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Our planet currently faces an environmental crisis. Thus, understanding how to persuade people 

to donate their time and money to environmental organizations has become an ever-pressing 

concern. Prior research has shown that personality factors such as the behavioural inhibition 

system (BIS) and the behavioural activation system (BAS) along with promotion and prevention 

orientations can interact with message frame (i.e, gain- versus loss-framing) to induce regulatory 

or affective fit, thereby increasing the persuasiveness of the message (e.g. Higgins, 2000; 

Updegraff, Sherman, Luyster, & Mann, 2007). I propose and test the hypothesis that self-esteem 

will also interact with message frame to increase persuasion, even when BIS/BAS and 

promotion/prevention are controlled. I test this hypothesis in two experiments (Ns = 828 and 

1614). In each study, participants completed a series of questionnaires assessing BIS/BAS, 

promotion/prevention, and self-esteem and then read either a gain- or loss-framed environmental 

message. Then participants completed a memory test concerning the message content. Finally, 

they completed a donation task in which they apportioned a lump sum of money to five 

different charities, including one environmental charity. Contrary to my hypotheses, 

there was no interaction between self-esteem and message frame in either study. However, 

participants in the loss-framed condition donated more money to the environmental charity than 

did participants in the gain-framed condition, and this difference was explained by participants' 

greater memory for the loss-framed message. Moreover, the second experiment demonstrated 
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that participants also reported stronger intentions to behave pro-environmentally when they had 

donated money to the environmental charity. Thus it appears that loss-framed messages are more 

effective at persuading people to donate time and money to environmental causes. Due to the 

paucity and mixed-results of research on gain- and loss-framing in the environmental field, my 

research can help contribute to the few studies on this topic. The practical application of these 

results may prove useful to environmental charities and organizations.   
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Introduction 

 After a long day of work, Sarah and Amy watch television at home. As the night 

continues, both of these individuals will view a variety of commercials, aimed at influencing 

their shopping choices, eating choices, and even political decisions. But some of these messages 

will focus on prosocial persuasion, which is defined as encouraging people to engage in helping, 

cooperating, or volunteering to benefit others. In other words, engaging in prosocial behaviour 

(Brief & Motowidlo, 1986). In late 2012, the United Nations estimated that the world’s 

population reached 7 billion, and that number has only increased since then (United Nations 

Population Fund, 2012). In such large societies, prosocial behaviour can help prevent conflict 

and facilitate interactions between people. In many cases, people or non-profit organizations may 

require additional support from others. Monetary donations or volunteer time may be sought for 

a variety of causes, including better education, sustenance for societies that lack resources, and 

improved healthcare. For the purpose of garnering support, prosocial persuasion is often needed.  

One particular domain of prosocial behavior that requires a great deal of support is the 

environment. Although the deteriorating condition of the environment is well-known, there is an 

unfortunately large gap between peoples’ acknowledgment of the situation and prosocial 

behaviour in aid of the situation. This disconnect has consistently been a challenge for 

researchers and policy makers, given the impact of the environment on not only the current 

generation, but the many generations to come. Despite researchers’ awareness of this issue 

though, no concrete answer has yet been found for why this disconnect between awareness and 

behavior occurs (Kollmus & Agyeman, 2010). However, researchers are aware of two vital 

factors that can contribute to message persuasion: message content and the personality of the 

message recipient. Although prior research has demonstrated that message content and the 

characteristics of the recipient of the message can each influence the persuasiveness of a 
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persuasive message (e.g. Cacioppo & Petty, 1989; Priester & Petty, 1995; Rhodes & Wood, 1992, 

respectively), these factors have yet to be examined together in the context of prosocial 

environmental persuasion. The present research will fill this gap in the literature in the hopes of 

providing another potential method to garner environmental support.  

In my thesis I will examine how personality and message frame interact to influence the 

persuasiveness of prosocial messages about the environment. Personality is defined by the 

American Psychological Association (2015) as the unique differences in peoples’ thinking, 

emotions, and behaviour. Message frame refers to the construction or language of the message, 

which can affect how the message is viewed by the message recipient. Alone, both personality 

and message frame can impact the outcome of the message. However, I am interested in 

examining how these two influences interact with each other. Thus, the present research 

examines whether individual differences in the self-esteem aspect of personality interact with 

message framing to influence the persuasiveness of prosocial messages. Self-esteem is an aspect 

of personality that reflects one’s overall perception of one’s value or worth, and is a vital part of 

one’s self-concept (Blascovich & Tomaka, 1991). Specifically, I hypothesize that individuals 

with high self-esteem will find gain-framed messages to be most persuasive, and that individuals 

with low self-esteem will find loss-framed messages to be most persuasive. This research will 

add to the limited amount of framing research in the environmental field, which has yielded 

mixed and contradictory results to date. It will also examine the role of regulatory fit in this field, 

something that has not yet been studied. Finding support for my hypotheses would mean that 

environmental organizations will be able to elicit further support for important prosocial causes 

through message tailoring.  

Persuasion, Prosocial Messages, and the Self 
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Persuasion is the process of encouraging or urging the modification of another’s beliefs 

or actions (Hovland, Janis, & Kelley, 1953), and social psychological scientists have identified a 

number of effective methods of accomplishing this goal. Perhaps one of the most well-known 

models of persuasion is the Elaboration Likelihood Model (Petty & Cacioppo, 1986). Essentially, 

this model states that the processing of a persuasive message can occur through either the central 

route, which uses the message content or argument as a method of persuasion, or through the 

peripheral route, which uses external or superficial cues to persuade. Whether the central or 

peripheral route is taken is based on how invested or interested the recipient of the message is. In 

essence, central route processing is more likely to occur if the recipient is willing to pay attention. 

A number of studies have elaborated on the use of these two routes. For example, the likeability 

of the message source was more likely to make a difference to university students when the 

message content was unrelated to their university (indicating low involvement), but the number 

of strong arguments was more likely to make a difference when the message content was related 

to their university (indicating high involvement; Chaiken, 1980). Clearly, varying levels of 

personal involvement make certain cues more salient than others. For example, route processing 

can also be influenced by mood. When participants were induced to feel positively, message 

strength did not affect their decision to donate money to a prosocial cause. In this case, their 

awareness of their affective state prevented central processing from activating. However, when 

participants were made to feel negatively, a strong prosocial message (building ramps for 

disabled students on campus) generated more donations than a weak message prosocial message 

(building a library for disabled students; Bohner, Crow, Erb, & Schwarz, 1992).  

Another well-known method of persuasion is the “foot-in-door” technique (Freedman & 

Fraser, 1966), which encourages people to agree to a large request by having them first agree to a 
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smaller request. In terms of prosocial persuasion, this technique can be used to increase 

engagement in environmental activities by encouraging participants to write letters for a 

campaign promoting resource conservation and recycling after agreeing to place a small placard 

in their windows asking people to recycle (Scott, 1977). The opposite, “door-in-face” technique 

is also effective; people are more likely to acquiesce to a modest request if they have already 

refused an unreasonably large request (Cialdini et al., 1975). Additionally, moderate message 

repetition can improve message scrutiny, and therefore the persuasiveness of the message 

(Cacioppo & Petty, 1989).  

Although the aforementioned persuasion techniques are commonly used to promote 

consumer products, they can also be used for more altruistic purposes, as is the case with 

prosocial persuasion. To this end, researchers in a variety of disciplines have sought methods to 

improve the persuasiveness of prosocial messages intended to inspire behaviours that benefit 

society, such as helping, sharing, donating or volunteering. In fact, something as simple as 

convenience can strongly influence whether such changes in behaviour will occur. In particular, 

prosocial messages may only lead to behavioural adjustments if the behaviour is easily 

achievable following the message. Even for something as potentially life-changing as donating 

blood or organs, convenience can make a difference in conduct (Novotney, 2011). For example, 

lacking a convenient place to donate blood is the most often cited reason that people will refuse 

to donate blood (Schreiber et al., 2006). The salience of social norms can also improve the 

persuasiveness of prosocial messages, especially if the message is related to something 

immediately pertinent in the surrounding environment (Goldstein, Cialdini, & Griskevicius, 

2008). In one study, hotel patrons were more likely to reuse bath towels if a nearby placard 

communicated that the majority of hotel guests chose to do so.  
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 Although persuasive messages are often targeted at large audiences, individual 

differences in the self can influence who decides to buy the newest phone and who does not. 

Essentially, the self defines how people experience the world, how they behave, and what sets 

them apart from others. It is a unique and personal construct consisting of the individual self, the 

relational self, and the collective self (Sedikides, Gaertner, & O’Mara, 2011). The individual self 

demonstrates how one is unique from others, and includes aspects such as experiences, traits, 

goals, interests, and behaviours. The relational self highlights one’s interactions with close others, 

which might include relatives, romantic partners, or friends. Lastly, the collective self represents 

one’s intergroup attributes and reflects one’s membership within the group. Although all three of 

these selves are present, I am most interested in examining the individual self, which is the most 

responsible for people’s self-definition. Even more specifically, William James (1890) suggested 

that the individual self can be split into “I” vs. “Me” (as cited in Swann & Burhmester, 2012). He 

states that whereas the “Me” component describes how people view themselves and the 

characteristics they possess, the “I” component of the individual self is the agent, thinker, or 

knower. More contemporarily, researchers now refer to the “Me” component as the self-view or 

self-knowledge, which influences people’s self-esteem. Both parts of the individual self are 

capable of influencing message perception and persuasion. For example, factors such as 

intelligence (McGuire, 1968; Rhodes & Wood, 1992) and pre-existing knowledge of the subject 

of a message (e.g. Wood & Lynch, 2002) can make a notable difference to persuasion. Likewise, 

the personal relevance of the message (Petty & Cacioppo, 1979) and enjoyment taken from it 

(Cacioppo, Petty, Feinstein, & Jarvis, 1996) can strongly influence how persuasive the message 

is perceived as being. Particularly relevant to the present research, the presence of characteristics 

such as empathy (Davis et al., 1999) or agreeableness (Graziano et al., 2007) lead people to be 



   6 
 

more persuaded by prosocial messages. But I suggest that self-esteem will also predict people’s 

susceptibility to prosocial messages. 

Self-Esteem, Regulatory Fit, and Prosocial Persuasion 

 Self-esteem is capable of influencing thoughts about the self, social motivation, and 

behavior in a variety of ways. According to sociometer theory (Leary & Baumeister, 2000; Leary, 

Tambor, Terdal, & Downs, 1995), people with relatively low self-esteem (LSEs) often question 

their self-worth and their importance to others, whereas people with relatively high self-esteem 

(HSEs) perceive that others have, do, and will value them. Unfortunately, due to this lack of 

perceived value, LSEs tend to anticipate rejection in their future reactions with others (Anthony, 

Wood, & Holmes, 2007; Leary et al., 1995). Being alert to rejection prevents LSEs from 

engaging in interactions with ambiguous consequences and therefore limits their vulnerability. It 

also motivates them to take defensive action earlier on (Pietrzak, Downey, & Ayduk, 2005). In 

addition, rejection is perceived as being more hurtful to LSEs, because their sense of self-worth 

is already fairly low and precarious (Sommer & Baumeister, 2002). On the other hand, HSEs are 

more inclined to believe that others view them in a positive light, leading to a higher rejection 

detection threshold (Cameron, Stinson, Gaetz, & Balchen, 2010). In other words, HSEs do not 

expect rejection from others, and behave accordingly. Moreover, they are also inclined to be 

more sensitive to rewards and positive outcomes in their associations with others (Murray, 

Holmes, & Collins, 2006). Compared to a rich background of acceptance and warmth, one or 

two instances of rejection have little impact on the self-worth of HSEs (Murray et al., 2006). All 

of these factors combined often have a very meaningful and distinct impact on the behaviour and 

thoughts of LSEs and HSEs. 
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Relevant to the present research, self-esteem also regulates responses to persuasion. In 

one study, HSEs were more easily persuaded than LSEs, purportedly to maintain a positive 

social identity (Sanaktekin & Sunar, 2008). In another study, experimentally lowered self-esteem 

prompted increased susceptibility to persuasive messages, but only when the presented message 

was neither threatening, complex, nor misleading (Gollob & Dittes, 1965). These contradictory 

results may be due to differences in the types of self-esteem being examined. In fact, Sanaktekin 

and Sunar (2008) themselves suggest that whereas individuals with high relational self-esteem 

are more likely to be persuaded by others in order to fit in, those with high personal self-esteem 

are less susceptible. Likewise, individuals with low relational self-esteem may respond 

differently to situations in comparison to those with low personal self-esteem. However, to my 

knowledge, no research has yet examined the effect of self-esteem on susceptibility to prosocial 

messages in particular. In the present research, I propose and test the hypothesis that self-esteem 

regulates people’s responses to prosocial messages because self-esteem determines people’s 

reactions to messages through a process called regulatory fit (Higgins, 2005). 

Regulatory fit is a dominant model of self-regulation contending that people are most 

engaged in activities when the activity matches their dominant motivation or interests. Although 

people are generally driven towards actions that lead to pleasure and driven away from actions 

that lead to pain, people also vary in their chronic tendencies to focus on eagerly achieving 

positive experiences, or vigilantly avoiding painful experiences. For example, Higgins (2005) 

compares two students who both desire to receive an “A” grade in a course that they are taking. 

Of importance is that one of these students has a promotion focus and the other has a prevention 

focus. The promotion-focused student may attempt to acquire an “A” by approaching things in 

an eager way, such as reading material beyond the assigned readings. On the other hand, the 
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prevention-focused student may attempt to acquire an “A” by approaching things in a vigilant 

way, perhaps by being careful to fulfill all the requirements of the course. Regulatory fit 

increases engagement and feelings of “rightness” when people undertake tasks that match their 

chronic self-regulatory orientation. So the promotion-focused student will experience regulatory 

fit when he approaches tasks eagerly, whereas the prevention-focused student will experience 

regulatory fit when he approaches tasks vigilantly.  

Essential to my arguments, the strength of one’s engagement in a particular task is an 

important factor in one’s decision making, judgments, task performance, and attitudinal and 

behavioural change. For example, Higgins and colleagues (2003) invited participants to choose a 

gift in appreciation for completing an experiment. Half of the participants were asked to think 

about what they would gain by receiving the reward (an eager strategy) and the other half were 

asked to think about what they would lose if they didn’t receive the reward (a vigilant strategy). 

They observed that fit between the framing of this thinking task and participants’ chronic self-

regulatory style caused participants to increase their estimates of the value of the gift by 40-60%, 

compared to participants who completed a thinking task that contradicted their chronic self-

regulatory style. Similarly, people who read a message concerning the benefits of eating fruits 

and vegetables that matched their chronic self-regulatory style also ate approximately 20% more 

fruits and vegetables in the following week (Spiegel, Grant-Pillow, & Higgins, 2004).  

Vital to my goal of understanding how different messages can interact with individual 

differences in the self, messages can also be tailored or framed in specific ways to induce 

regulatory fit. One such method of message framing is known as gain/loss-framing (Kahneman 

& Tversky, 1979). In essence, gain-framing involves structuring the message to highlight 

positive outcomes to be gained by complying with the message, whereas loss-framing involves 
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structuring the message to highlight negative outcomes that will occur if one fails to comply with 

the message. For example, gain-framed messages tend to use more encouraging wording and 

usually outline how action can lead to improved outcomes. On the other hand, loss-framed 

messages are more censorious and describe how a lack of action on the reader’s behalf can lead 

to a lack of improved outcomes or even adverse outcomes. In one particular study, girls who had 

a prevention-focused regulatory-style were most likely to indicate an intention to receive the 

HPV vaccine when presented with a loss-framed message, whereas girls who had a promotion-

focused regulatory style were most persuaded by the gain-framed message (Gerend & Shepherd, 

2007).  

In the present research, I will use gain- and loss-framed messages to examine the 

influence of regulatory fit on the persuasiveness of prosocial messages, and I will use self-esteem 

as the individual-difference variable that determines “fit.” A large body of research reveals that 

self-esteem predicts people’s chronic self-regulatory style, such that individuals with higher self-

esteem (HSEs) are promotion-focused whereas individuals with lower self-esteem (LSEs) are 

prevention-focused (e.g. Heimpel, Elliot, & Wood, 2006). Therefore, I predict that HSEs will 

experience regulatory fit and be most persuaded by gain-framed messages, whereas LSEs will 

experience regulatory fit and be most persuaded by loss-framed messages.  

I also propose that message framing and self-esteem will interact to predict the 

persuasiveness of prosocial messages due to a process I call affective fit. Although most people 

tend to strive for joy, happiness and all-around positive affect, this may not be the case for LSEs, 

who actually dampen their positive affect after experiencing a positive event (Wood, Heimpel, & 

Michela, 2003), most likely because LSEs do not feel worthy of feeling good (Wood, Heimpel, 

Manwell, & Whittington, 2009). For similar reasons, LSEs do not work very hard to recover 
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from a negative mood, even though they are perfectly aware of methods for feeling better 

(Heimpel, Wood, Marshall, & Brown, 2002). On the other hand, HSEs like to savour and 

prolong positive moods, and work very hard to eliminate negative ones. Gain-framed messages 

induce positive moods and loss-framed messages induce negative moods (Shen & Dillard, 2007), 

which can lead to increased acceptance of the message through affective fit. Affective fit is 

achieved for HSEs when they experience positive moods, and for LSEs when they experience 

negative moods. Therefore, I predict that HSEs will experience affective fit and be most 

persuaded when the message is gain-framed, whereas LSEs will experience affective fit and be 

most persuaded when the message is loss-framed.  

 Both regulatory fit and affective fit should lead to the increased persuasiveness of the 

message and therefore result in a change in behaviour, attitudes, or cognition. HSEs should 

experience regulatory fit and affective fit when the message is gain-framed, whereas LSEs 

should experience regulatory fit and affective fit when the message is loss-framed. Figure 1 

illustrates the pathways required for HSEs and LSEs to experience regulatory or affective fit. 
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Figure 1. Model depicting the proposed responses to a persuasive message due to 

regulatory/affective fit (or a lack of). Pathways portray hypothesized responses to gain- or loss-

framing as a function of self-esteem. 
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 Although my focus in the present research is on self-esteem, it is possible that self-esteem 

is not actually regulating responses to gain- and loss-framed messages in the model I propose in 

Figure 1. Instead, self-esteem may be acting as a proxy for other self-regulatory variables in my 

model, and those other variables, rather than self-esteem, may be regulating people’s prosocial 

responses. I will examine two plausible alternative predictors: the Behavioral Inhibition and 

Activation systems (BIS/BAS), and promotion/prevention orientations.  

Exploring alternative predictors: The Behavioural Inhibition System (BIS) and 

Behavioural Activation System (BAS). According to Gray (1987), there are two contrasting 

systems in every person. One of these is known as the BIS, and this system is known to be highly 

responsive to punishment, anxiety, and non-rewards. Although it does attempt to prevent 

behaviour that may lead to pain or distress, this inhibition can also prevent individuals from 

attaining their goals. Relatively speaking, people higher in BIS sensitivity tend to experience 

more anxiety and fear. The other system is known as the BAS, and this system is responsible for 

receiving signals regarding rewards and non-punishments. The BAS encourages goal approach 

and/or increases goal directed behaviour. In addition, when rewards are imminent, individuals 

higher in BAS sensitivity respond with greater feelings of pleasure.  

 Although all individuals possess both systems, there are differences in people’s 

sensitivity to one or the other. Essentially, psychological aspects of the self determine if the BIS 

or BAS has a stronger influence, even though both systems are biologically innate. A study 

conducted by van Beek, Kranenburg, Taris, and Schaufeli (2013) demonstrated that students who 

were chronically high in BIS-activation were more likely to overcommit to their studies, 

unfortunately leading to exhaustion and a desire to leave school. On the other hand, students with 

BAS-activation were more likely to demonstrate study engagement and improved academic 
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performance, which are negatively related to exhaustion and the intention to quit school. Another 

study has found that individuals high in BAS-activation and low in BIS-activation are more 

likely to make risky decisions after winning in a gambling situation, whereas individuals low in 

BAS-activation and high in BIS-activation are more likely to make less risky decisions, 

especially after losing. Additionally, those high in BAS tend to bet more and have higher 

confidence, even when in a losing situation (Kim & Lee, 2011). Variations in BIS and BAS can 

also have an impact on the expression of certain emotions. Individuals high in BIS tend to vent 

their anger inwardly, whereas individuals high in BAS appear to have more difficulty controlling 

angry feelings (Cooper, Gomez, & Buck, 2008).  

As these studies reveal, chronic levels of BIS- and BAS-activation can have a powerful 

effect on both thinking and behaviour in a number of different domains. One such effect is that 

the depth of processing of a message improves when the message is positively framed and BAS-

activation occurs or when a message is negatively framed and BIS-activation occurs (Shen & 

Dillard, 2009). Message scrutiny and the persuasive power of the message also increase when 

matching between BIS/BAS and message framing takes place (Updegraff, et al., 2007). More 

specifically, this form of matching between framing and disposition can also lead to the 

increased persuasiveness of prosocial messages, such as messages requesting a charitable 

donation (Jeong et al., 2011). Participants with higher levels of BAS were more likely to donate 

money to a school charity when the message was gain-framed, whereas participants with higher 

levels of BIS were more likely to donate money when the message was loss-framed. Because 

high self-esteem is correlated with BAS and low self-esteem is correlated with BIS (Heimpel et 

al., 2006), BIS/BAS may be the cause for the anticipated regulatory/affective fit induced by the 

messages in my research. It may be that fit occurs when HSEs read gain-framed messages due to 
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BAS and when LSEs read loss-framed messages due to BIS. To rule out the possibility that 

BIS/BAS is responsible for effects that I would otherwise attribute to self-esteem, I measure 

BIS/BAS in both of the studies I present here, and will test alternative hypotheses involving this 

variable. 

  Exploring alternative predictors: Promotion and prevention orientations. Among the 

many aspects of the self, promotion and prevention are also potential influences on the 

persuadability of a message. These two orientations are encompassed as part of Higgins’ (2000) 

regulatory focus theory, which states that people have one of these two orientations. Higgins 

defines the goals of promotion-oriented individuals as seeking gains and avoiding non-gains, 

whereas the goals of prevention-oriented individuals are seeking non-losses and avoiding losses. 

For example, promotion-oriented individuals are more likely to persevere and perform 

better when presented with a difficult task, whereas prevention-oriented individuals are more 

likely to quit completely (Crowe & Higgins, 1997). In the consumer field, researchers have 

discovered that marketing tactics do not always have the same appeal to all consumers. 

Individuals with a prevention-orientation are more likely to be persuaded into purchasing an item 

when compromise effects (an effect that makes an average option appear more pleasing in the 

presence of extreme options) are present compared to promotion-oriented individuals. 

Alternatively, these promotion-oriented consumers are more likely to be interested in a product 

when attraction effects (an effect that makes an option more appealing when a more inferior 

option is also available) are present (Mourali, Bӧckenholt, & Laroche, 2007). Additionally, in 

terms of message persuasion, fit between regulatory focus and the message frame is more liable 

to lead to attitude change (Cesario, Grant, & Higgins, 2004; Lee & Aaker, 2004). Although the 

effects of message framing have previously been investigated, prosocial messages have not been 
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examined specifically. As is the case with BIS/BAS, individual differences in 

promotion/prevention may be the cause of the regulatory/affective fit derived from the message 

instead of self-esteem. HSEs may be more receptive to gain-framed messages due to possessing 

a promotion-orientation whereas LSEs may be more receptive to loss-framed messages due to 

possessing a prevention-orientation. In addition to BIS/BAS, promotion and prevention will also 

be tested as alternate predictors; therefore, they will be measured and accounted for in the current 

research. 

Memory as a mechanism. As a way of assessing participant attention for my persuasive 

message, I decided to examine memory as a potential mechanism. Improved memory for the 

message should signify a higher level of attentiveness, and prior research has indicated that 

increased concentration can lead to an increase in the persuasiveness of the message (Petty & 

Cacioppo, 1986). Furthermore, (as mentioned previously), gain- and loss-framed messages are 

capable of eliciting positive or negative emotions (Shen & Dillard, 2007). Previous studies have 

suggested that experiencing strong emotions can lead to the encoding of stronger memories (e.g. 

McGaugh, 2003), which may lead to improved message persuasiveness. In my study, I propose 

that HSEs will be most persuaded by the gain-framed message and LSEs will be most persuaded 

by the loss-framed message because HSEs will recall the gain-framed message more clearly, and 

LSEs will recall the loss-framed message more clearly. Due to their positive wording, gain-

framed messages are more likely to elicit positive emotions (resulting in affective fit for HSEs) 

whereas loss-framed messages are more likely to elicit negative emotions due to their negative 

wording (resulting in affective fit for LSEs). As a result of the regulatory or affective fit that 

occurs when HSEs and LSEs read the message, recall for the message will improve, leading to 

an increase in the persuasiveness of the message. It makes sense that participants would be more 
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persuaded by a message that is easily accessed from their working memory. Very little research 

has previously examined memory as a mediator in relation to fit or framing, making this research 

novel in that aspect. 

Selecting a Prosocial Cause: The Environment 

Due to the urgency and need for support in this area, I have chosen environmental issues 

as the message topic in my studies. Although forests currently compose 31% of the Earth’s land 

mass, this percentage is slowly dwindling. Between 2000 and 2010, around 13 million hectares 

of forest were lost to deforestation (Food and Agriculture Organization; FAO, 2010). Wood 

products such as furniture and paper are seen as a necessity for most individuals, yet sustainable 

living is not, which can lead to dire consequences for the environment and the future of the 

planet. Deforestation has led to an increase of 1015 grams of carbon per year into the atmosphere, 

contributing to climate change (Pan et al., 2011). To put this into perspective, it would take a 

shocking 216 million cars to produce this amount of carbon in the same amount of time. 

Unfortunately, this environmental issue appears to be due to poor forest management and limited 

restoration of forests that have been converted into land for other uses (FAO, 2010). Additionally, 

more than 80% of the word’s documented species subside on forests, including approximately 

1.6 billion people who rely on resources from forests to survive (World Wildlife Fund, 2013). 

Lastly, forests also act as vital protection against soil and water degradation, avalanches, sand 

dune destabilization, desertification, and coastal dangers (FAO, 2010).  

These alarming statistics make clear the importance of environmental awareness and the 

consequences of consumer actions, which cannot be understated. How can individuals be 

encouraged to donate their time and resources to social issues like the environment? Non-profit 

organizations such as Greenpeace and the World Wildlife Fund have attempted to persuade 
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people to engage in prosocial behaviors by donating time and money to environmental causes 

through methods such as offering gifts in return for donations and campaigning for support 

(World Wildlife Fund, 2013; Greenpeace, 2013). On campus at the University of Victoria, a 

Sustainability Action Plan that outlines models for reducing waste and decreasing community 

greenhouse gas emissions has been created (University of Victoria, 2013). Many researchers 

have attempted to tackle the conundrum of eliciting aid for a variety of causes by examining 

external influences on behaviour, such as convenience, factually-supported information, 

engagement, salience of social norms, and persuasive message repetition (Cacioppo & Petty, 

1989; Goldstein, Cialdini & Griskevicius, 2008; Novotney, 2011). However, very few studies 

have examined links between aspects of the self, such as personality and self-concept, to 

prosocial conduct and philanthropic donation (for exceptions see Davis et al.’s 1999 work on 

empathy, and Graziano, et al.’s 2007 work on agreeableness). Additionally, there is a decided 

lack of research on gain- and loss-framing in the environmental domain in general. What little 

research there is has been conflicting and inconclusive. For example, some researchers have 

found evidence supporting the elevated persuasiveness of loss-framing in messages regarding 

issues such as conservation and recycling (Davis, 1995; Loroz, 2007). Contradictory to these 

findings though, other researchers have conducted studies demonstrating the persuasiveness of 

gain-framing, also in the area of recycling, along with climate change (Obermiller, 1995; Spence 

& Pidgeon, 2010). My research will endeavour to fill this gap in the literature and possibly 

provide an alternate predictor for these inconsistencies by examining how differences in 

psychological factors such as self-esteem and emotion influence the persuasiveness of messages 

concerning the environment. 

Overview of the Present Research 
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 I will test two hypotheses in the experiments that I report. Hypothesis 1 (H1): HSEs will 

be most persuaded by an environmental message that is gain-framed because they will remember 

it the best, whereas LSEs will be most persuaded by an environmental message that is loss-

framed because they will remember it the best, presumably due to regulatory and affective fit. 

Hypothesis 2 (H2): These effects will remain present even when BIS/BAS motivations and 

promotion/prevention-orientations are statistically controlled. 
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Study 1 

In my first experiment, I used the crowdsourcing website, Crowdflower, to examine the 

influence of gain- and loss-framing on the persuasiveness of an environmental message. 

Crowdflower is a data collection platform that allows researchers to gather survey data online 

quickly and inexpensively from a large number of participants.  

At the start of the study, participants completed a series of questionnaires that assessed 

some general personality traits, self-esteem, BIS/BAS, and promotion/prevention, along with 

some filler measures. Then participants read either a gain-framed or a loss-framed environmental 

message. The messages were virtually identical except for key gain and loss phrases, and all of 

the information that was used in the messages was drawn from the World Wildlife Fund website 

(World Wildlife Fund, 2013). Following this, participants answered five multiple choice 

questions testing their memory for the content of the environmental message, and completed two 

behavioural measures of message persuasiveness. The first measure asked participants to 

distribute a lump sum of one thousand dollars amongst five charities, one of which was an 

environmental charity. The second measure asked participants to choose one of the same five 

charities to receive a one dollar donation on the participant’s behalf. Choosing the WWF instead 

of one of the other charities indicated that the passage was more persuasive. 

I predicted that regulatory fit would cause LSEs to remember the loss-framed message 

the best and would thus be most persuaded by that message. In contrast, I predicted that HSEs 

would remember the gain-framed message the best and would thus be most persuaded by that 

message. Additionally, I predicted that these effects would still be evident when BIS/BAS and 

promotion/prevention were controlled.  
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Methods 

Participants 

 Participants included 828 individuals who were recruited using the website Crowdflower 

and had their data recorded via the survey tool Qualtrics (460 women, 313 men, 55 unknown; 

Mage = 36.17 years, SDage = 12.73 years). English comprehension was desired; therefore 

participants were only recruited from Canada and the United States. There were no restrictions 

on gender or race/ethnicity as neither of these factors was pertinent to the study. However, 

participants were required to be over the age of 18 to ensure that they could give informed 

consent. Recruitment occurred via a posting online on Crowdflower [Appendix A], and 

participants were given 30 cents in appreciation for their time. 

Procedures and Measures  

 Upon agreeing to participate, participants read and signed a consent form [Appendix B], 

and then completed a series of computerized questionnaires assessing relevant personality and 

individual difference variables [Appendix C]. These included the Ten Item Personality Inventory 

(TIPI; Gosling, Rentfrow, & Swann, 2003), which consists of a list of ten personality 

characteristics rated on a seven-point scale (1 - disagree strongly, 7 - agree strongly) based on 

the degree to which the characteristics apply to themselves. This scale is used to obtain a quick 

snapshot of participants’ personality traits. Another scale used was Rosenberg’s Self-Esteem 

Scale (Rosenberg, 1965), which also consists of ten items. In this case, the items are meant to 

assess self-esteem and are rated on a nine-point scale (1 - very strongly disagree, 9 - very 

strongly agree; sample item: “I feel that I am a person of worth, at least on an equal basis with 

others.”). To gauge participants’ regulatory focus style (i.e. to determine if participants are more 

promotion- or prevention-oriented), I used the General Regulatory Focus Measure (Lockwood, 
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Jordan, & Kunda, 2002). This measure uses a total of 18 items also rated on a nine-point scale (1 

- not at all true of me, 9 - very true of me), and includes statements such as “I am anxious that I 

will fall short of my responsibilities and obligations” and “I typically focus on the success I hope 

to achieve in the future.” Lastly, I used a BIS/BAS measure developed by Carver and White 

(1994), which contains 24 items rated on a four-point scale (1 - very true for me, 4 - very false 

for me). Some sample items include “I go out of my way to get things I want” and “I feel worried 

when I think I have done poorly at something important.” This measure includes several 

subscales, which are labeled BAS Fun Seeking, BAS Reward Responsiveness, BAS Drive, and 

BIS. The Fun Seeking subscale reflects the need to seek out rewards and react to potentially 

rewarding situations spontaneously, whereas the Reward Responsiveness subscale focuses on 

examining positive responses to rewards or the anticipation of them. On the other hand, the BAS 

Drive subscale is related to the pursuit of goals and desires. Finally, the BIS subscale simply 

assesses sensitivity to punishment or negative events. Overall, these subscales are meant to 

provide a clear picture of whether participants are classified as BIS or BAS. Interspersed 

throughout these questionnaires were a few filler measures, which included selecting one or 

more enjoyed activities from a list (e.g. cooking, shopping, watching TV) and completing a word 

association task (e.g. write down the first word that comes to mind after seeing the word ‘whale’). 

Next, participants read a short narrative passage regarding environmental concerns that 

constituted the framing manipulation in this experiment [Appendix D]. Participants who were 

randomly assigned to the gain-framed condition (n = 441) read the following passage (I have 

underlined key differences between the two passages for emphasis): 

On planet Earth, forests cover about 31% of the total land mass. In fact, about 80% of the 

world’s documented species can be found in tropical rainforests; these species thrive on its 
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resources.  Approximately 46-58 million square miles of forest could be preserved each 

year if not for clear-cutting for agriculture, ranching, unsustainable logging, and 

degradation from climate change. Helping to conserve the woodlands and our natural 

resources not only benefits the approximately 1.6 billion people who rely on the forest for 

their livelihood, it also saves numerous animal species from extinction. The environment 

can be improved if we save more paper, recycle, and compost. In addition to the benefits of 

being sustainable in your lifetime, you can also leave a cleaner and healthier Earth for the 

next generation.  

Participants who were randomly assigned to the loss-framed condition (n = 387) read the 

following passage (I have again underlined key differences between the two passages for 

emphasis): 

On planet Earth, forests cover about 31% of the total land mass. In fact, about 80% of the 

world’s documented species can be found in tropical rainforests; these species perish 

without its resources for survival. Approximately 46-58 million square miles of forest are 

destroyed each year due to clear-cutting for agriculture, ranching, unsustainable logging, 

and degradation from climate change. Failing to conserve the woodlands and our natural 

resources not only harms the approximately 1.6 billion people who rely on the forest for 

their livelihood, it also leads numerous animal species to extinction. The environment will 

deteriorate even further unless we waste less paper, recycle, and compost. In addition to the 

costs of being unsustainable in your lifetime, you also risk leaving a polluted and unhealthy 

Earth for the next generation.  
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 After reading their assigned passage, participants answered five multiple choice questions 

about the content of the passage, each of which included four possible responses, one of which 

was correct [Appendix E]. For example: 

1. What percentage of the world’s documented species can be found in tropical rainforests 

and rely on its resources for survival? 

a. 30% [correct response] 

b. 50% 

c. 80% 

d. 90% 

 

Then participants completed some additional questions, including one item asking whether it was 

the first time participants had taken the survey, and further demographic questions assessing age, 

gender, ethnicity, place of birth, and whether English was the participants’ first language. Then, 

participants used a five-point scale (1 - not at all, 5 - all of the time) to indicate their agreement 

with the statement, “I tried to answer the questions honestly” [Appendix E].  

Following this, participants completed two donation tasks [Appendix F]. The first task 

asked participants to distribute $1000.00 among five different charities: United Way, the World 

Wildlife Fund, Doctors Without Borders, the Make-a-Wish Foundation, and the Heart and Stroke 

Foundation. As part of the instructions, participants were told that our lab would be donating this 

money based on the participants’ choices. For example, if participants distributed more money to 

United Way, then we would also donate more money to the United Way charity in reality 

(although this was not possible due to financial reasons). These charities were chosen for their 

recognisability to participants. The amount of money donated to the environmental charity was 

the variable of interest. In addition to the lump sum donation, participants chose one of the five 

charities to receive one dollar on their behalf. The instructions stated, “We will also be donating 

$1.00 for each participant who participates in our studies. Please select one charity to receive the 

donation on your behalf. Thank you!” Lastly, participants were debriefed concerning the true 
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purposes of the experiment, including the fact that only the dollar donation would be made by 

our lab due to financial constraints [Appendix G]. 
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Results and Discussion 

 Of the 828 people who participated, 61 were excluded. Participants were excluded if they 

indicated that they failed to answer questions honestly (n = 14), which was defined as a score 

below three in response to the statement “I tried to answer the questions honestly.” If participants 

answered “no” to the question “This is the first time I have completed this survey” they were 

excluded (n = 17). I also examined the data for duplicate IP addresses, which would indicate that 

someone used the same computer to complete the survey on two or more occasions. I retained 

data from the first survey from a given IP address, but deleted subsequent surveys from the same 

address (n = 30). After these exclusions, the final sample included 767 participants (421 women, 

292 men, 54 unknown; Mage = 36.10 years, SDage = 12.61). 

Preliminary analyses. Variables assessed, their means and standard deviations, and 

zero-order correlations are presented in Table 1. When I examined the lump sum donation 

variable for outliers, I found that the variable was positively skewed by a factor of 1.8. To correct 

this skew, I used a natural logarithmic transformation on the variable based on recommendations 

from Tabachnick and Fidell (2013). In doing so, the distribution became more normal and thus 

would not violate the assumptions of regression testing.  

Table 1 Variables Assessed, Their Means and Standard Deviations, and Zero-Order Correlations 

Among Variables in Study 1 

 
M SD  2 3 4 5        6        7        8       9 

 
1. Self-Esteem  6.27 1.69           .33** -.57** .27**   .18** .28**  -.45**   .04    .14** 

2. Promotion           54.49 12.48              -      .23**  .38**   .35** .35**  -.11**   .06    .01 

3. Prevention           44.90 12.64   -        -       -.02      .00    -.10**   .43**   .01   -.14** 

4. BAS Drive           10.61      2.44   -        -         -        .61** .40**  -.20**   .01   -.04 

5. BAS Fun           11.17      2.31   -        -         -          -      .47**  -.13**   .02   -.01 

6. BAS Reward         16.29      2.44   -        -         -          -         -      .20**   .11** .17** 

7. BIS            19.98      3.94   -        -         -          -         -        -         .06     .04 

8. LogLump†       3.44  2.70   -        -         -          -         -        -           -       .09* 

9. Memory  3.29  1.35   -        -         -          -         -        -           -        - 
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*p < 0.05, **p < 0.01, †Lump sum donation to the WWF after a logarithmic transformation. 

 

Main Analyses 

 Recall that I hypothesized that participants who experienced regulatory and/or affective 

fit would be more persuaded by the environmental message and therefore partition more of the 

$1000.00 lump sum to the World Wildlife Fund. To test this hypothesis, I regressed lump-sum 

donation to the environmental charity onto: Step 1) mean-centered self-esteem and dummy-

coded condition (loss-frame = 0, gain-frame = 1); Step 2) the self-esteem X condition interaction. 

Results are presented in the top panel of Table 2. Contrary to my prediction, there was no 

interaction between self-esteem and condition, nor were there any main effects. These null 

results were unchanged when I added BIS/BAS and promotion/prevention scores to a new Step 3 

of the regression described previously. 

 Next, I explored whether my alternative predictors – BIS/BAS and promotion/prevention 

– would interact with condition to predict donation behavior. To do this, I first regressed lump-

sum donation to the WWF onto: Step 1) mean-centered promotion and dummy-coded condition 

(loss-frame = 0, gain-frame = 1); Step 2) the promotion X condition interaction. I then repeated 

this analysis another five times using prevention, BAS Fun Seeking, BAS Reward 

Responsiveness, BAS Drive, or BIS in place of promotion. The results are presented in Table 2. 

There were no significant interactions between any of these predictors and condition. However, a 

main effect for BAS Reward Responsiveness did emerge, such that participants who scored 

higher on BAS Reward Responsiveness also donated more money to the WWF. 

 
Table 2 Results of Hierarchical Regression Analyses on Lump Sum Donation in Study 1 

 
      β  CI  p  ΔR2 

WWF Lump Sum Donation      
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 Step 1 (df = 713)         0.00  

  Self-esteem   0.03          [-0.06, 0.17] 0.372   

  Condition             -0.06         [-0.73, 0.06] 0.097  

 Step 2 (df = 712)         0.00 

  Self-esteem x Condition         0.05      [-0.12, 0.35] 0.328 

Step 1 (df = 713)         0.01 

  Promotion              0.06      [0.00, 0.03]  0.099   

  Condition             -0.07     [-0.75, 0.04] 0.081  

 Step 2 (df = 712)         0.00 

  Promotion x Condition         0.01     [-0.03, 0.03] 0.918 

Step 1 (df = 713)         0.00 

  Prevention              0.01     [-0.01, 0.02] 0.771   

  Condition             -0.06     [-0.74, 0.05] 0.087  

 Step 2 (df = 712)         0.00 

  Prevention x Condition          -0.05     [-0.05, 0.02] 0.372 

Step 1 (df = 713)         0.00 

  BAS Drive              0.01     [-0.07, 0.09] 0.814   

  Condition             -0.06     [-0.74, 0.05] 0.089    

 Step 2 (df = 712)         0.00 

  BAS Drive x Condition         -0.07     [-0.27, 0.06] 0.201 

Step 1 (df = 713)         0.00 

  BAS Fun              0.05     [-0.07, 0.18] 0.370   

  Condition             -0.06     [-0.74, 0.05] 0.086    

 Step 2 (df = 712)         0.00 

  BAS Fun x Condition            -0.03     [-0.22, 0.12] 0.564 

Step 1 (df = 713)         0.02 

  BAS Reward              0.13     [0.02, 0.26]  0.020   

  Condition             -0.06     [-0.72, 0.07] 0.103    

 Step 2 (df = 712)         0.00 

  BAS Reward x Condition      -0.02     [-0.20, 0.13] 0.695 

Step 1 (df = 713)         0.01 

  BIS               0.09     [-0.01, 0.13] 0.098   

  Condition             -0.06     [-0.74, 0.05] 0.090    

 Step 2 (df = 712)         0.00 

  BIS x Condition                   -0.04     [-0.14, 0.06] 0.472 

 

  Recall that I also hypothesized that participants who experienced regulatory and/or 

affective fit would remember more of the environmental message. To test this hypothesis, I 
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regressed participants’ scores on the memory test onto: Step 1) mean-centered self-esteem and 

dummy-coded condition (loss-frame = 0, gain-frame = 1); Step 2) the self-esteem X condition 

interaction. Results are presented in the top line of Table 3. Contrary to my predictions, there 

was still no interaction between self-esteem and condition. However, participants with higher 

self-esteem answered more questions correctly than did participants with lower self-esteem.  

Once again, I explored whether my alternative predictors – BIS/BAS and 

promotion/prevention – would interact with condition to predict memory. First I regressed 

memory onto: Step 1) mean-centered promotion and dummy-coded condition (loss-frame = 0, 

gain-frame = 1); Step 2) the promotion X condition interaction. I then repeated this analysis five 

additional times using prevention, BAS Fun Seeking, BAS Reward Responsiveness, BAS Drive, 

or BIS in place of promotion. The results are presented in Table 3. As before, there were no 

interaction effects, but there was a main effect of prevention and BAS Reward Responsiveness, 

such that lower prevention scores and higher BAS reward scores predicted better memory for the 

passage. 

 
Table 3  Results of Hierarchical Regression Analyses on Memory in Study 1 

 
      β  CI  p  ΔR2 

Memory Task      

 Step 1 (df = 714)         0.02  

  Self-esteem   0.14           [0.05, 0.17] 0.000   

  Condition             -0.07          [-0.39, 0.01] 0.056  

 Step 2 (df = 713)         0.00 

  Self-esteem x Condition        -0.01      [-0.13, 0.11] 0.871 

 Step 1 (df = 714)         0.01 

  Promotion   0.01      [-0.01, 0.01] 0.772   

  Condition             -0.08     [-0.41, -0.01] 0.039  

 Step 2 (df = 713)         0.00 

  Promotion x Condition          -0.00     [-0.02, 0.02] 0.978 

Step 1 (df = 714)         0.02 
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  Prevention             -0.14     [-0.02, -0.01] 0.000   

  Condition             -0.07     [-0.39, 0.01] 0.058  

 Step 2 (df = 713)         0.00 

  Prevention x Condition          -0.00     [-0.02, 0.02] 0.978 

Step 1 (df = 714)         0.01 

  BAS Drive             -0.04     [-0.02, 0.02] 0.261   

  Condition             -0.08     [-0.40, -0.01] 0.040  

 Step 2 (df = 713)         0.00 

  BAS Drive x Condition          0.04     [-0.05, 0.11] 0.439 

Step 1 (df = 714)         0.01 

  BAS Fun Seeking            -0.01      [-0.05, 0.04] 0.835   

  Condition             -0.08     [-0.40, -0.01] 0.041  

 Step 2 (df = 713)         0.00 

  BAS Fun x Condition             0.07     [-0.03, 0.14] 0.205 

Step 1 (df = 714)         0.03 

  BAS Reward                        0.17      [0.05, 0.13]  0.000   

  Condition             -0.07     [-0.40, 0.00] 0.050  

 Step 2 (df = 713)         0.00 

  BAS Reward x Condition      -0.06     [-0.13, 0.04] 0.272 

Step 1 (df = 714)         0.01 

  BIS               0.04      [-0.01, 0.04] 0.314   

  Condition             -0.08     [-0.40, -0.01] 0.041  

 Step 2 (df = 713)         0.00 

  BIS x Condition                     0.00     [-0.05, 0.05] 0.936 

 

 Inconsistent with my hypotheses, I did not find evidence of regulatory or affective fit 

influencing message persuasiveness. But, an unexpected main effect of message framing did 

emerge across all of the tests that I conducted. To explore this effect more directly, I conducted a 

Univariate Analysis of Variance (ANOVA) in which framing condition was the predictor (loss-

frame = 0, gain-frame = 1) and memory was the dependent measure. I found that participants in 

the loss-framed condition (M = 3.40, SD = 1.33) answered more memory questions correctly 

than participants in the gain-framed condition (M = 3.19, SD = 1.36), F(1, 714) = 4.24, p = 0.040, 

= .01. Likewise, I conducted an ANOVA examining the influence of framing on the lump sum 
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donation variable. In this case, framing did not have a significant effect on donation behaviour, 

F(1, 713) = 2.90, p = 0.089,  = .00. However, because memory for a persuasive message is so 

important to persuasion (Petty & Cacioppo, 1986), it is possible that even though the framing 

manipulation did not directly affect donation behavior, it could have influenced donation 

behaviour indirectly via memory (i.e., framing   memory  donation behaviour). According to 

Hayes (2009), the presence of a direct significant effect is not necessary for an indirect effect to 

be present. In fact, requiring a direct effect is more likely to lead to incorrectly retaining null 

hypotheses, because people may reject existing indirect effects simply because a direct effect is 

not present. The results of the analyses testing my proposed mediation model are presented in 

Figure 2, and I will detail the steps taken to obtain those results presently.  

 

 

 

 

 

 

 

 

 

Figure 2. A path model depicting the effect of framing on donation behaviour via memory. Path 

values reflect standardized regression coefficients. Note: *p < 0.05.  

 

First I entered dummy-coded condition (loss-frame = 0, gain-frame = 1) into a regression 

predicting the lump sum donation to the WWF, and consistent with the ANOVA results 

presented earlier, that direct path was not statistically significant (i.e., path c in Figure 2 when the 

Memory 

Message Frame Lump Sum Donation to 

Environmental Charity 

path a = -0.08* 

 

path b = 0.09* 

path c = -0.06 
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mediator is not included in the model), β = -.34, 95% confidence interval of the unstandardized 

regression coefficient (CI) [-0.74, 0.05], t(713) = -1.70, p = .089. However, when I used the same 

regression to predict memory, as anticipated, the path was significant (i.e., path a in Figure 2), β 

= -.20, 95% CI [-0.40, -0.01], t(714) = -2.06, p = .040. Moreover, when I entered both condition 

and memory into a regression predicting donation behaviour, the path from memory to donation 

was statistically significant (i.e., path b in Figure 2), β = .17, 95% CI [0.02, 0.32], t(712) = 2.27, 

p = .023. 

Finally, I tested whether the indirect path from the predictor to the outcome variable 

through the mediator variable was statistically significant (i.e., the product of paths a and b). I 

used Hayes’ (2013) PROCESS macro for SPSS using 5,000 bootstrap samples to estimate the 95% 

bias-corrected confidence interval (CI) of the indirect path. Using this method, an indirect path is 

considered statistically significant at α = .05, and mediation present, when zero is not contained 

within the 95% CI. Results revealed that the indirect path through memory (i.e., a X b) was 

statistically significant, indirect path = -0.04, SE = 0.02, 95% CI [-0.10, -0.003]. This means that 

participants in the loss-framed condition remembered more details of the persuasive message 

than did participants in the gain-framed condition, and in turn, their improved memory for the 

passage led them to donate more money to the environmental charity.  

An alternative model in which the mediator and outcome variable are reversed is not 

supported by the data, because condition did not directly predict donation behavior. So the model 

in Figure 2 is the only plausible explanation of the associations among these variables. 

Summary and Conclusions 

 Although my hypotheses were not supported, the data revealed an interesting mediation 

model: Loss-framing was more persuasive than gain-framing because participants remembered 

the loss-framed message better than the gain-framed message. These effects are consistent with 
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prior research demonstrating that increased attention to a message (and thereby increased 

memory) can increase the persuasiveness of the message (Petty & Cacioppo, 1986). It is also 

consistent with research demonstrating the ‘stickiness’ of loss-framed messages, which remain in 

memory for a longer period of time than gain-framed messages (Ledgerwood & Boydstun, 2014). 

Importantly, this research brings together these two theories in a domain that has largely been 

unexamined in the framing literature: the environment. Although many studies have investigated 

the efficacy of loss-framing over gain-framing (particularly in the area of health services; e.g. 

Cho & Boster, 2008; Meyerowitz & Chaiken, 1987), research on the influence of framing in the 

environmental domain remains a point of contention. Previous studies have produced a variety of 

results regarding environmental message framing, with some suggesting that loss-framing is 

outright more persuasive than gain-framing (Cheng, Woon, & Lynes, 2011; Davis, 1995). 

However, some of the other studies in this area are far less concrete. For example, whereas one 

study has suggested that loss-framing is only effective when the message topic is of interest to 

the individual (Dickinson, Crain, Yalowitz, & Cherry, 2013), another contests that loss-framing 

is only effective when concern for the message topic is low (Newman, Howlett, Burton, Kozup, 

& Heintz Tangari, 2012). Based on my results though, I suggest that loss-framed environmental 

messages are in fact more persuasive because they are more memorable overall. Future studies 

may also find it worthwhile to consider memory as a potential mechanism. Additionally, this 

information has strong real-world implications. For example, both non-profit environmental 

organizations and government policy makers could benefit from considering the influence of 

memory on eliciting pro-environmental behaviour.  

Because these results were unexpected, it is essential to replicate these effects, and I will 

attempt to do so in my next experiment. Moreover, I will also test my original hypotheses 
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concerning regulatory fit to ensure that the null effects I observed in the current study are valid. 

My second experiment will also use new messages and a new measure of memory to see if the 

results are robust and generalizable to more naturalistic messages. Compared to Study 1, the 

environmental stimuli used will be less explicitly loss-framed or gain-framed, but will be 

presented in a more realistic manner. Additionally, under the recommendations of Judd, Westfall, 

and Kenny (2012), this second experiment will use more than one framed message as stimuli (ten 

messages per condition) to limit the possibility of my observed effects being random. Using 

multiple stimuli decreases Type I error, reducing the likelihood of reporting erroneous results. 
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Study 2 

 In light of the findings from Study 1, I decided to revise my hypotheses. Study 2 attempts 

to replicate the results of Study 1. Therefore, for Study 2, I predict that loss-framing will be more 

effective than gain-framing, in that participants who read the loss-framed passage will recall 

more of the passage and therefore donate more money to the WWF compared to participants in 

the gain-framed condition. In addition to testing these confirmatory hypotheses, I will still 

explore the possibility that regulatory and affective fit influence donation behavior. 
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Methods 

Participants 

 Similar to Experiment 1, participants (N = 1,614) were recruited using the website 

Crowdflower and had their data recorded via the survey tool Qualtrics (625 women, 881 men, 

108 unknown; Mage = 36.63 years, SDage = 12.71 years). As before, English comprehension was 

desired; therefore participants were only recruited from Canada and the United States. There 

were no restrictions on gender or race/ethnicity as neither of these factors was pertinent to the 

study. However, participants were required to be over the age of 18 to ensure that they could 

give informed consent. Recruitment occurred via a posting online on Crowdflower, and 

participants were given 30 cents in appreciation for their time. 

Procedure 

Similar to the first study, participants completed the TIPI (Gosling, Rentfrow, & Swann, 

2003), Rosenberg’s Self-Esteem Scale (Rosenberg, 1965), the General Regulatory Focus 

Measure (Lockwood, Jordan, & Kunda, 2002), and a BIS/BAS measure (Carver & White, 1994). 

However, an adjustment was made to the BIS/BAS measure in that an extra question assessing 

attention was added. This question consisted of the statement: “If you are paying attention, select 

the option [somewhat true for me].” Choosing any of the other three options would indicate that 

the participant was likely not, in fact, paying attention. Additionally, further measures were also 

implemented. One such addition was the Positive and Negative Affect Schedule (PANAS; 

Watson, Clark, & Tellegen, 1988), which included 33 thoughts or feelings that participants rated 

on a 5-point scale regarding whether or not the word was descriptive of how they were thinking 

or feeling (1 – not at all, 5 – extremely). Sample items include the words “interested,” 
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“distressed,” and “excited” [Appendix H]. In terms of presentation order, this measure was 

inserted before the BIS/BAS scale and was followed by a pre-stimuli environmentalism check.  

The pre-environmentalism questions were created by adding some questions to the 

‘enjoyable activity’ filler questions from Study 1. I was concerned that a more face-valid 

assessment of environmentalism would prime environmental thoughts, thereby unduly 

influencing my results. Consequently, I chose to add several subtle environmental probes instead 

of asking about environmentalism more directly. Five questions were created in total, and 

included questions such as “Given the choice, would you rather: ride a bike or drive a car?” and 

“When you buy groceries, do you prefer to buy local or buy what’s cheapest?” [Appendix H].  

For this study, the environmental stimuli used were presented in the form of a webpage, and 

included information directly from real environmental websites, such as the World Wildlife Fund 

website, and Greenpeace (see Figure 3 for an example).  
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Figure 3. An example of the environmental passage stimuli used in Study 2. A compilation of 

the passages used can be found in Table 4. 

A total of twenty different stimuli were used in this study, with ten being gain-framed and 

ten being loss-framed. Ten different topics were used, and included environmental issues ranging 

from water conservation to saving animal species. This was to ensure that the effect of framing 

was not limited to one particular subject. Each topic was presented using information that was 

either gain-framed or loss-framed. These were matched as closely as possible in terms of word 

length and language (see Table 4).  
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Table 4. A compilation of the passages used in Study 2. All ten stimuli are presented here with 

the matching gain- and loss-framed messages displayed alongside each other.  

Message Topic Gain-Framed Message Loss-Framed Message 

Pandas 

The pandas need your support to 

survive. Pandas play a crucial role 

in the bamboo forests where they 

roam by spreading seeds and 

facilitating growth of vegetation. 

In the Yangtze Basin where 

pandas live, the forests are home 

to a stunning array of wildlife 

such as dwarf blue sheep, multi-

colored pheasants and other 

endangered species. The panda’s 

habitat is at the geographic and 

economic heart of China, home to 

millions of people. By making this 

area more sustainable, we are also 

helping to increase the quality of 

life of local populations. Pandas 

bring huge economic benefits to 

local communities through 

ecotourism. We urge you to act 

now to save this species. 

The pandas need your support to 

avoid extinction. China’s Yangtze 

Basin region, which holds the 

panda’s primary habitat, is the 

geographic and economic heart of 

this country. Roads and railroads 

are increasingly fragmenting the 

forest, which isolates panda 

populations and prevents mating. 

Forest destruction also reduces 

pandas’ access to the bamboo they 

need to survive. The Chinese 

government has established more 

than 50 panda reserves, but only 

around 61% of the country’s 

panda population is protected by 

these reserves. Severe threats 

from humans have left fewer than 

1,600 pandas in the wild. We urge 

you to act now to avoid the 

destruction of this species. 

The Arctic 

The Arctic needs your support to 

survive. Within the Arctic region 

of the United States, the 

remarkable waters of the Bering 

Sea attract marine mammals, such 

as gray whales, which travel great 

distances to forage and raise their 

young. Almost half of the fish 

caught in the United States comes 

from this sea. Its fisheries are vital 

to local communities whose 

livelihoods depend on fishing and 

millions of people worldwide. 

Across the Bering Sea in Russia, 

the Kamchatka Peninsula’s river 

systems produce up to one-quarter 

of all wild Pacific salmon. The 

salmon provide nourishment to 

other wildlife, including the 

The Arctic needs your support to 

avoid destruction. Many areas of 

the Arctic, particularly in the 

western portions of the Bering 

Sea, suffer from high levels of 

illegal fishing and overfishing. 

For example, in the Kamchatka 

region, the wasteful practice of 

stripping caviar from salmon is 

harmful to the environment and 

depletes the salmon populations. 

Additional threatening practices 

include mining and the 

construction of roads and 

pipelines through salmon streams. 

Also problematic is the bycatch 

(taking of non-target species) of 

fish, birds, and mammals by 

different types of fishing gear, 
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Kamchatka brown bear. We urge 

you to act now to save this region. 

including large-scale driftnets. We 

urge you to act now to avoid the 

destruction of this region. 

Indonesia 

Indonesia needs your support to 

thrive. The Southeast Asian 

islands of Borneo and Sumatra, 

located in Indonesia, are home to 

some of the world’s most diverse 

rain forests and Southeast Asia’s 

last intact forests. The islands’ 

tropical climate and diverse 

ecoregions have created habitats 

that house thousands of unique 

species and the world’s last 

remaining Sumatran tigers, 

orangutans, pygmy elephants, and 

Sumatran rhinos. Massive rivers 

cut across the landscape. These 

are the islands’ lifelines, offering 

transport and providing the 

freshwater needs for the islands’ 

people. We urge you to act now to 

save this region. 

Indonesia needs your support to 

avoid destruction. Indonesia is 

home to approximately three 

percent of the world's forests. Yet 

deforestation in this region 

represents over a third of the total 

global carbon emissions from 

deforestation and land 

degradation. Heavy demand for 

plywood, hardwoods, and wood 

products for the pulp and paper 

industry leads to both legal and 

illegal logging. Expanding oil 

palm plantations and, in Sumatra, 

coffee cultivation is encroaching 

on landscapes crucial to species 

conservation. We urge you to act 

now to avoid the destruction of 

this region. 

 

Rhinos 

The rhinos need your support to 

survive. The protection of rhinos 

helps protect other species 

including elephants, buffalo, and 

small game. They contribute to 

economic growth and sustainable 

development through the tourism 

industry, which creates job 

opportunities and provides 

tangible benefits to local 

communities living alongside 

rhinos. Rhinos are one of the 

oldest groups of mammals, 

virtually living fossils. They play 

an important role in their habitats 

and in countries like Namibia, 

rhinos are an important source of 

income from ecotourism. The 

protection of black rhinos creates 

large blocks of land for 

conservation purposes. This 

benefits many other species, 

including elephants. We urge you 

The rhinos need your support to 

avoid extinction. Between 1970 

and 1992, 96 percent of Africa's 

remaining black rhinos were 

killed. Today, black rhinos remain 

Critically Endangered because of 

rising demand for rhino horn, 

which has driven poaching to 

record levels. A recent increase in 

poaching in South Africa 

threatens to erase our 

conservation success. A total of 

333 rhinos were killed in South 

Africa in 2010 – almost one a day. 

Today, the need for land by the 

growing human population is a 

threat to the species. Many of the 

protected areas with rhinos have 

now reached the limit of the 

number of individuals they can 

support. We urge you to act now 

to avoid the destruction of this 

species. 
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to act now to save this species.  

Elephants 

The elephants need your support 

to survive. Elephants help 

maintain forest and savannah 

ecosystems for other species, and 

are integrally tied to rich 

biodiversity. In tropical forests, 

elephants create clearings and 

gaps in the canopy that encourage 

tree regeneration. In the savannas, 

they reduce bush cover to create 

an environment favorable to a mix 

of browsing and grazing animals. 

The presence of African elephants 

helps to maintain suitable habitats 

for many other species. In central 

African forests, up to 30 percent 

of tree species may require 

elephants to help with dispersal 

and germination. They play a 

pivotal role in shaping their 

habitat because of the enormous 

impact they have on factors 

ranging from fresh water to forest 

cover. We urge you to act now to 

save this species. 

The elephants need your support 

to avoid extinction. African 

elephants have less room to roam 

than ever before as expanding 

human populations convert land 

for agriculture, settlements and 

developments. Commercial 

logging, plantations for biofuels 

and extractive industries like 

logging and mining not only 

destroy habitat but also open 

access to remote elephant forests 

for poachers. Poverty, armed 

conflict and the displacement of 

people by civil conflict also add to 

habitat loss and fragmentation. All 

of these push elephants into 

smaller islands of protected areas 

and hinder elephants’ freedom to 

roam. In the 1980s, an estimated 

100,000 elephants were killed 

each year and up to 80% of herds 

were lost in some regions. We 

urge you to act now to avoid the 

destruction of this species. 

 

Gorillas 

The gorillas need your support to 

survive. Gorillas play a key role in 

maintaining the biodiversity of 

their forest homes by spreading 

the seeds of the trees they eat and 

by opening up gaps in the trees as 

they move around, letting in light 

and helping sun-loving plants 

grow. In Central Africa, humans 

depend on the same environment 

as gorillas for their food, water, 

medicine and other forest 

products. Protecting forests that 

house gorillas also conserves the 

forests for the humans that live 

there. The Congo Basin is home to 

the second largest tropical 

rainforest on Earth, which serves 

as the green heart of Africa. We 

The gorillas need your support to 

avoid extinction. As humans have 

moved from high-density regions 

in the East into the gorilla’s 

territory, they have destroyed and 

fragmented much of the animal’s 

forest habitat to make room for 

farming and livestock. The eastern 

lowland gorilla’s range has 

declined by at least a quarter over 

the last 50 years. The last census, 

in the mid-1990s, estimated that 

there were only 16,900 of the 

animals left in the wild, but 

following more than a decade of 

habitat destruction and 

fragmentation and years of civil 

unrest, the eastern lowland 

gorilla’s population may have 
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urge you to act now to save this 

species. 

declined by half or more. We urge 

you to act now to avoid the 

destruction of this species. 

 

Sea Turtles 

The sea turtles need your support 

to survive. Sea turtles are a 

fundamental link in marine 

ecosystems. They help maintain 

the health of sea grass beds and 

coral reefs that benefit 

commercially valuable species. 

Sea turtles are the live 

representatives of a group of 

reptiles that have existed on Earth 

and traveled our seas for the last 

100 million years. They have 

major cultural significance and 

tourism value. The way 

loggerhead turtles feed on their 

hard-shelled prey recycles 

important nutrients and keeps 

ocean floor sediments in balance. 

Loggerhead turtles carry colonies 

of small plants and animals on 

their shells which serve as 

important habitat themselves. As 

many as 100 species of animals 

and plants have been recorded 

living on one single loggerhead 

turtle. We urge you to act now to 

save this species. 

The sea turtles need your support 

to avoid extinction. Sea turtles 

continue to be harvested 

unsustainably both for human 

consumption and trade of their 

parts. Some also kill turtles for 

medicine and religious 

ceremonies. Tens of thousands of 

sea turtles are lost this way every 

year, devastating populations of 

already endangered greens and 

hawksbills. Sea turtles are 

dependent on beaches for nesting. 

Uncontrolled coastal 

development, vehicle traffic on 

beaches and other human 

activities have directly destroyed 

or disturbed sea turtle nesting 

beaches around the world. Turtle 

feeding grounds such as coral 

reefs and sea grass beds are 

damaged and destroyed by 

activities onshore, including 

sedimentation from clearing of 

land and nutrient run-off from 

agriculture. We urge you to act 

now to avoid the destruction of 

this species. 

 

Water Sources 

Our water sources need your 

support to thrive. It should be 

clear that the importance of water 

cannot be understated. It sustains 

life, powers industries, irrigates 

fields and is an essential 

component to many environmental 

processes. Clean freshwater is an 

essential component to prosperous 

communities and healthy lives. 

Water is an amazing element that 

can be broadly separated into salt 

water and fresh water. Salt water 

Our water sources need your 

support to avoid destruction. Half 

the world’s wetlands have been 

drained, filled, planted, or paved, 

and fewer than 70 of the world’s 

177 longest rivers (620 miles and 

longer) remain free-flowing, 

unimpeded by dams or other 

barriers. Only 21 rivers longer 

than 620 miles retain a direct 

connection with the sea. Animals 

such as crayfish, fish, and mussels 

that depend on freshwater habitats 



   42 
 

is 97% of all water and is found 

mostly in our oceans and seas. 

Fresh water is found in glaciers, 

lakes, reservoirs, ponds, rivers, 

streams, wetlands and even 

groundwater. These freshwater 

habitats are less than 1% of the 

world’s total surface area yet 

house 10% of all known animals 

and up to 40% of all known fish 

species. We urge you to act now 

to save this source of life. 

are disappearing faster than 

marine species and tropical forest 

species. People are also affected 

by the loss of freshwater; more 

than 1 billion people lack access 

to clean drinking water and 2 

billion lack adequate sanitation. 

This lack of fresh water is one of 

the most urgent environmental 

and development issues of the 

21st century. We urge you to act 

now to avoid the destruction of 

this source of life. 

 

Tuna 

Our ocean species need your 

support to survive. Tuna are 

remarkable and impressive wild 

animals. The Atlantic Bluefin can 

reach ten feet in length and weigh 

as much as 1500 pounds (more 

than a horse). Their specialized 

body shape, fins and scales enable 

some species of tuna to swim as 

fast as 43 miles per hour. These 

extraordinary marine animals are 

also integral to the diet of millions 

and are one of the most 

commercially valuable fish. 

Although tuna do provide food 

and livelihoods for people, they 

are more than just seafood. Tuna 

are a top predator in the marine 

food chain, maintaining a balance 

in the ocean environment. We 

urge you to act now to save this 

species. 

Our marine species need your 

support to avoid extinction. Many 

ecologists believe that the largest 

threat to marine ecosystems is 

now overfishing. The world’s 

appetite for seafood is pushing the 

oceans’ limits, leading to 

devastating consequences for 

marine ecosystems. Overfishing 

profoundly changes oceans, and 

these changes may not be 

reversible. Populations of 

predatory fish are dwindling at 

alarming rates due to overfishing, 

indicating unhealthy ecosystems. 

Since industrial-scale fishing was 

introduced in the 1950s, the vast 

majority of fish used for food, 

such as tuna, marlin, swordfish, 

halibut and cod, have been 

depleted. The reduction in these 

predator species has caused 

concerning ecosystem shifts. We 

urge you to act now to avoid the 

destruction of these species. 

 

The Amazon 

The Amazon needs your support 

to survive. This vast forest 

contains millions of species, most 

of them still undescribed, and 

some of the world's most unusual 

wildlife. It is one of Earth's last 

The Amazon needs your support 

to avoid destruction. Economic 

reasons fuel most deforestation. 

Paper companies reduce rainforest 

trees to pulp, and the cattle 

industry slashed and burned over 
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refuges for jaguars, harpy eagles 

and pink dolphins, and home to 

thousands of birds and butterflies. 

The diversity of the region is 

staggering. More than 30 million 

people, including 350 indigenous 

and ethnic groups, live in the 

Amazon and depend on nature for 

agriculture, clothing and 

traditional medicines. Most live in 

large urban centers, but all 

residents rely on the Amazon’s 

natural bounty for food, shelter 

and livelihoods. We urge you to 

act now to save this region. 

10 million hectares of the Amazon 

rainforest alone since 1996 to 

make room for ranches. Forests 

are also cleared for agricultural 

pursuits, most commonly by the 

soy industry and subsistence 

farmers. Governments clear the 

forests to provide space for transit 

and service roads. Hydroelectric 

projects flood the forests, and 

mining operations clear-cut them 

to make room for industry. We 

urge you to act now to avoid the 

destruction of this region. 

 

 

 

After they viewed the environmental stimuli, participants completed a sentence 

completion task. This task included ten items and involved participants writing out the second 

part of a sentence after a prompt. As an example, participants would be prompted by the phrase, 

“Cathy likes to eat food that is…,” to which they might reply, “…made by her husband.” This 

task was included for the purpose of gauging unconscious environmental thoughts and was 

meant to indicate the effectiveness of the environmental stimuli [Appendix H]. Additionally, due 

to using so many different environmental stimuli, the multiple choice memory check from Study 

1 was replaced by a written memory check [Appendix I]. I asked participants to recall the 

narrative environmental passage and write down as many details as they could remember. Again, 

participants were asked to complete the lump sum donation and dollar donation from Study 1. As 

before, participants were told that their responses would have real implications in regards to our 

lab’s donation behaviour. Finally, after completing several optional demographic questions 

[Appendix J], participants completed five post-stimuli environmental questions. Participants 

rated their interest in engaging in environmental activities by answering questions on a 5-point 

scale (1 – not at all interested, 5 – very interested). Questions included, “How interested would 
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you be in signing a petition to stop an environmental problem?” and “How interested would you 

be in becoming an environmental activist?” [Appendix K]. Lastly, participants completed a 

feedback form [Appendix L]. 
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Results and Discussion 

 Of the 1,614 people who participated, 128 were excluded. Participants were excluded if 

they indicated that they failed to answer questions honestly (n = 58), which was defined as a 

score below three in response to the statement “I tried to answer the questions honestly.” If 

participants answered “no” to the question “This is the first time I have completed this survey” 

they were excluded as well (n = 47). Additionally, participants were excluded if they reported 

that the webpage for the stimuli did not load correctly (n = 17), if they did not reply to the 

memory task in English (n = 4), or if they were below the age of 18 (n = 2). After these 

exclusions, the final sample included 1,486 participants (546 women, 833 men, 107 unknown; 

Mage = 37.08 years, SDage = 12.68). Although an attention check was included in this study (but 

not in Study 1), I decided not to exclude participants based on this question because of new 

research suggesting that this method of attention checking may not be valid (Berinsky, Margolis, 

& Sances, 2014). 

Preliminary analysis. Variables assessed, their means and standard deviations, and zero-

order correlations are presented in Table 5. When I examined the lump sum donation variable for 

outliers in this study, I found that the variable was positively skewed by a factor of 1.64. To 

correct this skew, I again used a natural logarithmic transformation on the variable based on 

recommendations from Tabachnick and Fidell (2013). In doing so, the distribution became more 

normal and thus would not violate the assumptions of regression testing. For the purpose of 

analyzing memory statistically, participants’ written responses to the memory recall task were 

coded using the Linguistic Inquiry and Word Count dictionary (LIWC; Pennebaker, Booth, & 

Francis, 2007). Accuracy of responses was assessed by creating a specific LIWC dictionary for 

each environmental passage. Words such as “the, a, at, etc.” were excluded from the dictionary 
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but nouns, adverbs, and adjectives from the passage were retained (see an example passage 

below with included words underlined).  

The pandas need your support to survive. Pandas play a crucial role in the bamboo forests 

where they roam by spreading seeds and facilitating growth of vegetation. In the Yangtze 

Basin where pandas live, the forests are home to a stunning array of wildlife such as 

dwarf blue sheep, multi-colored pheasants and other endangered species. The panda’s 

habitat is at the geographic and economic heart of China, home to millions of people. By 

making this area more sustainable, we are also helping to increase the quality of life of 

local populations. Pandas bring huge economic benefits to local communities through 

ecotourism. We urge you to act now to save this species. 

The total number of words matched between the participants’ written response to the memory 

task and the LIWC dictionary constituted the memory task dependent variable.  

Additional analyses. Results on the TIPI were scored to create variables for extraversion, 

openness, conscientiousness, emotional stability, and agreeableness. Of these five personality 

factors, I found that both agreeableness (β = .13, 95% CI [.01, 0.26], t(1246) = 2.09, p = .037) 

and openness (β = .19, 95% CI [0.06, 0.31], t(1245) = 2.86, p = .004) predicted donation 

behaviour to the WWF. Participant responses from the PANAS were used to assess positive and 

negative affect. Although neither positive or negative affect predicted donation behaviour, 

negative affect did predict memory, β = -.52, 95% CI [-0.84, -0.20], t(1250) = -3.19, p = .001. 

Analysis of the pre-environmental variable indicated that pre-environmentalism did not have an 

impact on donation behaviour (β = .03, 95% CI [-0.11, 0.18], t(1246) = .47, p = .636) or memory 

for the passage (β = .03, 95% CI [-0.14, 0.19], t(1250) = .29, p = .772). It was however, 

correlated with post-environmentalism, r(1248) = .13, p = 0.000. Inspection of the sentence 
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completion task did not reveal any particular link to the environmental stimuli and so was 

excluded from further analysis. 

 

Table 5  Variables Assessed in Study 2, Their Means and Standard Deviations, and Zero-

Order Correlations Among Variables 

 
   M  SD  2          3          4          5          6         7         8          9         11          12 

 
1. Self-Esteem    0.06  1.69             .37** -.28**   .34**   .28**   .17**   -.42**   .00    -.08**   .02        .16** 

2. Promotion    0.14 12.48               -        .28**   .45**   .37**   .37**   -.06*     .06    -.05       .06*      .33** 

3. Prevention   -0.26 12.64  -         -         -03       .03       -.06*    .43**    .03    -.11**   .04        .16** 

4. BAS Drive   -0.02      2.44  -         -           -     .59**   .41**  -.19**   -.01    -.18**  -.03        .21** 

5. BAS Fun   -0.02      2.31  -         -           -        -   .42**  -.13**    .02    -.10**  -.04        .25** 

6. BAS Reward    0.04      2.44  -         -           -        -       - .18**   .08**  .09**  -.09**    .09** 

7. BIS     0.05      3.94  -         -           -        -       -     -       .08**  .08**  -.07*     -.02 

8. Loglump    3.44   2.70  -         -           -        -       -     -         -       .14**    .01       .26** 

9. Memory    3.29   1.35                -         -           -        -       -     -         -          -         .01       -.01 

10. Pre-Environ.†    2.43   1.05                    -         -           -        -       -     -         -          -           -         .13** 

11. Post-Environ.‡  2.98       1.07  -         -           -        -       -     -         -          -           -           - 

 
*p < 0.05, **p < 0.01, †Pre-stimuli environmental measure, ‡Post-stimuli environmental measure. 

 

Main Analyses 

Based on my results from Study 1, this study examines the hypothesis that loss-framing is 

more persuasive than gain-framing in the environmental domain, because people remember loss-

framed messages better than gain-framed messages. To test this model, I conducted a Univariate 

Analysis of Variance (ANOVA) in which framing condition was the predictor (loss-frame = 0, 

gain-frame = 1) and lump sum donation was the dependent measure. As in Study 1, framing did 

not have a direct effect on donation behaviour, F(1, 1384) = 0.51, p = 0.477,  = .00 However, 

when I used the same ANOVA to predict memory, I found that participants in the loss-framed 

condition recalled a greater number of words from the environmental passage (M = 3.14, SD = 

3.26) than participants in the gain-framed condition (M = 2.48, SD = 3.04, F(1, 1390) = 15.34, p 

= 0.000,  = .01). Thus, even though the direct path from message framing to donation behavior 

was not significant, it is still possible that message framing indirectly affected donation behavior 

via memory (i.e., message framing  memory  donation behavior).  
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To test this model, I entered dummy-coded condition (loss-frame = 0, gain-frame = 1) 

into a regression predicting the lump sum donation to the WWF, and consistent with the 

ANOVA results presented earlier, that direct path was not statistically significant, β = .10, 95% 

CI [-0.18, 0.39], t(1384) = .71, p = .477. However, the path from memory to donation was 

statistically significant when I entered both condition and memory into a regression predicting 

lump sum donation, β = .12, 95% CI [0.08, 0.17], t(1383) = 5.50, p = .000. As in Study 1, I tested 

whether the indirect path from the predictor to the outcome variable through the mediator 

variable was significant using Hayes’ (2013) PROCESS macro for SPSS using 5,000 bootstrap 

samples. Results revealed that the indirect path through memory was again statistically 

significant, indirect path = -0.08, SE = 0.02, 95% CI [-0.14, -0.04]. This means that participants 

who read the loss-framed passage recalled more of the passage, thereby leading them to donate 

more money to the WWF than participants in the gain-framed condition. 

Recall that I also asked participants to answer several questions regarding prosocial 

environmental attitudes, F(1, 1386) = 0.00, p = 0.991, = .00. Notably, people will often change 

their attitudes as a result of a change in behavior. Although it is well-known that attitudes can 

influence behaviour (e.g. Ajzen & Fishbein, 1977), it is also important to remember that 

behaviour can influence attitudes (perhaps most notably exemplified by the foot-in-the-door 

phenomenon; Freedman & Fraser, 1966). According to cognitive dissonance theory, people are 

often motivated to seek consistency between what they believe and what they do to reduce 

psychological discomfort (Festinger, 1962). As such, people who have behaved environmentally 

subsequently may be motivated to think environmentally. In this case, people who donate more 

to the environmental charity may also report more positive prosocial attitudes about the 

environment. Therefore, it is possible that message framing affects environmental attitudes 
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indirectly via its (indirect) influence on donation behavior (i.e., message framing  memory  

donation behaviour  environmental attitudes). I tested this complex mediation model using 

Hayes’ PROCESS macro, and the results revealed an indirect effect of framing on environmental 

interest, via memory and donation behaviour (see Figure 4). Of the three indirect paths shown in 

Figure 4, two were statistically significant: a1 X b1, indirect path = .02, SE = .007, 95% CI 

[.005, .034]; a1 X d X b2, indirect path = -.008, SE = .003, 95% CI [-.014, -.004]. The former 

effect suggests that participants in the loss-framed condition remembered more of the passage 

(path a1), which led to a decrease in pro-environmental attitudes/interest (path b1). I suspect that 

this negative relationship may be due to the presence of the donation behaviour variable, which 

suppressed the influence of memory on pro-environmental attitudes. However, the latter effect 

(a1 X d X b2) reveals that participants in the loss-framed condition recalled more of the passage 

(path a1), and this heightened memory led them to ‘donate’ more money to the WWF (path d), 

which further increased prosocial environmental attitudes (path b2). Compared to other alternate 

models, this one makes the most sense given the temporal presentation of the stimuli (i.e. that the 

environmental passage was presented before the memory check, which preceded the donation 

task and the prosocial environmental attitudes/interest survey).  
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Although the data from Study 1 revealed no significant interactions between framing and 

my predictors, I decided to run the regression analyses once more to see if my null results would 

be replicated. As before, I regressed lump-sum donation to the WWF onto: Step 1) mean-

centered self-esteem and dummy-coded condition (loss-frame = 0, gain-frame = 1); Step 2) the 

self-esteem X condition interaction. This analysis was repeated for promotion, prevention, BAS 

Fun Seeking, BAS Reward Responsiveness, BAS Drive, and BIS. Once again, there were no 

significant interactions between any of these predictors and condition.  

Summary and Conclusions 

 These results replicate and extend the results of Study 1. Once again, I found that 

memory explained the relation between message frame and donation behaviour. Additionally, 

participants who read the loss-framed message recalled more of the message, which led to 

increased donation behaviour compared to participants in the gain-framed condition. These 

results were consistent with my findings from Study 1, despite having used different stimuli, 

suggesting that my results are robust. Furthermore, this study expanded on the previous one by 

including prosocial environmental attitudes as a dependent variable. Participants reported greater 

willingness to participate in environmental activities because of their greater recall for the 

passage and donation behaviour.  
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General Discussion 

My results show that loss-framing is more persuasive than gain-framing in the 

environmental domain. Participants in the loss-framed condition of both experiments recalled 

more of the environmental passages, prompting them to ‘donate’ more money to the WWF. 

Additionally, I found that participants who ‘donated’ more money to the WWF also expressed 

more positive attitudes about engaging in future environmental activities, such as signing 

petitions regarding environmental issues or receiving monthly newsletters about the environment. 

As expected, memory played a role in the relationship between frame and donation behaviour. 

Discovering the link between these two variables can be important for understanding why 

persuasive messages aren’t always effective. Exploring potential mechanisms that connect 

persuasive messages to behavioural change are necessary to understand why the gap between 

knowledge of environmental problems and pro-environmental behavioural change exists. In 

Study 1, I found that participants who answered more of the multiple choice questions on the 

environmental passage correctly distributed more of the ‘lab donated’ money to the WWF. 

Similarly, participants in Study 2 who recalled more of the environmental passage in the written 

recollection task also chose to give more money to the WWF. It would seem that the ability to 

either recognize or recall the environmental passage instigated behavioural change, and in the 

case of Study 2, attitudinal change as well.  

Implications for Existing Theory 

As already mentioned, previous studies have found that message repetition and increased 

message scrutiny can lead to increases in the persuasiveness of the message (Cacioppo & Petty, 

1989). In fact, Cacioppo and Petty suggest that one of the reasons behind the effectiveness of 

moderate message repetition is that people are more capable of accessing relevant information 
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and images after such repetition. In turn, the accessibility of the message is more likely to lead to 

behavioural and attitudinal change as people think over the arguments contained within the 

message. For both of my studies, I examined the role of memory as the mechanism behind the 

effectiveness of message repetition and scrutiny. Given the importance of memory in persuasion, 

it makes sense that I found loss-framing to be more effective than gain-framing. After all, people 

generally tend to find loss-framing to be more cognitively ‘sticky’ (Ledgerwood & Boydstun, 

2014), potentially resulting in increased recall for such messages. To my knowledge, memory 

has not been suggested as the primary mediator between framed messages and behavioural 

change before, making my research novel to the area of framing, and environmental message 

framing in particular. 

Although the results I found in Study 1 were unexpected, they were replicated in Study 2, 

which suggests that they were not spurious. In fact, my results were consistent across the two 

studies despite using different stimuli and a different method to gauge memory, lending further 

credence to my findings. It should also be noted that the sample sizes in my studies were quite 

large, leading to greater power. Hence, it is likely that my results were from genuine differences 

between the loss-framed and gain-framed group, rather than due to randomness. 

In my original hypothesis, recall that I proposed HSEs would be more persuaded by gain-

framed messages and LSEs would be more persuaded by loss-framed messages due to regulatory 

or affective fit. However, I was unable to find data supporting this hypothesis in either of my two 

studies, and based on my large sample sizes, it is unlikely that null result was due to lack of 

statistical power. These null results are inconsistent with previous literature concerning the 

interaction between regulatory type and message frame. For example, Gerend and Shepherd 

(2007) found that participants who were prevention-focused were more likely to receive an HPV 
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vaccine after reading a persuasive loss-framed message, whereas participants who were 

promotion-focused were more persuaded to do so after reading a gain-framed message. Likewise, 

participants who were more avoidance-oriented were more persuaded to donate money to a 

school charity after reading a loss-framed message whereas participants who were more 

approach-oriented were more persuaded after reading a gain-framed message (Jeong et al., 2011). 

For both of my studies though, I did not observe either regulatory or affective fit. Given the lack 

of interaction effects, it would seem that fit does not seem to have an effect on message 

persuasiveness in the environmental domain. None of the personality factors I tested for (self-

esteem, BIS/BAS, and promotion/prevention) interacted with frame to influence donation 

behaviour. However, much of the prior research on fit has been focused on the health domain 

(e.g. Gerend & Shepherd, 2007; Meyerowitz & Chaiken, 1987); my research suggests that this 

effect may be minimal or even non-existent in the environmental area. It is possible that this is 

due to the fear of loss associated with the environment. Generally speaking, people tend to 

discuss environmental issues in terms of resource loss. For example, some of the most well-

known issues include species extinction, ozone degradation, deforestation, and habitat loss. As a 

result of the prevalence of ‘loss’ concerns in this area, people may just generally find 

environmentally loss-framed messages to be more easily recalled and therefore more persuasive 

regardless of differences in aspects of the self. Future studies could examine this by perhaps 

surveying whether people associate more gain or loss terms with the environment, or by 

comparing the effectiveness of environmental loss-framed messages to a domain that is more 

gain-like in nature, such as education. 

However, it should be noted that there is a considerable lack of regulatory fit research in 

the environmental domain. It is possible that loss-framing is simply more effective overall in 
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terms of environmental issues. The influence of loss-framing was apparently stronger than any 

individual differences in personality, leading to the lack of regulatory or affective fit I found. In 

fact, match between personality factors and message frame was not required for persuasion to 

occur. Some prior research has already suggested loss-framing to be more effective than gain-

framing (Cheng et al., 2011; Davis, 1995). Unfortunately though, much of the research regarding 

environmental message framing appears to be mixed and inconclusive. Many of the studies in 

this area do not contain a behavioural component and lack the large sample sizes seen in my 

studies (e.g., Davis, 1995; Obermiller, 1995). Confusingly, other studies have proposed that loss-

framing is only effective when the target of the message is of interest to the message recipient 

(Dickinson, Crain, Yalowitz, & Cherry, 2013), whereas others have suggested that gain-framing 

results in greater feelings of competence, engagement and intentions to behave environmentally 

(albeit, the authors use the terms motivational vs. sacrifice framing rather than gain vs. loss; 

Gifford & Comeau, 2011). This discrepancy in framing effectiveness may be due to the fact that 

people tend to shy away from situations or news that they find too distressing (Feinberg & Willer, 

2010). As such, messages that try to compel participants to face events that are alarmingly loss-

framed may not be as effective. Rather than being persuasive, such messages may cause 

participants to deny or discount the existence of the issues contained within the message. If this 

is the case, participants will naturally find the gain-framed messages to be more persuasive. 

Future studies could examine this by presenting participants with messages that are gain-framed, 

loss-framed, and distressingly loss-framed. It is likely that participants would find the regularly 

loss-framed passage to be more convincing than the gain-framed passage or the more fear-

inducing loss-framed passage. In essence, my research suggests that loss-framed messages are 

more effective because they are more memorable. Depending on the construction of the message 
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though, it is also possible for gain-framed messages to be more memorable than loss-framed 

ones, leading to inconsistency in this area of research. This would explain why loss-framed 

messages are more effective in general (based on the findings in this field), but also explain how 

it is feasible for gain-framed messages to be effective as well.   

Practical Implications 

This research has real-world implications for environmental groups and government 

policy makers interested in increasing prosocial environmental behavior. My research suggests 

that these messages should be loss-framed to garner the most environmental support in terms of 

money or time. Since loss-framed messages appear to be effective for all individuals regardless 

of regulatory style or self-esteem, they will be able to target a wide audience of people. They 

should also be constructed in a memorable manner, such that message viewers will be able to 

recall the message when prompted to behave environmentally, such as when being asked to 

make a donation or simply to recycle a paper coffee cup. After all, increased memory for the 

passage in my study led to greater donation behaviour for the WWF. In 2010, Canadians donated 

$959 million dollars to environmental charities (Grandy, 2013). Even a small increase in the use 

of loss-framed messages could result in a notable increase in donations for environmental causes. 

Given that 1% of the variance in my results was from using loss-framing as opposed to gain-

framing, this would mean an almost $10 million increase in donations based on these real-world 

donation numbers. 

Future Directions and Limitations 

 In terms of limitations, both studies conducted here use online methods of data collection, 

potentially resulting in idiosyncrasies that only occur online in my research. To truly determine if 

this was the case, I could replicate this study face-to-face in the lab. However, it should be noted 
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that prior studies have found that results from online experiments are comparable to experiments 

conducted in person, and produce results that are just as reliable (Buhrmester & Kwang, 2011; 

Casler, Bickel, & Hackett, 2013). Additionally, the participant pools gathered from online data 

collection websites such as Crowdflower and MTurk are often more diverse compared to those 

gathered using more traditional methods (i.e. from university postings in the Psychology 

department).  

Another potential limitation is the use of a donation task that does not actually require a 

donation from the participants themselves. As a result, participants may not have taken the task 

as seriously as they could have if they were asked to use their own money. Nevertheless, it 

should be noted that participants believed that our lab would donate real money on their behalf. 

A potential future study could give participants extra money in the form of a compensation and 

then ask them if they would like to donate it. For example, participants would be informed 

during recruitment that they would receive $1 as compensation for participating in the study. 

However, at the end of the study, researchers could provide an extra dollar, purportedly for being 

a good participant. After exiting the lab at the end of the study, confederates could request a 

donation in the hallway for an environmental charity. In this way, participants would experience 

a more personal and immediate consequence of their actions, which could affect their donation 

behaviour.  

In terms of the stimuli used in each study, Study 1 focused on control of the language 

used in the environmental message, whereas Study 2 focused on the natural presentation of the 

message. In this way, these two studies complemented each other and made up for these 

‘shortcomings’ in the construction of the stimuli.  
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Finally, another potential limitation would be that there was no control group for either 

study. As it was, this would have been difficult to construct and artificial-seeming to the 

participants; there are very few genuinely persuasive messages that are purely neutral in tone. 

Inspection of environmental messages on notable websites such as the Greenpeace, WWF, and 

the World Nature Organization websites reveal that most environmental messages are a 

combination of both gain- and loss-framed language. One possibility would be to remove the 

environmental stimuli altogether for one group of participants, and this could be implemented in 

a future study. However, this would mean that the control group would be exposed to neither the 

language nor content of the message, leading to restrictions in my ability to compare the three 

groups. 

 Future directions could also include examining the role of memory as a mediator. 

Although loss-frames appear to be more memorable than gain-frames, the lasting effects of 

framing are not well documented (Ledgerwood & Boydstun, 2014). In fact, it may be that neither 

type of message frame influences individuals in the long-term. Based on my findings, future 

research should focus on making messages more memorable, and explore whether the encoding 

of messages into long-term memory can lead to more permanent behavioural and attitudinal 

change. Methods such as message repetition (Cacioppo & Petty, 1989) and message 

personalization (Kucirkova, Messer, & Sheehy, 2014) may aid in increasing recall and 

understanding of the message. In the case of my first study, participants were asked to simply 

recognize facts in multiple choice form from the passage. However, in my second study, 

participants were asked to write down all that they could recall from the passage, indicating that 

the information had been encoded into long-term memory and then retrieved, which is promising 

for long-term research. Future research on message framing could examine participant behaviour 
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and attitudes over time. For example, I could conduct a repeat of Study 2 in its entirety, except 

then request participants complete the donation and prosocial environmental attitudes task again 

two weeks later or even two months later. Unfortunately, I suspect that the effectiveness of the 

message will fade over time as the message contents fade from memory, but that the memory 

will last longer for participants in the loss-framed condition. Essentially, environmental 

organizations could use this information to determine how often they should have large 

campaigns or information sessions to best persuade people. Too little information over time 

could lead to ambivalence, but excessive message repetition could lead to annoyance.  
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Conclusions 

 Although these two studies did not support my original hypotheses, they demonstrated 

the importance of message framing, particularly in the environmental domain. Regardless of self-

esteem, BIS/BAS, or promotion/prevention, loss-framed messages was shown to be more 

persuasive than gain-framed messages overall. Additionally, both studies suggest that memory 

plays a vital role in the relationship between framing and behaviour. In Study 2, further 

exploration also revealed that choosing to behave environmentally has an impact on future 

prosocial environmental attitudes. In a society where people are consistently being bombarded 

by information through television, magazines, and billboards, finding a way to effectively 

communicate more than just what the hottest new brands are can be crucial. Research on 

environmental awareness has come a long way, but the fight against species extinction, 

deforestation, and water pollution still exist and will continue to exist for a long time. Protecting 

the planet and encouraging others to do so as well is the responsibility of every citizen, and every 

little bit helps. Since using loss-framed messages is more memorable and can lead to effective 

environmental change in behaviour and attitudes, then people should use this to their full 

advantage. Hopefully, future research and future environmental campaigns will take this 

information to heart.  
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Appendix A 

Sample of Study Recruitment/Description on Crowdflower 

 

Narrative Memory 

Requester: Theresa He 

Description: Answer a few questionnaires and read a short narrative passage. 

Keywords: memory, narrative messages 

Qualifications required: None 

HIT Expiration date: May. 31, 2015 

Time Allotted: 15 minutes 

Reward: 30 cents 
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Appendix B 

Narrative Memory Information and Consent Letter 

 

You are invited to participate in a study entitled Narrative Memory that is being conducted by Dr. 

Danu Stinson. Dr. Danu Stinson is an Assistant Professor in the department of Social Psychology 

at the University of Victoria and you may contact her if you have further questions by emailing 

her at dstinson@uvic.ca or by phone at 250-721-6281. As a graduate student, I, Theresa He am 

required to conduct research as part of the requirements for a Master’s degree in Science and this 

data will be used for my thesis. It is being conducted under the supervision of Dr. Danu Stinson. 

You may contact my supervisor at 250-721-6281. 

Purpose and Objectives 

The purpose of this research project is to investigate memory duration upon reading a narrative 

passage. 

Importance of this Research 

Research of this type is important because allow us to assess how memory can be improved. 

Participants Selection 

You are being asked to participate in this study because your results will help our research be 

more generalizable. 

What is Involved? 

If you consent to voluntarily participate in this research, your participation will include 

completing a few questionnaires, reading a short narrative passage and answering a number of 

concluding and demographic questions online.  

Please be advised that information about you that is gathered for this research study uses an 

online program located in the U.S.  As such, there is a possibility that information about you may 

be accessed without your knowledge or consent by the U.S. government in compliance with the 

U.S. Patriot Act. 

Risks 
There are no known or anticipated risks to you by participating in this research 

Benefits 

The potential benefits of your participation in this research include benefits: 

To the participants: Participants will learn about the process of research first hand and are 

assisting research on understanding self-esteem and how it affects our worldview. 

To society: Better understanding self-esteem allows social psychologists to better understand 

people’s thoughts, feelings, and behaviours. In addition, this research will allow 

environmentalists and other non-profit organizations increase support for their cause. 

To the state of knowledge: This research will help us understand how to increase the 

effectiveness of prosocial messages. It will also help researchers to understand the ways in which 

self-esteem can influence how we perceive and comprehend the information we are faced with 

every day. 

Compensation 

As a way to compensate you for any inconvenience related to your participation, you will be 

given $0.30. If you consent to participate in this study, this form of compensation to you must 

not be coercive. It is unethical to provide undue compensation or inducements to research 

participants. If you would not participate if the compensation was not offered, then you should 

decline. 

Voluntary Participation 

mailto:dstinson@uvic.ca
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Your participation in this research must be completely voluntary. If you do decide to participate, 

you may withdraw at any time without any consequences or any explanation. If you do withdraw 

from the study your data will not be used and you will be compensated in full. 

Anonymity 

In terms of protecting your anonymity you will be assigned a participant ID# that will not be 

linked to your name after data collection. 

Confidentiality 

Your confidentiality and the confidentiality of the data will be protected by storing all 

information collected in password protected computers or locked filing cabinets. 

Dissemination of Results 

It is anticipated that the results of this study may be shared with others in the following ways: in 

a thesis dissertation, published article, or scholarly presentation. 

Disposal of Data 

Data from this study will be disposed of five years after collection. Electronic data will be erased 

and paper copies will be shredded. 

Contacts 

Individuals that may be contacted regarding this study include the graduate researcher, Theresa 

He and the supervisor, Dr. Danu Stinson. 

In addition, you may verify the ethical approval of this study, or raise any concerns you might 

have, by contacting the Human Research Ethics Office at the University of Victoria (250-472-

4545 or ethics@uvic.ca). 

 

By completing and submitting the questionnaire, YOUR FREE AND INFORMED CONSENT 

IS IMPLIED and indicates that you understand the above conditions of participation in this 

study and that you have had the opportunity to have your questions answered by the researchers. 

 

 I confirm that I am aged 18 or over and that I consent to take part in this 

experiment. 

 

 I do not consent to take part in this experiment. 
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Appendix C 

Questionnaires 

 

TIPI (Gosling, Rentfrow, & Swann, 2003) 

 

Here are a number of personality traits that may or may not apply to you.  Please write a number 

next to each statement to indicate the extent to which you agree or disagree with that statement. 

You should rate the extent to which the pair of traits applies to you, even if one characteristic 

applies more strongly than the other.            

  

1 = Disagree strongly 

2 = Disagree moderately 

3 = Disagree a little 

4 = Neither agree nor disagree 

5 = Agree a little 

6 = Agree moderately 

7 = Agree strongly 

  

I see myself as: 

  

1.    _____  Extraverted, enthusiastic. 

  

2.    _____  Critical, quarrelsome. 

  

3.    _____  Dependable, self-disciplined. 

  

4.    _____  Anxious, easily upset. 

  

5.    _____  Open to new experiences, complex. 

  

6.    _____  Reserved, quiet. 

  

7.    _____  Sympathetic, warm. 

  

8.    _____  Disorganized, careless. 

  

9.    _____  Calm, emotionally stable. 

  

10.  _____  Conventional, uncreative. 
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Rosenberg’s Self-Esteem Scale (Rosenberg, 1965) 

Think about each statement that follows and rate the degree to which you agree or disagree with 

it on the following scale. 

 

      1             2             3             4             5             6             7             8            9 
  very strongly                    moderately                         neutral                           moderately                  very strongly 

     disagree                          disagree                                                                    agree                            agree 

 

 

 

a. _____ I feel that I am a person of worth, at least on an equal basis with others. 

b. _____ I feel that I have a number of good qualities. 

c. _____ All in all I am inclined to feel that I am a failure. 

d. _____ I am able to do things as well as most other people. 

e. _____ I feel that I do not have much to be proud of. 

f. _____ I take a positive attitude toward myself. 

g. _____ On the whole I am satisfied with myself. 

h. _____ I wish that I could have more respect for myself. 

i. _____ I certainly feel useless at times. 

j. _____ At times, I think I am no good at all. 

 

Select the activities that you enjoy doing. (Check all that apply): 

 

_____ cooking    _____ visiting with friends 

_____watching tv    _____shopping 

_____watching movies   _____playing video games/computer 

_____exercising    _____listening to music 

_____talking on the telephone  _____listening to music 

_____going to the bar   _____reading books 

_____Participating in sports  _____surfing the internet 
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General Regulatory Focus Measure (Lockwood, Jordan, & Kunda, 2002) 

This set of questions asks you about specific events in your life. Please indicate your answer to 

each question by selecting the appropriate number. 

1   2  3  4  5  6  7  8   9 

Not at all true of me        Very true of me 

 

1. In general, I am focused on preventing negative events in my life. 

2. I am anxious that I will fall short of my responsibilities and obligations. 

3. I frequently imagine how I will achieve my hopes and aspirations. 

4. I often think about the person I am afraid I might become in the future. 

5. I often think about the person I would ideally like to be in the future. 

6. I typically focus on the success I hope to achieve in the future. 

7. I often worry that I will fail to accomplish my academic goals. 

8. I often think about how I will achieve academic success. 

9. I often imagine myself experiencing bad things that I fear might happen to me. 

10. I frequently think about how I can prevent failures in my life. 

11. I am more oriented toward preventing losses than I am toward achieving gains. 

12. My major goal in school right now is to achieve my academic ambitions. 

13. My major goal in school right now is to avoid becoming an academic failure. 

14. I see myself as someone who is primarily striving to reach my “ideal self”—to fulfill my 

hopes, wishes, and aspirations. 

15. I see myself as someone who is primarily striving to become the self I “ought” to be—to 

fulfill my duties, responsibilities, and obligations. 

16. In general, I am focused on achieving positive outcomes in my life. 

17. I often imagine myself experiencing good things that I hope will happen to me. 

18. Overall, I am more oriented toward achieving success than preventing failure. 

 

For the following questions, choose the response that most closely resembles yourself. 
  

1. Are you a “morning person” or a “night person”? 

2. Would you rather: read a book or see a movie? 

3. Would you prefer to live: in the city or in the country? 

4. Do you prefer to talk to friends: in person or on the phone/internet? 

5. When you have a free evening, do you prefer: staying at home or going out? 
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BIS/BAS (Carver & White, 1994) 

 

Each item of this questionnaire is a statement that a person may either agree with or disagree 

with. For each item, indicate how much you agree or disagree with what the item says. 

 

  1 = very true for me  

  2 = somewhat true for me  

  3 = somewhat false for me  

  4 = very false for me 

 

1.  A person's family is the most important thing in life.  

2.  Even if something bad is about to happen to me, I rarely experience fear or nervousness.  

3.  I go out of my way to get things I want.  

4.  When I'm doing well at something I love to keep at it.  

5.  I'm always willing to try something new if I think it will be fun.  

6.  How I dress is important to me.  

7.  When I get something I want, I feel excited and energized.  

8.  Criticism or scolding hurts me quite a bit.  

9.  When I want something I usually go all-out to get it.  

10.  I will often do things for no other reason than that they might be fun. 

11.  It's hard for me to find the time to do things such as get a haircut.  

12.  If I see a chance to get something I want I move on it right away.  

13.  I feel pretty worried or upset when I think or know somebody is angry at me.  

14.  When I see an opportunity for something I like I get excited right away.  

15.  I often act on the spur of the moment.  

16.  If I think something unpleasant is going to happen I usually get pretty "worked up."  

17.  I often wonder why people act the way they do.  

18.  When good things happen to me, it affects me strongly.  

19.  I feel worried when I think I have done poorly at something important.  

20.  I crave excitement and new sensations. 

21.  When I go after something I use a "no holds barred" approach.  

22.  I have very few fears compared to my friends.  

23.  It would excite me to win a contest.  

24.  I worry about making mistakes.  
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Appendix D 

Narrative Passages 

 

Passage 1 – Gain-framed: 

 

On planet Earth, forests cover about 31% of the total land mass. In fact, about 80% of the 

world’s documented species can be found in tropical rainforests; these species thrive on its 

resources.  Approximately 46-58 million square miles of forest could be preserved each year if 

not for clear-cutting for agriculture, ranching, unsustainable logging, and degradation from 

climate change. Helping to conserve the woodlands and our natural resources not only benefits 

the approximately 1.6 billion people who rely on the forest for their livelihood, it also saves 

numerous animal species from extinction. You can help do your part by saving more paper, 

recycling, and composting. In addition to the benefits of being sustainable in your lifetime, you 

can also leave a cleaner and healthier Earth for the next generation. 

Passage 2 – Loss-framed: 

On planet Earth, forests cover about 31% of the total land mass. In fact, about 80% of the 

world’s documented species can be found in tropical rainforests; these species perish without its 

resources for survival. Approximately 46-58 million square miles of forest are destroyed each 

year due to clear-cutting for agriculture, ranching, unsustainable logging, and degradation from 

climate change. Failing to conserve the woodlands and our natural resources not only harms the 

approximately 1.6 billion people who rely on the forest for their livelihood, it also leads 

numerous animal species to extinction. You can help do your part by wasting less paper, 

recycling, and composting. In addition to the costs of being unsustainable in your lifetime, you 

also risk leaving a polluted and unhealthy Earth for the next generation. 
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Appendix E 

Word Association & Memory Tasks 

For each word listed below, type the first word that comes to mind. Try to answer as quickly as 

possible. 

 

Computer   ___________________ 

Whale        ___________________ 

Farm          ___________________ 

Salt            ___________________ 

Gas            ___________________ 

Hair           ___________________ 

 

The following questions are related to the previous narrative passages you read earlier. Try to 

answer them to the best of your ability. 

 

1. What percentage of the world’s documented species can be found in tropical rainforests and 

rely on its resources for survival? 

a. 30% 

b. 50% 

c. 80% 

d. 90% 

2. Without unsustainable logging and degradation from climate change, about how many million 

square miles of forest more would there be every year? 

a. 16-28 

b. 26-38 

c. 36-48 

d. 46-58 

3. Approximately how many people rely on the natural resources from the forest? 

a. 120 million 

b. 600 million 

c. 1.2 billion 

d. 1.6 billion 

4. What does the passage suggest you can do to help do your part? 

a. Conserve more paper, recycle, and compost 

b. Buy paper from a sustainable source 

c. Ride your bicycle to school 

d. Buy food from local farms 

5. What does the passage suggest will occur if we conserve more paper, recycle and compost?  

a. Species on the edge of extinction will be saved 

b. There will be a decrease in global warming 

c. There will be a reduction in the size of landfills 

d. We will leave a changed environment on Earth for the next generation 
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Background information. 
In psychology research it is important to collect some basic demographic information about 

participants. Results will only be reported in aggregate form. You may decline to answer these 

questions if you wish.  

 

1. This is the first time I completed this survey (yes; no) 

 

2) What is your age? ________years  

3) What is your gender? Male Female  

4) What is your ethnicity?  

Aboriginal/First nations  

African/Black  

Asian   

East Indian  

Hispanic 

Caucasian/White  

Other  

5) Were you born in Canada? Yes No  

6) How many years have you lived in Canada? _________years  

7) Is English your first language? Yes No  

8) If your first language is not English, for how long have you spoken English? ____ years 

9) I tried to answer the questions honestly. (not at all; rarely; sometimes; most of the time; all of 

the time) 
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Appendix F 

Lump Sum and Individual Donations 

 

You've now finished with the memory portion of this study, but there is one last thing that we 

would like you to help us with. This year, our lab is making some changes and we have decided 

to donate a lump sum of $1,000 to charity. Please help us decide which charity or charities to 

support by indicating a dollar amount in each of the box(es) below. You may choose to donate 

the entire amount to one charity or divide the donation however you see fit amongst the charities. 

Remember that the total of all the boxes needs to add up to $1,000.  

 

1. United Way 

 
2. World Wildlife Fund 
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3. Doctors Without Borders 

 
4. Make-a-Wish Foundation 

 
5. Heart and Stroke Foundation 
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We will also be donating $1.00 for each participant who participates in our studies. Please select 

one charity to receive the donation on your behalf. Thank you! 

 

1. United Way 

 
2. World Wildlife Fund 

 
3. Doctors Without Borders 
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4. Make-a-Wish Foundation 

 
5. Heart and Stroke Foundation 
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Appendix G 

Narrative Memory Feedback Letter 

 

Project:   Narrative Memory 

Faculty Investigator:   Dr. Danu Stinson, Assistant Professor, Psychology Department 

Contact Information:   dstinson@uvic.ca; 250-721-6281 

 

 

Thank you for participating in this study! The goal of the present study was examine whether the 

writing style of an environmental message would influence participants recall of that message 

and agreement with the message. Half of the participants in this study read an environmental 

message worded in a positive (gain-framed) manner, and half read a message worded in a 

negative (loss-framed) manner. We thought that personality traits like regulatory focus or self-

esteem might influence the effectiveness of the messages: Some people will be more persuaded 

by the gain-framed message and others by the loss-framed message. We gauged the effectiveness 

of the message by assessing your memory for the content of the message, and by assessing your 

choice of charity. Although we will not be making a lump sum donation of $1000 to various 

charities due to budget constrains, we will be donating $1.00 on your behalf to the charity you 

selected in the final questionnaire. It is difficult to measure people’s behavior (like donation 

behavior) in an internet survey without the use of some deception. We apologize for 

misinforming you and not being able to disclose all the details of the study before hand. We hope 

you understand that it was necessary for this research. 

 

If you are interested in receiving more information regarding the results of this study, or if you 

have any questions or concerns, please contact us at either the phone number or email address 

listed at the top of the page. If you would like a summary of the results, please let us know now 

by providing us with your email address. When the study is completed, we will send it to you. 

 

As with all University of Victoria projects involving human participants, this project was 

reviewed by, and received ethics clearance through, the Human Research Ethics Office. Should 

you have any comments or concerns resulting from your participation in this study, please 

contact the Human Research Ethics Office at 250-472-4545 or ethics@uvic.ca. 

  

mailto:ethics@uvic.ca
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Appendix H 

Additional Questionnaires 

 

PANAS (Watson, Clark, & Tellegen, 1988) 

 

The following list consists of a number of words that describe different feelings 

and emotions. Read each item and then put a numerical rating from the scale provided 

below in the text box next to each word to describe how you feel right now. 

 

1    2   3   4   5 

Not at all  A little   Moderately  Quite a bit Extremely 

 

_____interested                      _____irritable 

 

_____distressed                      _____alert 

 

_____excited                           ____ ashamed 

 

_____upset                             _____inspired 

 

_____strong                            _____nervous 

 

_____guilty                             ____ determined 

 

_____scared                            ____ attentive 

 

_____hostile                           _____jittery 

 

_____enthusiastic                   _____active 

 

_____proud                            _____competent 

 

_____pleased                          _____smart 

 

_____inadequate                     _____happy 

 

_____successful                      _____afraid 

 

_____sad                                 _____unhappy 

 

_____confident                       _____humiliated 

 

_____angry                             _____worthless 

 

_____unattractive              
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Pre-Stimuli Environmentalism Check 

 

For the following questions, choose the response that most closely resembles your self. 

(Select your response): 

  

1. Are you a “morning person” or a “night person”? 

2. Would you rather: read a book or see a movie? 

3. Given the choice, would you rather ride a bike or drive a car? 

4. Would you prefer to live: in the city or in the country? 

5. When you buy groceries, do you prefer to: buy local or buy what’s cheapest? 

6. Do you prefer to talk to friends: in person or on the phone/internet? 

7. When you have a free evening, do you prefer: staying at home or going out? 

8. Would you rather: buy a new product or buy a used product? 

9. After a typical day, do you: take showers or baths? 

10. Given the choice when cold, would you rather: put on a sweater or turn up the heat? 

 

Sentence Completion Task 

 

Please complete the following sentences: 

For example: Nancy and Tom went shopping…and ate dinner afterwards. 

 

1. When Vivian left her house… 

2. Mike and Sandra saw a movie about… 

3. Cathy likes to eat food that is… 

4. When Matthew needed a new bike he… 

5. Pam and Louisa went to the park to… 

6. Fred gave his friend a… 

7. Emily heard in the news… 

8. After David and Helen ate their bagged lunch… 

9. On his way to work, George… 

10. After a long day, Tina likes to… 
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Appendix I 

Memory Task 

 

Please recall the narrative passage you read earlier. To the best of your ability, write down 

what the passage was about. Try to be as descriptive as possible. 
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Appendix J 

Background information. 

 

In psychology research it is important to collect some basic demographic information about 

participants. Results will only be reported in aggregate form. You may decline to answer 

these questions if you wish.  

 

1) This is the first time I completed this survey (yes; no) 

2) What is your age? ________years  

3) What is your gender? (select all that apply) male female transgender other [open-ended text 

box] 

4) What is your ethnicity?  

Aboriginal/First nations  

African/Black  

Asian   

East Indian  

Hispanic 

Caucasian/White  

Other  

4) With which racial or cultural group(s) do you most identify? (Select all that apply) 

White/Caucasian 

Chinese 

South Asian (e.g., East Indian, Pakistani, Sri Lankan, etc.) 

Black 

Filipino 

Latin American 

Southeast Asian (e.g., Vietnamese, Cambodian, Malaysian, Laotian, etc.) 

Arab 

West Asian (e.g., Iranian, Afghan, etc.) 

Korean 

Japanese 

or another group  _________ 

5) Were you born in Canada? Yes No 

5) In what country were you born?________________ 

6) How many years have you lived in Canada? _________years  

6) How many years have you lived in Canada or the United States? _________years  

7) What is your generational status? (first generation, second generation, third generation, other 

[open-ended text box] 

8) Is English your first language? Yes No  

9) If your first language is not English, for how long have you spoken English? ____ years 

10) What language do you speak most at home? [open-ended text box] 

11) I tried to answer the questions honestly. (not at all; rarely; sometimes; most of the time; all of 

the time) 
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Appendix K 

Post-Stimuli Environmental Interest Questionnaire 

 

Please answer the following questions using the scale below. We will provide you with more 

information regarding these events after the study. 

1= Not at all interested 

2= Not very interested 

3= Neutral 

4= Somewhat interested 

5= Very interested 

 

How interested would you be in starting a new environmental group? 

 

How interested would you be in participating in a funding campaign for an environmental group? 

 

How interested would you be in signing a petition to stop an environmental problem? 

 

How interested would you be in becoming an environmental activist? 

 

How interested would you be in receiving monthly newsletters about environmental issues? 
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Appendix L 

Narrative Memory 2 Feedback Letter 

 

Project:   Narrative Memory 

Faculty Investigator:   Dr. Danu Stinson, Assistant Professor, Psychology Department 

Contact Information:   dstinson@uvic.ca; 250-721-6281 

 

 

Thank you for participating in this study! The goal of the present study was examine whether the 

writing style of an environmental message would influence participants recall of that message 

and agreement with the message. Half of the participants in this study read an environmental 

message worded in a positive (gain-framed) manner, and half read a message worded in a 

negative (loss-framed) manner. We thought that personality traits like regulatory focus or self-

esteem might influence the effectiveness of the messages: Some people will be more persuaded 

by the gain-framed message and others by the loss-framed message. We gauged the effectiveness 

of the message by assessing your memory for the content of the message, and by assessing your 

choice of charity, and by asking if you would be interested in engaging in a variety of 

environmental behaviours. Although we will not be making a lump sum donation of $1000 to 

various charities due to budget constrains, we will be donating $200 to the charity selected by the 

most participants. $1.00 on your behalf to the charity you selected in the final questionnaire. It is 

difficult to measure people’s behavior (like donation behavior) in an internet survey without the 

use of some deception. We apologize for misinforming you and not being able to disclose all the 

details of the study before hand. We hope you understand that it was necessary for this research. 

 

If you are interested in receiving more information regarding the results of this study, or if you 

have any questions or concerns, please contact us at either the phone number or email address 

listed at the top of the page. If you would like a summary of the results, please let us know now 

by providing us with your email address. When the study is completed, we will send it to you. 

Additionally, you can participate in the aforementioned funding campaign by visiting this 

website: http://wwf.worldwildlife.org/site/PageServer?pagename=panda_nation_fundraising. All 

factual information presented in these studies was genuine and were derived from real 

environmental websites. If you would like to learn more, you can visit the following webpages: 

http://www.worldwildlife.org/ 

http://www.greenpeace.org/international/en/ 

http://www.wno.org/ 

 

As with all University of Victoria projects involving human participants, this project was 

reviewed by, and received ethics clearance through, the Human Research Ethics Office. Should 

you have any comments or concerns resulting from your participation in this study, please 

contact the Human Research Ethics Office at 250-472-4545 or ethics@uvic.ca. 

 

 

http://wwf.worldwildlife.org/site/PageServer?pagename=panda_nation_fundraising
http://www.worldwildlife.org/
http://www.greenpeace.org/international/en/
mailto:ethics@uvic.ca

