responses to these items. Additionally, the online delivery of this study’s survey–

using the Connect by CloudResearch marketplace–may have also affected the quality of 

participants’ responses, as experimental control becomes notably compromised when using these 

kinds of recruitment methods. Because participants were able to complete the survey on their 

own time and setting, researchers must rely on attention checks and survey metadata (as was the 

case in Study 1) to ensure participants remained attentive and honest during their participation. 

This limitation provides an opportunity for future research investigating how the Study 1 

messages affect actual engagement in specific pro-environmental behaviors, especially clean 

electricity practices and products. Future research could also expand the participant recruitment 

to include the next lower GWSA audience of the Cautious. While these Americans tend not to be 

as passionate about or motivated by the issue of CC, research shows they are the most willing to 

change their mind about the issue of CC, while also being less connected to news media 

compared to other Americans (Maibach et al., 2011). Holding more malleable views and being 

more insulated from negative perceptions of the U.S. Federal Government’s effectiveness, these 

Americans may also be good candidates for certain pro-environmental efforts. 

 As in Study 1, certain limitations and future directions were identified related to the 

methodology of Study 2. Although the Study 2 survey included multiple (i.e., six) items 

measuring participants’ perceptions of each intervention’s effectiveness, it did not include direct 

measurement of the intervention’s ability to overcome specific barriers to CC opinion leadership. 

That is, the Study 2 survey was, in a sense, limited in its ability to determine whether the 
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presented “Strategies,” “Counters,” and “Posts” were effective at helping to overcome the 

interpersonal barriers most strongly related to lower Extraversion, higher Agreeableness, and 

higher Neuroticism. Accordingly, future directions could expand this measurement, while also 

testing different methods of tailoring to the three interpersonal personality traits. Tailoring 

interventions both to help overcome personality-related behavioral barriers and accentuate the 

personality-based skills most relevant to successful CC option leadership may help elucidate 

when either type of tailoring is most strategic. Similarly to Study 1, future directions could 

explore these interventions’ efficacy to increase actual CC opinion leadership by taking a 

longitudinal and behavioral approach to data collection.  

 Conclusion 

While Alarmed and Concerned Americans tend to hold the highest beliefs about and 

involvement in the issue of CC, attention must be given to the persuasive appeals and approaches 

to encourage them. Specifically, researchers can–and should–utilize psychological theory to 

formulate ways to encourage these Americans’ engagement in overcoming CC. Such was the 

case in these two dissertation studies, which collectively relied on the identification of 

differences in CC-related attitudes and behaviors (through the use of the GWSA framework; 

Maibach et al., 2011), the utilization of persuasive tailoring (Kreuter & Wray, 2003), and the 

understanding of psychological antecedents of behavior (Azjen, 1991; Lunenburg, 2011), 

personality (John & Srivastava, 1999), and the principle of congruence (Cote & Moskowitz, 

1998; Emmons et al., 1986; Hampson, 2012) to identify strategic ways of increasing pro-

environmentalism. Specifically, when deciding the scope of pro-environmental behavior 

engagement being encouraged, Study 1 suggests Alarmed and Concerned Americans are most 

encouraged by messages that highlight multiple (versus one) behaviors and self-initiation (versus 
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legislator-initiated) engagement. Although against expectation, these results align with current 

trends in public CC advocacy efforts, which tend to underscore the necessity for the self-

initiation of multiple pro-environmental behaviors. Furthermore, when establishing the 

effectiveness of messages encouraging CC opinion leadership, tailoring to their personality-

related strengths–rather than weaknesses and barriers–may be advantageous to these advocacy 

efforts. At the same time, knowing the barriers related to the interpersonal personality traits of 

lower Extraversion, higher Agreeableness, and higher Neuroticism, it may be most advantageous 

to encourage individuals with these traits to engage in other aspects of pro-environmental efforts. 

Regardless of the pro-environmental effort, researchers should continue to utilize psychological 

theory and empirical evidence when crafting persuasive messages, even when targeting Alarmed 

and Concerned Americans. In all, significant action toward overcoming the negative effects of 

CC must still be achieved; thus, maximal efforts to identify strategic methods of pro-

environmental persuasion must continue to be made. 
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Appendix A - Studies 1 & 2 Prescreening Materials 

GWSA’s Six America’s Short SurveY (SASSY): 

(Chryst, Marlon, van der Linden, Leiserowitz, Maibach, & Roser-Renouf, 2018) 

1. How important is the issue of global warming to you personally? 

a. Extremely important 

b. Very important 

c. Somewhat important 

d. Not too important 

e. Not at all Important 

2. How worried are you about global warming? 

a. Very worried 

b. Somewhat worried 

c. Not very worried 

d. Not at all worried 

3. How much do you think global warming will harm you personally? 

a. A great deal 

b. A moderate amount 

c. Only a little  

d. Not at all 

e. Don’t know 

4. How much do you think global warming will harm future generations? 

a. A great deal 

b. A moderate amount 

c. Only a little  

d. Not at all 

e. Don’t know 

 

Voting History: 

Have you voted in a government election over the past 3 years? 

1. No 

2. Yes 

(*This Pre-Screening Item is unique to Study 1) 
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Social Media Use: 

Are you a social media user who posts, at least, occasionally? 

1. No  

2. Yes 

(*This Pre-Screening Item is unique to Study 2) 

 

Reading Comprehension: 

Please read the passage and then choose the best answer to the question below.    

 

Turtles have been around for more than 200 million years. Covered by their shells, turtles 

are walking houses. Scientists think they are the most ancient of all reptiles. Turtles live in 

many places on land and in water. Like all reptiles, they are cold-blooded. Turtles that live 

where winters are cold usually hibernate. Turtles eat insects, fish, and frogs. They also 

munch on plants, including fruit and flowers. The largest turtle is the leatherback, which 

can weigh more than 2,000 pounds! That's one huge reptile! 

 

The title that best summarizes this passage is… 

A. Places Where Turtles Live 

B. Interesting Facts About Turtles 

C. My Best Friend, Turtle 

D. Why Turtles Need Protection 
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Appendix B - Study 1 Pre- and Post-Intervention Questionnaire 

Perceptions of Pro-Environmental Behaviors: 

I believe engaging in pro-environmental behaviors, in general, is _____.  

(*Pre- and Post-Intervention) 

● Easy 

● Demanding 

● Attainable 

● Difficult 

○ 1. Strongly Disagree – 7. Strongly Agree 

 

I believe committing to clean electricity practices and products in my life is _____. 

(*Pre- and Post-Intervention) 

● Easy 

● Demanding 

● Attainable 

● Difficult 

○ 1. Strongly Disagree – 7. Strongly Agree 

 

Inclination toward Pro-Environmental Behaviors: 

Over the past month, how likely were you to engage, generally, in pro-environmental behaviors? 

(*Pre-Intervention) 

● 1. Extremely Unlikely – 7. Extremely Likely  

Over the next month, how likely are you to engage, generally, in pro-environmental behaviors? 

(*Post-Intervention) 

● 1. Extremely Unlikely – 7. Extremely Likely  

 

Over the past month, how likely were you to use clean electricity practices and products? 

(*Pre-Intervention) 

● 1. Extremely Unlikely – 7. Extremely Likely  

Over the next month, how likely were you to use clean electricity practices and products?  

(*Post-Intervention) 

● 1. Extremely Unlikely – 7. Extremely Likely  
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Appendix C - Big Five Inventory (John & Srivastava, 1999) 

Here are a number of characteristics that may or may not apply to you. For example, do you 

agree that you are someone who likes to spend time with others? Please write a number next to 

each statement to indicate the extent to which you agree or disagree with that statement. 

 

Disagree strongly (1) – Disagree a little (2) – Neither agree nor disagree (3) 

Agree a little (4) – Agree Strongly (5) 

 

I see myself as someone who... 

____1. Is talkative 

____2. Tends to find fault with others  

____3. Does a thorough job 

____4. Is depressed, blue 

____5. Is original, comes up with new ideas  

____6. Is reserved  

____7. Is helpful and unselfish with others  

____8. Can be somewhat careless  

____9. Is relaxed, handles stress well  

____10. Is curious about many different things  

____11. Is full of energy  

____12. Starts quarrels with others  

____13. Is a reliable worker  

____14. Can be tense  

____15. Is ingenious, a deep thinker  

____16. Generates a lot of enthusiasm  

____17. Has a forgiving nature  

____18. Tends to be disorganized  

____19. Worries a lot  

____20. Has an active imagination  

____21. Tends to be quiet  
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____22. Is generally trusting 

____23. Tends to be lazy 

____24. Is emotionally stable, not easily upset 

____25. Is inventive 

____26. Select “slightly agree” here 

____27. Has an assertive personality 

____28. Can be cold and aloof 

____29. Perseveres until the task is finished 

____30. Can be moody 

____31. Values artistic, aesthetic experiences 

____32. Is sometimes shy, inhibited 

____33. Is considerate and kind to almost everyone 

____34. Does things efficiently 

____35. Remains calm in tense situations 

____36. Prefers work that is routine 

____37. Is outgoing, sociable 

____38. Is sometimes rude to others 

____39. Makes plans and follows through with them 

____40. Gets nervous easily 

____41. Likes to reflect, play with ideas 

____42. Has few artistic interests 

____43. Likes to cooperate with others 

____44. Is easily distracted 

____45. Is sophisticated in art, music, or literature 

 

Extraversion: 1, 6R, 11, 16, 21R, 26, 31R, 36 

Agreeableness: 2R, 7, 12R, 17, 22, 27R, 32, 37R, 42 

Conscientiousness: 3, 8R, 13, 18R, 23R, 28, 33, 38, 43R 

Neuroticism: 4, 9R, 14, 19, 24R, 29, 34R, 39 

Openness: 5, 10, 15, 20, 25, 30, 35R, 40, 41R, 44 

(“R” denotes reverse-scored item) 
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Appendix D - Study 1 Message Interventions 

*Please Note: Differences in wording between the messages are highlighted in purple. 

1) Multiple–Self message: 

Climate change is an extremely serious problem. Our ability to overcome its effects will 

require each and every one of us to act. 

 

Thankfully, there are many different types of actions you can take to ensure we are successful. 

 

For example, here are the 7 most effective behavior-based solutions to climate change we all 

should be engaging in: 

● Commit to Clean Electricity Practices & Products (for example, switching to efficient 

electric appliances and rechargeable products & utilizing electric means of transportation 

whenever possible) 

● Conserve Energy (for example, unplugging products and appliances that are not 

commonly used & installing smart thermostats to strategically cool/heat your residence) 

● Reduce Food & Water Waste (for example, practicing at-home composting of food 

scraps & refraining from lengthy showers) 

● Buy Eco-Friendly Products (for example, purchasing recyclable or compostable 

products & prioritizing eco-conscious brands and companies) 

● Help to Protect Your Local Ecosystems (for example, growing native wildflowers in 

your home garden & picking up littered trash in public spaces) 

● Avoid Single-Use Goods (for example, obtaining reusable everyday products & 

abstaining from buying goods in single-use plastic containers) 

● Eat More Plants (for example, implementing “meatless” days into your week & 

purchasing produce at local/farmers’ markets) 

 

Taking the initiative of engaging in these behaviors–rather than waiting on others–is 

arguably one of our best paths forward.  

 

Not only will you help combat climate change from multiple angles, but you will also be 

setting an example of working from the bottom-up (at the individual level) to affect necessary 

change. 

 

So, what new actions can you start taking today? 
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2) Single–Self message: 

Climate change is an extremely serious problem. Our ability to overcome its effects will 

require each and every one of us to act. 

 

Thankfully, there is one specific type of action you can take to ensure we are successful. 

 

That is, here is the most effective behavior-based solutions to climate change we all should 

be engaging in: 

 

● Commit to Clean Electricity Practices & Products (for example, switching to efficient 

electric appliances and rechargeable products & utilizing electric means of transportation 

whenever possible) 

 

Taking the initiative of engaging in these behaviors–rather than waiting on others–is 

arguably one of our best paths forward.  

 

Not only will you help combat climate change from multiple angles, but you will also be 

setting an example of working from the bottom-up (at the individual level) to affect necessary 

change. 

 

So, what new actions can you start taking today? 
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3) Multiple–Legislator message: 

Climate change is an extremely serious problem. Our ability to overcome its effects will 

require each and every one of us to act. 

 

Thankfully, there are many different types of actions you can encourage Legislators to 

prioritize to ensure we are successful. 

 

For example, here are the 7 most effective behavior-based solutions to climate change 

Legislators should help make it easier for use to engage in: 

● Commit to Clean Electricity Practices & Products (for example, switching to efficient 

electric appliances and rechargeable products & utilizing electric means of transportation 

whenever possible) 

● Conserve Energy (for example, unplugging products and appliances that are not 

commonly used & installing smart thermostats to strategically cool/heat your residence) 

● Reduce Food & Water Waste (for example, practicing at-home composting of food 

scraps & refraining from lengthy showers) 

● Buy Eco-Friendly Products (for example, purchasing recyclable or compostable 

products & prioritizing eco-conscious brands and companies) 

● Help to Protect Your Local Ecosystems (for example, growing native wildflowers in 

your home garden & picking up littered trash in public spaces) 

● Avoid Single-Use Goods (for example, obtaining reusable everyday products & 

abstaining from buying goods in single-use plastic containers) 

● Eat More Plants (for example, implementing “meatless” days into your week & 

purchasing produce at local/farmers’ markets) 

 

Passing legislation making it easier to engage in these behaviors–rather than relying on 

individuals to take different actions themselves– is arguably one of our best paths forward.  

 

Not only will you help combat climate change from multiple angles, but you will also be 

setting an example of working from the top-down (at the legislative level) to affect necessary 

change. 

 

So, what new legislation can you start advocating for today? 
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4) Single–Government message: 

Climate change is an extremely serious problem. Our ability to overcome its effects will 

require each and every one of us to act. 

 

Thankfully, there are many different types of actions you can encourage Legislators to 

prioritize to ensure we are successful. 

 

For example, here is the most effective behavior-based solutions to climate change 

Legislators should help make it easier for us to engage in: 

● Commit to Clean Electricity Practices & Products (for example, switching to efficient 

electric appliances and rechargeable products & utilizing electric means of transportation 

whenever possible) 

 

Passing legislation making it easier to engage in these behaviors–rather than relying on 

individuals to take different actions themselves– is arguably one of our best paths forward.  

 

Not only will you help combat climate change from multiple angles, but you will also be 

setting an example of working from the top-down (at the legislative level) to affect necessary 

change. 

 

So, what new legislation can you start advocating for today? 
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Appendix E - Rotter’s Locus of Control Scale (1966) 

For each question select the statement that you agree with the most. 

 

1. a. Children get into trouble because their parents punish them too much. 

b. The trouble with most children nowadays is that their parents are too easy with them. 

 

2. a. Many of the unhappy things in people's lives are partly due to bad luck. 

b. People's misfortunes result from the mistakes they make. 

 

3. a. One of the major reasons why we have wars is because people don't take enough interest in 

politics. 

b. There will always be wars, no matter how hard people try to prevent them. 

 

4. a. In the long run people get the respect they deserve in this world 

b. Unfortunately, an individual's worth often passes unrecognized no matter how hard he tries 

 

5. a. The idea that teachers are unfair to students is nonsense. 

b. Most students don't realize the extent to which their grades are influenced by accidental 

happenings. 

 

6. a. Without the right breaks one cannot be an effective leader. 

b. Capable people who fail to become leaders have not taken advantage of their opportunities. 

 

7. a. No matter how hard you try, some people just don't like you. 

b. People who can't get others to like them don't understand how to get along with others. 

 

8. a. Heredity plays the major role in determining one's personality 

b. It is one's experiences in life which determine what they're like. 
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9. a. I have often found that what is going to happen will happen. 

b. Trusting to fate has never turned out as well for me as making a decision to take a definite 

course of action. 

 

10. a. In the case of the well prepared student there is rarely if ever such a thing as an unfair test. 

b. Many times exam questions tend to be so unrelated to course work that studying in really 

useless. 

 

11. a. Becoming a success is a matter of hard work, luck has little or nothing to do with it. 

b. Getting a good job depends mainly on being in the right place at the right time. 

 

12. a. The average citizen can have an influence in government decisions. 

b. This world is run by the few people in power, and there is not much the little guy can do 

about it. 

 

13. a. When I make plans, I am almost certain that I can make them work. 

b. It is not always wise to plan too far ahead because many things turn out to- be a matter of 

good or bad fortune anyhow. 

 

14. a. There are certain people who are just no good. 

b. There is some good in everybody. 

 

15. a. In my case getting what I want has little or nothing to do with luck. 

b. Many times we might just as well decide what to do by flipping a coin. 

 

16. a. Who gets to be the boss often depends on who was lucky enough to be in the right place 

first. 

b. Getting people to do the right thing depends upon ability. Luck has little or nothing to do 

with it. 
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17. a. As far as world affairs are concerned, most of us are the victims of forces we can neither 

understand, nor control. 

b. By taking an active part in political and social affairs the people can control world events. 

 

18. a. Most people don't realize the extent to which their lives are controlled by accidental 

happenings. 

b. There really is no such thing as "luck." 

 

19. a. One should always be willing to admit mistakes. 

b. It is usually best to cover up one's mistakes. 

 

20. a. It is hard to know whether or not a person really likes you. 

b. How many friends you have depends upon how nice a person you are. 

 

21. a. In the long run the bad things that happen to us are balanced by the good ones. 

b. Most misfortunes are the result of lack of ability, ignorance, laziness, or all three. 

 

22. a. With enough effort we can wipe out political corruption. 

b. It is difficult for people to have much control over the things politicians do in office. 

 

23. a. Sometimes I can't understand how teachers arrive at the grades they give. 

b. There is a direct connection between how hard 1 study and the grades I get. 

 

24. a. A good leader expects people to decide for themselves what they should do. 

b. A good leader makes it clear to everybody what their jobs are. 

 

25. a. Many times I feel that I have little influence over the things that happen to me. 

b. It is impossible for me to believe that chance or luck plays an important role in my life. 

 

26. a. People are lonely because they don't try to be friendly. 

b. There's not much use in trying too hard to please people, if they like you, they like you. 
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27. a. There is too much emphasis on athletics in high school. 

b. Team sports are an excellent way to build character. 

 

28. a. What happens to me is my own doing. 

b. Sometimes I feel that I don't have enough control over the direction my life is taking. 

 

29. a. Most of the time I can't understand why politicians behave the way they do. 

b. In the long run the people are responsible for bad government on a national as well as on a 

local level. 
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Appendix F - Studies 1 & 2 Demographic Questionnaires' Items 

Age: 

Please enter your current age as a whole number (i.e., “37”) in the text box below. 

 

Biological Sex: 

Please enter the sex that you were assigned at birth. 

● Female 

● Male 

● Intersex 

● Other 

 

Race: 

Please select the identity that best describes you. 

● Asian or Pacific Islander 

● Black or African American 

● Hispanic, Latinx, or Spanish Origin 

● Native American or Alaska Native 

● White or Caucasian 

● Biracial or Multiracial 

● A race/ethnicity not shown here 

 

Political Ideology: 

Please rate the extent to which you identify ideologically as Conservative/Liberal. 

1. Strongly Conservative 

2. Conservative 

3. Leaning Conservative 

4. Moderate 

5. Leaning Liberal 

6. Liberal 

7. Strongly Liberal 
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Study 1 Recall Item: 

Which of the following behavior groups did you see previously in the survey? 

A. Avoiding Aviation Travel 

B. Protest Against Environmental Offenders 

C. Investing in Green Companies and Industries 

D. Committing to Clean Electricity Practices and Products 

 

Study 2 Recall Item: 

Which of the following themes of information was not presented earlier in the survey? 

A. Strategies for initiating conversations about climate change 

B. Solutions to climate change that more people should know about 

C. Counter-information to combat specific climate-denial arguments 

D. Educational information about climate change that can be easily shared on social media 
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Appendix G - Study 2 Message Interventions 

*Please Note: Differences in wording between the messages are highlighted in yellow. 

 

Preface & Instructions: 

Hello, and thank you for participating in our research study! 

 

For this survey, our research team is specifically searching for individuals like you who take the 

issue of Climate Change seriously and are committed to solving it. We need your help! 

 

We value the opinions and experiences of everyday individuals like you, and we greatly 

appreciate your contribution here to the Climate Change advocacy movement.  

 

Across the next part of the survey, you will be shown four sets of information. After you read 

each set of information, you will then rate that information across a number of 

characteristics on the following page. 

 

Within these questionnaires, we greatly appreciate your honesty. Please remember that no 

personally identifiable information is gathered by our research team in this study; thus, your 

ratings will remain anonymous. 

 

After reading this information, please indicate which of the following actions you would like to 

take: 

● I no longer wish to participate in this study and would like to exit now. 

● I agree to read each of the following four sets of information and I agree to rate 

them honestly. 
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1) Encouragement + Strategies message: 

Climate change is a serious problem. Our ability to overcome its effects will require every one 

of us to act. 

 

While being greener and cleaner are important actions we should all focus on, there is another 

impactful–but much less promoted–action we should all increase:  

● Creating dialog about climate change with friends & family members who may not 

be as passionate or knowledgeable 

 

However, for some of us, the act of starting and holding a conversation about difficult topics 

(such as climate change) can be especially difficult. 

 

Although these difficulties exist, you are one of the best candidates for this impactful task! 

 

How?? 

 

Well, theories like the Two-Step Flow model of communication & other findings from 

psychological research on Influence show the 

1) Familiarity, 2) Trust, & 3) Proximity you hold, coupled with your 

4) Knowledge of & 5) Passion for overcoming climate change,  

make you especially effective at having these important conversations with your friends and 

family. 

 

To help overcome some of the difficulties of having these conversations, our team has 

compiled 6 “strategies” for initiating dialog about climate change with friends and family. 

And we need your help! 

 

On the next page, you will be shown these six strategies and some context behind them.  

 

Please read each of them carefully, then proceed to the following page to answer a few 

questions about them. We greatly appreciate your time and honesty! 

● I acknowledge that I will be required to stay on each page for a certain amount of time, I 

agree to read the information carefully, and I am ready to proceed to the next page.  
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6 Strategies for Initiating Conversations about Climate Change: 

1. Pick the best moment. 

a. Be sure to pick a good time for you both; ask to speak another time if needed 

b. Maintain a friendly, casual demeanor, and try your best not to be too overbearing  

c. Use your knowledge of that person to your advantage; back off when needed 

 

2. Actively listen by asking questions & finding connections. 

a. Starting with guilting and  “shoulds” can off-putting; don't risk your opportunity 

b. Instead, start by asking them a question (what they already know/if they have Qs) 

c. Search for commonalities between your knowledge and beliefs to build comradery 

 

3. Ask to share your journey of climate change understanding. 

a. Ask for permission before sharing your climate change advocacy journey  

b. Don’t just flood the listener with potentially boring/off-putting science information 

c. Connect your story to the questions and uncertainties they expressed, if possible 

 

4. Don’t try to lecture or win. 

a. Don’t jeopardize your trust/rapport by appearing to have entered in bad faith 

b. Remember, we simply hope to encourage dialog around the realities of this issue  

c. If the conversation turns: 1) remain calm, 3) stay respectful, & 3) and back off 

 

5. Focus on current events & solutions. 

a. Use current events help to highlight the often overlooked “here and now” realities 

b. Avoid negativity and information that can be perceived as irrelevant 

c. Focus on positives like solutions and the opportunities that lie within adaptation 

 

6. Thank them & ask to talk again another time. 

a. Difficult conversations require courage and humility; express your thanks 

b. Encourage them to look out for climate-related current events, especially locally 

c. Gauging their openness to talk again in the future and be sure to follow up! 

 

After the timer permits, please proceed to the next page to rate the information you just read.  

 

Please note, you will not be able to return to this page after proceeding.  
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2) Encouragement + Counters message: 

Climate change is a serious problem. Our ability to overcome its effects will require every one 

of us to act. 

 

While being greener and cleaner are important actions we should all focus on, there is another 

impactful–but much less promoted–action we should all increase:  

● Creating dialog about climate change with friends & family members who may not 

be as passionate or knowledgeable 

 

However, for some of us, knowing how to refute misinformation and climate change denials 

in-the-moment of a conversation can be especially difficult. 

 

Although these difficulties exist, you are one of the best candidates for this impactful task! 

 

How?? 

 

Well, theories like the Two-Step Flow model of communication & other findings from 

psychological research on Influence show the 

1) Familiarity, 2) Trust, & 3) Proximity you hold, coupled with your 

4) Knowledge of & 5) Passion for overcoming climate change,  

make you especially effective at having these important conversations with your friends and 

family. 

 

To help overcome some of the difficulties of having these conversations, our team has 

compiled 6 “counters” to common climate change-denial claims that might come up in 

conversation. And we need your help! 

 

On the next page, you will be shown these six counters and some context behind them.  

 

Please read each of them carefully, then proceed to the following page to answer a few 

questions about them. We greatly appreciate your time and honesty! 

 

● I acknowledge that I will be required to stay on each page for a certain amount of time, I 

agree to read the information carefully, and I am ready to proceed to the next page. 
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6 Climate Change Denial Claims & Counterarguments: 

 

Climate Change Denial Claim #1:  

● There really isn’t proof of climate change, and scientists aren’t even sure about its 

seriousness. Why should I care? 

Counters to #1:  

A. Scientists don’t “prove” things; rather, they gather evidence, which supports or refutes  

B. 97% of scientists & every relevant climate research group agree the evidence is clear 

C. Climate change is a real issue that holds serious consequences for everyone on Earth 

 

Climate Change Denial Claim #2:  

● The climate has always been changing and probably always will. So, isn’t climate 

change a natural phenomenon? 

Counters to #2:  

A. Yes, evidence shows Earth’s climate has varied in the past, for many different reasons 

B. Since the Industrial Revolution, human activity has produced unnaturally high CO2 

C. In turn, we have drastically disrupted the ecological balance of nature across the globe 

 

Climate Change Denial Claim #3:  

● Climate change is over-exaggerated. I like the summer weather; I don’t see what’s 

so wrong with it being warmer.  

Counters to #3:  

A. The issue is not that temperatures are rising, but rather how fast and turbulent it is 

B. Humans, animals, and ecosystems are suited to particular weather patterns and sea levels  

C. Additionally, rapid climate change is the prime suspect in most mass extinction events 

(like the “The Great Dying,” when nearly 90% of all life went extinct, ~250M years ago) 

 

Climate Change Denial Claim #4:  

● It’s too late to do anything about climate change anyway. It’s too big of a problem 

and it’s too expensive to fix. Why bother? 

Counters to #4:  

A. That’s exactly what the fossil fuel industry wants you to think, but it’s never too late  

B. The more we act now, the more we will be able to slow it down & get it under control  

C. Scientists have already discovered simple, impactful changes that can be made now 
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Climate Change Denial Claim #5:  

● Other countries contribute to climate change, too. We shouldn’t be the only one’s 

doing anything to fix it. 

Counters to #5: 

A. China, the US, & India contribute over half of all greenhouse gas (GHG) emissions; 

however, the US has been industrialized for over twice as long comparatively 

B. Regardless of how much we think other countries are responsible, we still need to act.  

C. Climate change will only continue to worsen, and there are economic opportunities 

involved with adaptation and mitigation 

 

Climate Change Denial Claim #6:  

● Mitigating climate change is economically impractical. More of these climate 

regulations will only hurt US businesses and the economy. 

Counters to #6:  

A. Combating these real, growing dangers will require systemic change in how we operate  

B. Although it may be expensive in the short-term, it will certainly pay off in the long-term 

C. That is, making these changes sooner will be more cost-effective, profitable, and safe 

 

After the timer permits, please proceed to the next page to rate the information you just read.  

 

Please note, you will not be able to return to this page after proceeding. 
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3) Encouragement + Posts message: 

Climate change is a serious problem. Our ability to overcome its effects will require every one 

of us to act. 

 

While being greener and cleaner are important actions we should all focus on, there is another 

impactful–but much less promoted–action we should all increase:  

● Creating dialog about climate change with friends & family members who may not 

be as passionate or knowledgeable 

 

However, for some of us, starting and holding a conversation about controversial issues (like 

climate change), especially in-person, can be especially difficult. 

 

Although these difficulties exist, you are one of the best candidates for this impactful task! 

 

How?? 

 

Well, theories like the Two-Step Flow model of communication & other findings from 

psychological research on Influence show the 

1) Familiarity, 2) Trust, & 3) Proximity you hold, coupled with your 

4) Knowledge of & 5) Passion for overcoming climate change,  

make you especially effective at having these important conversations with your friends and 

family. 

 

To help overcome some of the difficulties of having these conversations, our team has 

compiled 6 examples of social media posts that share links to information about climate 

change that can be easily posted across platforms.  

 

And we need your help! 

 

On the next page, you will be shown these six posts and some context behind them.  

 

Please read each of them carefully, then proceed to the following page to answer a few 

questions about them. We greatly appreciate your time and honesty! 

 

● I acknowledge that I will be required to stay on each page for a certain amount of time, I 

agree to read the information carefully, and I am ready to proceed to the next page.  
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6 Social Media Posts of Links to Climate Change Information: 

 

Please note:  

1) These posts were formatted so that  

they can be posted across any major social media network.  
 

2) Also, these are just sample posts of links from relatively familiar sources;  

feel free to use these as templates to share your own favorite links/info! 
 

3) These links are not currently live,  

but you will have access to them at the end of the study. 

 

What exactly is "climate change"? 

● Curious what climate change actually is or in search of information to send to another 

potentially curious individual? Check out this link published by the advocacy group the 

Natural Resource Defense Council (NRDC) to learn more. 

 

How do we know climate change is real? 

● Climate change is an issue that is highly complex but has also been highly researched 

over the recent decades. Check out this link on NASA’s website that summarizes the 

evidence scientists have collected so far. 

 

Stories of 5 people impacted by climate change 

● Despite what I would like to think, climate change is an issue that is negatively affecting 

us, here and now. Here are stories of 5 people who have been affected by climate 

change… and are inspired to take action. 

 

Start with these 10 actions to help fight climate change! 

● Climate change is arguably the most pressing issue we face as a species. Interested in 

learning more about the ways you can contribute to overcoming the issues of climate 

change? Check out this United Nations webpage to learn more. 

 

Here are 6 arguments to refute climate change denial 

● Despite the seriousness of climate change, denial is still much more common than it 

should be. Check out this link to the Earth Day website to read 6 counterarguments you 

can use to refute common denial claims. 

 

Climate Change 101 with Bill Nye! (YouTube) 

● Climate change is a complex topic that can get a bit confusing to discuss sometimes. Who 

better than Bill Nye in a video by National Geographic to deliver the most relevant 

information in an extremely digestible way.  

https://www.nrdc.org/stories/what-climate-change
https://climate.nasa.gov/evidence/
https://www.wilderness.org/articles/blog/5-stories-people-impacted-climate-change-and-inspired-take-action
https://www.un.org/en/actnow/ten-actions
https://www.earthday.org/6-arguments-to-refute-your-climate-denying-relatives/
https://www.youtube.com/watch?v=EtW2rrLHs08
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After the timer permits, please proceed to the next page to rate the information you just read.  

 

Please note, you will not be able to return to this page after proceeding. 

 

4) Encouragement Control message: 

Climate change is a serious problem. Our ability to overcome its effects will require every one 

of us to act. 

 

While being greener and cleaner are important actions we should all focus on, there is another 

impactful–but much less promoted–action we should all increase:  

● Creating dialog about climate change with friends & family members who may not 

be as passionate or knowledgeable 

 

However, we know that, despite knowing its effects and caring deeply about it, climate 

change can be a difficult topic to discuss, for a number of reasons.  

 

Although these difficulties exist, you are one of the best candidates for this impactful task! 

 

How?? 

 

Well, theories like the Two-Step Flow model of communication & other findings from 

psychological research on Influence show the 

1) Familiarity, 2) Trust, & 3) Proximity you hold, coupled with your 

4) Knowledge of & 5) Passion for overcoming climate change,  

make you especially effective at having these important conversations with your friends and 

family. 

 

Ultimately, talking with your friends and family about climate change is an important and 

effective way for you to do your part in overcoming it. 

 

Please proceed to the next page to rate the information you just read.  

 

Please note, you will not be able to return to this page after proceeding.  
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Appendix H - Study 2 Message Effectiveness Questionnaires 

Which of the following categories best describes the topic of information you just read, 

specifically, on the previous page? 

A. Strategies for initiating conversations about climate change 

B. Counterarguments to climate change denial claims 

C. Educational information that can be easily shared as Posts on social media 

D. Encouragement to create dialogue about climate change (only) 

 

I found this information to be persuasive. 

● 1 Strongly Disagree – 7 Strongly Agree 

 

That was effective information. 

● 1 Strongly Disagree – 7 Strongly Agree 

 

I would use this information going forward. 

● 1 Strongly Disagree – 7 Strongly Agree 

 

This information has made me more interested in the issue of climate change. 

● 1 Strongly Disagree – 7 Strongly Agree 

 

Overall, I liked this information. 

● 1 Strongly Disagree – 7 Strongly Agree 

 

This information makes me feel encouraged to initiate communication about climate change. 

● 1 Strongly Disagree – 7 Strongly Agree 
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