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ABSTRACT 
 

      Since its inception in the early 2000s, social media has quickly become a meaningful source 

of an online community for people across the globe. The use of promotional advertising on social 

media has brought both helpful and potentially harmful exposure to a wide variety of 

information. This dissertation aims to uncover underlying physiological mechanisms, 

specifically, neural mechanisms, that drive donation behavior in online contexts involving a 

mediated form of communication. Understanding donation behavior online is vital to making 

more effective campaigns that reach mass audiences to solve world problems. Focusing on 

donation behavior as a primary online prosocial action, this dissertation explores the following 

research question and associated hypotheses, “How do our physiological processes influence 

donation decision making in varying online contexts, and what types of information influence 

those decisions?” Although much is known about factors that influence donation behavior, less is 

known about what physiological processes are correlated with prosocial behaviors, especially in 

online situations. This approach is taken in an effort to connect psychophysiology with a 

common, ecologically-valid modern media experience to help understand why people decide to 

act on social media posts or keep scrolling. 

Chapter one reviews psychophysiological responses to media and their traditional place 

in the literature, connecting the seemingly dissimilar fields of psychophysiology and 

communication. A secondary goal of this review is to establish the importance of measuring 

physiological responses in communication studies. Next, the history of research on prosocial 

behavior is discussed, including the operationalization of prosocial behavior to create a context 

for the main study that connects physiological responses to online donation behavior. The second 
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half of the dissertation describes a pilot study (N=155) that focuses on social media post 

characteristics that contribute to online donation behavior. In the 3 x 2 x 2 pilot study, image 

emotional valence (positive, negative, neutral), popularity (low or high number of likes), and 

source intentions (label of an advertisement) were manipulated to examine their relationship to 

online donation behavior. In the main study, a revised design based on the pilot results is 

presented with the addition of neural fMRI data collection.  

The ultimate goals of this dissertation are to (1) investigate the physiological correlates of 

online donation behavior (through emotional appeals and other features of social media posts) 

and (2) contribute to the literature connecting the communication and neuroscience disciplines. 

The pilot study revealed that negative emotional appeals influenced people to donate more to 

causes than neutral and positively-valenced images. Additionally, other features influenced 

whether people acted on posts, such as the number of likes or a label as an advertisement (source 

intention). The dissertation involves combining this design with an fMRI study to investigate the 

neural responses to this facet of decision-making online.  

The results of the studies described in this dissertation are the following: across multiple 

studies, participants donated the most money to negatively-valenced posts compared to neutral or 

positively-valenced posts. Other factors, such as the number of likes on a post, or whether the 

post was labeled as sponsored or unsponsored, presented mixed results (in terms of statistical 

significance and visual patterns). Additionally, the neural patterns seen when people were 

viewing negative, positive, and neutral posts, varied by region, with the high emotional posts 

(positive and negative) showing different activation patterns compared to the neutral posts. 
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Neural patterns mirrored behavioral changes to provide additional support for the observed 

behavior. 

Applying a physiological lens to online behavior remains an area that is underserved in 

the literature, and this is a gap this dissertation seeks to fill. Combining neural data with 

behavioral findings is performed to reveal that people may be physiologically regulating their 

responses to the campaigns, and in turn, may take action based on their physical reactions. 

Ideally, the results will be applied to policy-making and lead to cause marketing efforts to help 

solve world problems with more effective messaging to the public.   
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COVID-19 DISCLAIMER 
 

 The Coronavirus-19 pandemic started in early 2020 when this dissertation was in the 

process of the proposal stage. Due to the university shutting down physically for multiple 

months, some elements of the dissertation needed to be adapted to allow for completion. 

Specifically, these are the elements that were affected by the pandemic: 

1. Chapter 4, the psychophysiology chapter, outlines different types of 

psychophysiological signals typically used in communication studies. Originally, 

the proposal included a study that collected biometric data (e.g., skin conductance 

and heart rate) rather than fMRI data. However, due to the university closing 

because of the pandemic, fMRI data was safer and approved to be collected by the 

university. The committee deemed this chapter meaningful to the dissertation, 

even though this type of data was not collected for this study, so it remains.  

2. The online behavioral study was conducted online rather than in person for 

COVID-19 safety reasons. 

3. Certain theoretical questions, such as which cues are truly peripheral or central, 

were aimed to be studied through specific biological signals such as eye-tracking 

for attention. Because these data weren’t collected and the fMRI data does not 

reveal attention (without a task that is measuring attention specifically), some of 

the theoretical points of discussion remain unanswered and are suggested as areas 

of future study or commented on in the discussion chapter. 

4. Both the proposal and dissertation defense were conducted virtually, under 

provisions set by the university, rather than in person.  



 

CHAPTER 1: INTRODUCTION   
 

“Stop the Endless Scroll: Delete Social Media From Your Phone” (Stinson, 2017) is a 

headline of a Wired.com. article that outlines how to reduce reflexive browsing of social media 

on phones by scrolling on desktop computers instead. The headline is telling - social media has 

pervasively become an integrated part of much of the world’s day.  

Wake up. Scroll. Scroll more. Start my day has become the mantra of modern people.  

We buy online, we communicate online, we live online. There are approximately 7.8 billion 

people in the world (United States Census Bureau, 2019), and popular social networks Facebook 

and Instagram (owned by Facebook) had over 3.5 billion active daily users in 2020 (Chen, 2020; 

Newberry, 2020), meaning that more than 40% of the world population is using these platforms. 

Facebook and Instagram are two of the world’s most prevalent forms of online communication, 

with Instagram as the most popular social media site dedicated solely to sharing photos and 

videos. It is crucial then, to discover how these platforms are affecting the daily lives of users. At 

a broad level, this dissertation seeks to employ an experimental design that mirrors a current 

social media experience where a user must make a decision to interact with a charity (by 

donating) or keep scrolling through a feed. Broadly, this project aims to explore how people 

behaviorally and psychophysiologically interact with online cause-marketing campaigns by 

putting participants in a scenario that replicates an online social media experience.  

This introductory chapter provides the practical relevance of the project by discussing the 

importance of online donation behavior (through both a behavioral and physiological lens). Next, 

the research background is presented, first discussing the foundations of online prosocial 

behavior, then reviewing literature defining prosocial tendencies and donation behavior. The 
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chapter ends with the research trajectory of the rest of the dissertation by briefly outlining the 

main study and describing subsequent chapters.  

The Practical Relevance of Social Media and Cause Marketing 
 
 Social media have been tightly integrated into not only daily modern life through our 

personal relationships, but equally, through the technologies we interact with. Mobile phones 

now come with the implication that the user will be using their phone for a multitude of reasons, 

and accessing social media is a chief affordance these modern devices offer. There are hundreds 

of social media sites with billions of users, and although there is extensive research on social 

media as a whole (boyd & Ellison, 2007; Duggan et al., 2015; Lenhart et al., 2010) it is difficult 

to capture and generalize the interactions of users. It is crucial, then, that scholars and media 

practitioners study these platforms individually and collectively as part of the larger research 

agenda to understand the day-to-day behaviors in and of society. 

Let’s first consider how prevalent social media has become in contemporary life. It is 

unlikely that a person in 2021 would watch the nightly news without seeing or hearing a 

reference to a social media-based phrase. These phrases, such as “snapchatted,” “tweeted,” or 

“for the ‘gram,” have become part of our daily actions, and are prevalent in popular culture 

(Burns, 2009). References to social media have become so societally abundant that we base other 

popular culture commodities (such as films and television shows) on the media platforms. 

Popular music star Justin Timberlake starred in The Social Network in 2010, a film solely about 

Facebook and its inventor, Mark Zuckerberg.  

Online media experiences are complex, and we complete many types of actions online - 

sharing, commenting, browsing, liking, and buying. This project explores the last actions in a 
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prosocial context: donating to a cause. These actions contribute to the overarching question that 

has plagued the social sciences for centuries, “Why do some people choose to help, and some 

people decide not to help?” Unfortunately, the scope of that question is far outside of one 

dissertation. However, the online actions of liking and donating offer a starting point in 

explaining why people may act ‘good’ in online contexts.  

Acting prosocially in technological environments can be done from the perspective of the 

user or the designer of the technology. In the technology sphere, there are designers known as 

“Apptivists,” or those who design technologies for the purpose of promoting prosocial behaviors 

in users (Toolbox.org, 2019). For example, there are browser add-ons that monetize 

advertisement exposure, where every time a user opens a tab online, a small donation is made to 

an organization of the user’s choice (Tab for a Cause, 2020). On the side of the consumer, there 

is no shortage of actions one may take to show prosocial support. Embedded into numerous non-

profit-based social media posts, one would find hashtags insinuating help (#dogood, for example 

in reference to the 2019 Australian bushfires) that provide users the opportunity to  “like” photos 

(e.g., of post-fire thriving koalas) or donate to the cause. Liking a post or donating to a cause 

based on exposure to a social media post are two small prosocial actions that a user may take. 

Other actions would include sharing a post with their network to increase awareness of the cause 

or directly sending campaigns to contacts in an effort to garner more donations for a cause. 

Tracking these small prosocial actions is essential, but it is also vital to incorporate other 

methodological tools to triangulate a design that both incorporates behavior and explanations for 

behavior. One methodological tool that has been used to explain our behaviors involves 

recording the physiological responses of our bodies when presented with a stimulus in the 
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environment (Genevsky & Knutson, 2015; Tong, Acikalin, Genevsky, Shiv, & Knutson, 2020). 

This paradigm works to connect our physical responses, neural responses (those of the brain), 

and actual behaviors in the real world. Although this dissertation will not answer those difficult 

questions above (e.g., what makes people good?), it will try to uncover what neural responses are 

related to the prosocial behavior of online donations in an effort to connect people’s 

physiological responses with donating and viewing social media posts. From this, I hope to offer 

policy suggestions and improve cause-marketing campaigns to produce the intended behavioral 

action of campaigns for social good.  

The practical relevance of this topic is two-fold. First, learning what features of media 

posts influence cognition patterns, or how we are processing the posts, can help uncover what 

elements of posts deem them successful in a fundraising context. Analyzing physiological 

responses provides insight to campaign creators by suggesting which elements of the campaigns 

are most salient and tied to behavioral change. The findings from this dissertation, along with 

other relevant studies in the field, can be presented to campaign creators to assist them in 

creating advertisements that are effective in promoting action. Second, replicating earlier 

behavioral studies on donation behavior while employing an ecologically valid design is needed 

for both open-science practices (the open sharing of materials, data, and research practices 

amongst scientists worldwide) and to contribute to solving the replicability crisis, the consistent 

problem within science where primary studies occur but are not replicated enough, often failing 

to reveal replicability for main effects years later (for information on this and open science 

initiatives, see Nosek et al., 2015). Often, studies employing social media stimuli fail to represent 

the true visual experience of the user by omitting features (such as showing simply a face rather 
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than an entire image) or actions the user can take normally. The experimental design in this study 

offers one of the closest social media experiences to actual contemporary use that is possible 

while still being able to isolate behavioral and physiological responses.  

Research Background 

Marketers are interested in what types of messages entice consumers to buy or consume 

products. In the context of smoking, an area widely covered in persuasive messaging literature, 

behaviors linked to prosocial campaigns may include what makes smokers quit or not start 

smoking, while others may be looking for what makes people buy certain cigarette brands over 

others. Both of these actions involve consumption (or the lack of consumption) of a particular 

product and contribute to the larger picture of consumer behavior. Consumer behavior is not 

limited to purchases; it also includes other economic transactions such as donations to non-profit 

organizations or abstaining from buying a product, such as in the above example.   

Social Media and Consumer Behavior 

Social media, and the associated decision making that comes with platform use, has been 

investigated not only at the behavioral level, but at the biological level through the intersections 

of psychology, marketing, and neuroscience (Genevsky & Knutson, 2015; Meshi, Morawetz, & 

Heekeren, 2013; Sherman et al., 2016; Sülflow, Schäfer, & Winter, 2019; Vraga, Bode, 

Smithson, & Troller-Renfree, 2019). Much of the literature on Instagram focuses on 

advertisements and marketing success rather than prosocial behavior. Due to the focus on 

revenue generation, prosocial campaigns become an inadvertently neglected area of research in 

this field. Fewer studies are focused on prosocial behavior in online contexts, especially on 

Instagram (A Google Scholar title search in February of 2020 searching for “Instagram” and 
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“prosocial” yielded no items). Before discussing the Instagram user experience, it is helpful to 

define prosocial behavior and outline what types of behaviors can be classified as prosocial. 

Altruism, prosocial behavior, and the causes of altruism have been an interest of 

psychologists and sociologists for decades (Bar-Tal, 1972; Batson 1991; Krebs, 1970, 1971, 

2006), yet the difficulty in measuring attitude and behavioral intent remains a challenge in the 

social sciences. Authors such as Bar-Tal (1972), Krebs (1970), and Batson (1991) provide a list 

of experimental findings on the tendencies of prosocial actions, outlining situations and factors 

that may lead individuals to act prosocially. These factors include empathy, the type of prosocial 

scenario, and the type of help being requested.   

Defining Altruism and Prosocial Behavior 
 

At the level of popular culture, the terms prosocial behavior and altruism are used 

synonymously, although in academic research their meanings include different assumptions. 

Prosocial behavior is a buzzword in popular culture, media legislation, and academic research 

that generally involves a positive helping behavior. Prosocial behavior is defined in academia as 

helping another person or organization, while altruism is intrinsic motivation with no 

expectation for reward (Eisenberg & Mussen, 1989). Krebs (1970) additionally notes that the 

typical situation involving altruism first involves a “benefactor” and “recipient” (p. 262). Notice 

the distinction in altruism literature where there is a premise that the helping person does not 

expect reciprocity and is performing an act of helping with no personal motivator. It is difficult 

to determine whether an action is performed without an expectation for reward, and this makes 

studying the motivations of prosocial behavior a challenge. Distinguishing the lack of reciprocity 
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in the definition dates back to evolutionary approaches to altruism (Dovidio, Piliavin, Schroeder, 

& Penner, 2006).  

There are subcategories of altruism depending on the discipline, which vary from 

physiological altruism to motivational altruism, or altruism influenced by internal and extrinsic 

motivations, and egoism, or altruism based on boosting ones’ ego (Batson, Lichner, & Stocks, 

2015). Some would argue that the personal incentive received after performing a helpful act does 

not matter in the scheme of the behavior at large, because ultimately, the person has still 

completed a helpful behavior. Additionally, there are scholars who criticize online prosocial 

actions, claiming that some actions, although prosocial in nature, do not provide any actual 

positive impact on the cause. Slacktivism (see Kristofferson, White & Peloza, 2014) involves 

performing a “feel-good” action with little to no impact (Morozov, 2009 as cited by Jones, 

2015).  

As with most behaviors, situational factors can influence whether people choose to take 

prosocial action. One of these factors is mood, Baumann, Cialdini, and Kenrick (1981) found, 

where a children’s reported mood had an effect on their level of altruistic tendencies, specifically 

altering whether participants in grades 1-12 would give prize coupons to other children. Inducing 

a sad mood (compared to a neutral mood) into children made them much more likely to give 

prize coupons to other children (despite grade level). Other factors, such as the social closeness 

of the person asking for help and the urgency of the need for help can influence whether people 

help or not (Bar-Tal, 1972). Social factors such as feeling pressure to help also influence whether 

people choose to help someone else (Berkowitz, 1973). 
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There are other variables that could confound one’s likelihood to act altruistically, 

including how the person who requests help is viewed in the eyes of the participant. Attribution 

bias has been found to influence helping behavior, where people offer different levels of helping 

based on the seeker’s appearance (Cialdini, Braver, & Lewis, 1974). In addition to situations and 

contexts, other contributors to prosocial behavior involve the emotions that are conveyed through 

varied scenarios. One of these scenarios in which many people encounter on a daily basis is 

through the imagery and messaging encountered during social media browsing. The next section 

connects the altruism literature, emotional states, and social media use. 

How Emotional States Influence Prosocial Behavior 

 Important features of prosocial pleas, such as emotional portrayals in social media posts, 

have consistently been found to be causes of prosocial behavior. Stocks, Lishner, and Decker 

(2009) found that when given the ability to escape a situation (by leaving), those who were 

empathy-aroused stayed to help more often than those in a condition that did not elicit empathy. 

This suggests that empathy plays a crucial role in the willingness and the possibility of 

performing prosocial behaviors overall. Other experiments have found that sympathy and guilt 

(Konečni, 1972), as well as sadness (Small & Verrochi, 2009), increased helping behaviors.  

 Other factors contributing to prosocial behavior in the above literature include the types 

of situations presented to people (e.g, online versus in person), the efficacy people hold to solve 

the problem, and the emotional feelings induced by the plea to help (including both empathy and 

sympathy). All of these factors can influence a person to take action when presented with a plea 

for help. Pleas for help can take many forms: requests for money or volunteer work, asking 

others to spread information about causes, and item requests for goods such as clothing or food. 
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As there are many types of prosocial behaviors, it is necessary to isolate a specific behavior to 

truly understand the motivation and trajectory of the behavior; this project focuses on online 

donations. Other prosocial behaviors studied specifically by media scholars involve volunteering 

and social sharing (Ma & Chan, 2014; Smith, 1981), and although these will be gauged via a 

post-experiment survey, they are not the primary variables of interest. Donation variables 

(willingness to donate and how much to donate) comprise the main dependent variables of 

interest in both the pilot and main study. Specifically, the prosocial component in this 

dissertation is comprised of variables that ask participants whether they would hypothetically 

donate to a cause (pilot study) and whether when given the opportunity to donate with a real 

monetary incentive, they decide to donate or keep the money (main study). 

Donation Behavior as Dependent Variable 

Donation behavior has been researched in many disciplines such as social psychology 

(Desmet & Feinberg, 2003), marketing (Small & Verrochi, 2009), and communication (Morgan 

& Miller, 2002). Like any everyday decision, there exists a myriad of reasons why someone may 

choose to donate to a cause (e.g., including the phrase “even a penny will help,” which increased 

door-to-door donations in the 1970s and 1980s [Cialdini & Schroeder, 1976; Weyant, 1984]). It 

seems implausible to truly isolate all of the influences factoring into the decision to donate. Yet, 

from decades of experimental literature, there are three overarching domains of donating that are 

well-established: biological factors, lifestyle influences (and environment), and the 

communication medium where the request is made.  

Evolutionary biology has asked the decades-long question of whether some people are 

inherently more prosocial than others due to genetic differences. Through their book on The 
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Social Psychology of Prosocial Behavior, Dovidio and colleagues (2006) concluded that there is 

“convergent evidence for a genetic or inherent basis for altruism” (p. 55). Prosocial acts may 

provide utility to other facets of general survival, and reciprocity of altruism is a social norm 

(Dovidio, Piliavin, Schroeder, & Penner, 2006). Additionally, despite the lack of a discovery of a 

specific gene (yet) that regulates or causes prosocial behaviors, we are biologically predisposed 

to exhibit prosocial behaviors in specific contexts (Dovidio, Piliavin, Schroeder, & Penner, 

2006).  

Lifestyle or environmental factors are the second theme appearing in the literature. From 

the above research, there are personal, lifestyle, and preference factors that make someone more 

likely to give to a cause online, such as gender, a person’s perception of the requesting 

organization, and social influences or pressures (Shier & Handy, 2012). These lifestyle factors 

can be segmented into personal factors (gender, income, education) and preferences (attitudes 

toward the cause or organization, attitudes toward the online platform). Although humans could 

carry a genetic predisposition to help, the likelihood to help in a given situation varies based on 

not only biological premises, but on other learned personal preferences (such as a previous bad 

experience with the organization) or situational factors that may sway a person to help. It may be 

difficult for organizations to target potential donors based on these factors without providing 

targeted demographic and psychographic campaigns.  

A more salient way to influence a person’s decision to help is by accounting for their 

capacity or willingness to give to a cause or organization (Shier & Handy, 2012). Shier and 

Handy (2012) hypothesized that certain factors, such as education, religiosity, income, and 

previous hours volunteered, would influence an individual’s likelihood to donate to online 
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campaigns, finding that hours volunteered and attitudes toward the organization influenced the 

likelihood to donate money to the organization. Although other factors were significant in the 

models in the study (e.g., gender), these effects diminished when other factors were introduced 

(Shier & Handy, 2012). Sociodemographic variables have been found to influence donation 

behavior, where those who rated themselves higher on impulsivity scales were more likely to 

make a donation impulsively while browsing a charity website (Bennett, 2009). Personal factors, 

in conjunction with external influences (e.g., how a message to donate is phrased) can influence 

a person’s decision to help. Other experiments have found that these external factors, such as 

how much a person was asked to give, directly changed whether people gave money, where 

repeat donors donated more money when the listed request was higher ($50, $100) than lower 

($25, $30) (Doob & McLaughlin, 1989).  

Aside from an individual’s biological influences, and personal lifestyle preferences, the 

third domain of donation literature resides in the communication medium where the donation 

request is made. Shier and Handy (2012) assert that the difference between online and offline 

donations may be due to the differences within the experience and communication form. 

Traditional, in-person donation behaviors involve personal situations where individuals feel they 

cannot escape without feeling guilt (e.g., Girl Scouts fundraising directly outside of the exit of 

the grocery store), which are starkly different from the context of giving online. In the online 

context, no one will know if a person chooses to scroll past a picture of a happy Girl Scout 

waving a box of thin mints. Online media experiences may not immediately impose the sense of 

guilt or empathy that in-person situations cause, but an online mediated barrier introduces a 

different set of influencing variables to the donation decision. Studies have found that features of 
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online technology do indeed influence a donation decision, such as the convenience of payment 

screens or sharing of information to peers (Castillo, Petrie, & Wardell, 2014; Lacetera, Macis, & 

Mele, 2016). This is not surprising. When making a decision to complete transactions online, the 

ease of use of the website or platform can help determine whether a user will complete the 

action. Websites with more barriers (e.g., a very long checkout flow) would encourage users to 

leave the site before completing a donation. Marketing strategists encourage the use of donor-

friendly websites to increase donations (Epner, 2004). 

Although there are numerous studies on donation behavior in person, what features make 

people donate to causes online is understudied, and there are only a handful of studies that 

discuss physiological connections to donation behavior in online and offline scenarios (Bebko, 

Sciulli, & Bhagat, 2014; Genevsky & Knutson, 2015; Genevsky, Yoon, & Knutson, 2017; 

Sanfey, 2007; Sciulli, Bhagat, & Bebko, 2012).  

Current Problem and Research Trajectory  

We have reviewed studies investigating donation behavior in both traditional and online 

contexts. Prosocial behavior involves a world of behaviors, and this project investigates donation 

behavior as a small piece of a larger puzzle that encompasses all prosocial behaviors. The current 

project seeks to build upon these studies by isolating willingness to donate (and amount of 

donation) as dependent variables while manipulating other salient features of online social media 

posts through the current Instagram interface.  

Before discussing theoretical frameworks of media exposure and psychophysiology in 

chapter three, chapter two will establish the connection between psychophysiology and 
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communication. Chapter four discusses physiological metrics, leading into chapter five, which 

outlines the hypotheses and research questions.  

In chapter six, a pilot study (N=155) employing a 3 x 2 x 2 experimental design is 

described. The task in the experimental design is based on previous studies that view emotional 

appeals in prosocial behavior (Small & Loewenstein, 2003; Small & Verrochi, 2009), the 

influence of likes on Instagram behavior (Sherman et al., 2016, 2018), and the influence of 

emotion on prosocial behavior neurologically (Genevsky & Knutson, 2018; Genevsky, Yoon, & 

Knutson, 2015), in an effort to create an ecologically valid design that mirrors an online social 

media experience while measuring physiological behavior. The independent variables of the 

study are the number of likes (popularity) of a post, emotional valence (positive, negative, and 

neutral), and whether a post is labeled as an advertisement (sponsor status), and their influence 

on donation behavior (whether people donate to an organization, and if so, how much). 

Chapter seven details the main studies along with the behavioral methods, fMRI method, 

and analyses. Chapter seven will also detail the main studies’ experimental designs that aim to 

replicate the behavioral finding in the pilot study while introducing fMRI data collection to view 

the physiological correlates of prosocial behavior. Chapter eight serves to discuss the main 

studies’ analysis and findings. The final chapter discusses how future studies can measure 

physiological responses and prosocial behaviors in an online, ecologically valid context. It also 

comments on how the findings can be used in applied situations outside of the academic setting 

for marketing best practices. The driving practical goal of this dissertation is to add to the 

literature on prosocial behavior in an effort to draw attention to causes that the world has the 

resources to solve and provide practical implications for consumer marketing. In studying the 
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physiological responses affiliated with our decisions to ignore or act on media messages, society 

can better understand how to facilitate messaging for the public to become more involved in 

solving problems such as world hunger, free education, and disease prevention. 
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CHAPTER 2: LINKING PSYCHOPHYSIOLOGY TO ONLINE DONATIONS 
 

As cause marketing agencies are interested in garnering donations, using donation 

behavior as the primary dependent variable in studies of consumer behavior provides a practical 

context that can help non-profit companies create effective fundraising campaigns. Social media 

are complex – and it is necessary not only to decipher behaviors associated with donating but to 

identify the cognitive routes of processing attributed to behavioral action. This chapter will 

discuss how psychophysiology can be linked to studies examining communication phenomena, 

and the distinct value psychophysiological tools can provide in these research scenarios. First, 

literature on media campaigns and prosocial behavior are discussed. Then, social influences of 

online media are reviewed to distinguish the importance of social cues in online contexts, such as 

the number of post likes. The last sections of this chapter introduce psychophysiology and link 

its value to communication studies.     

Previous Studies on Media Campaigns and Prosocial Behavior 

Laboratory experiments have found that people are more likely to donate to a campaign 

when the recipients of the donation are specifically identifiable (Small & Loewenstein, 2003). If 

the campaign mentioned a specific family the donation would go toward, as opposed to 

mentioning that a family would be selected from a list, people were more likely to contribute to a 

cause (Small & Loewenstein, 2003). Small and Verrochi (2009) found a difference in positive 

versus negative frames, with negatively-framed campaigns garnering more donations, as well as 

negative images causing people to donate more often and with higher amounts than neutral or 

positive faces. It may seem that people would want to donate to campaigns that make them feel 
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good or provide a sense of reward, but Small and Verrochi (2009) found the opposite, arguing 

again that sympathy is a factor in inducing donations.1  

When providing people with scenarios outlining solvable and unsolvable media frames, 

Kogen and Dilliplane (2017) found that surprisingly, people were likely to say they would help a 

person even if the problem did not seem solvable to the viewer. These researchers posit that this 

outcome may be due to a difference in how people are thinking about acting concerning the 

problem. In low-solvability situations, sympathy drives the intention to help, while in high-

solvability situations, efficacy increases intentions to help. Although Kogen and Dilliplane 

(2017) hypothesized that high efficacy in solving the problem would drive people to be the most 

willing to help, their experimental findings concluded that in both low and high efficacy 

situations, people were willing to help. Their findings suggest an element of efficacy regarding 

solvable problems and an increase in sympathy in low efficacy problems (potentially by inducing 

guilt or a need to solve the problem, thus increasing willingness to help) as important variables to 

consider when asking about the intention to help others.  

Other research suggests that people are not rational in making decisions concerning 

donations. Based on Small and Loewenstein’s (2003) work, Small, Loewenstein, and Slovic 

(2006) found that people may give to identifiable victims (e.g., Janice, a low-income mother of 

five with cancer), versus statistical victims (e.g., 25% of low-income mothers with cancer), even 

when the donation would go further for the cause when giving based on a statistic compared to 

personally. Referred to as the “identifiable victim effect,” this donation behavior pattern supports 

 
1 This is a bit surprising, as it could potentially counter fear-based communication decision making models such as Witte’s 
(1992, 1994) extended parallel process model (which posits that high levels of fear will actually cause a boomerang-type effect 
concerning action), and models of efficacy. According to these theoretical models, people will not act after fear or negative 
emotion is too high, as efficacy will decrease as will the likelihood of performing the behavior.  



17 
 

 

the claim that donation behavior is a less rational behavior compared to other daily decisions like 

purchasing groceries (Small, Loewenstein, & Slovic, 2006). Small, Loewenstein, and Slovic 

(2006) attribute the identifiable victim effect partially to the affective response a person 

experiences when viewing a media campaign. Supporting early psychological research (i.e., 

Zajonc, 1980), Small, Loewenstein, and Slovic (2006) discuss two systems of processing that 

can influence donation decisions, an affective and deliberate system, where the affective system 

is faster at processing and asking individuals to make deliberate decisions may “diminish” the 

influence of affect on their decision (p. 145).  

The above research suggests donation behavior can be unpredictable. Often, people do 

not act rationally when making donation decisions. One must also consider the circumstances 

and presentation of the donation request: What is the exact message? Where is the message being 

presented? And how is the message presented? The next section of this chapter will discuss how 

online media introduces additional complexities to donation decisions. One of these intricacies is 

the social influence of online media behavior. Much of the social media experience requires a 

social aspect, where users take others’ views of them into account when deliberately acting. A 

simple example of this is through the liking system of many social media sites (Facebook, 

Instagram, Twitter, LinkedIn all have this mechanism). When liking someone else’s post, a user 

is acknowledging that they see and appreciate it. The user also is aware that other people will see 

their acknowledgment on the post. These basic yet intricate public actions carry social weight 

that impacts the user’s decisions.  
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Social Influences of Online Media 

 Online media experiences are complicated in that there is a multitude of experiences 

happening simultaneously for the user through simply a single exposure to one post. For 

example, not only is a user processing an image, but they are also taking in other features of the 

platform, such as a liking, comment, or sharing function, in addition to a description of the post. 

In 2021, browsing one post on Instagram involved the following features that the user can choose 

to process (Figure 1). Notice in this platform alone, there are thirteen elements (notated by 

square borders in Figure 1) a person must process for every post. Since users are browsing many 

posts per session very quickly, they are unable to truly pay attention to many of the features. 

Although users cannot pay a high amount of attention to all of the features below, they are 

integral to the whole experience of the platform.   

Anecdotally, a normal Instagram user scrolls through tens, if not hundreds, of images 

during one sitting. If a person scrolls 50 images in a session (which could take a mere 10 - 15 

minutes) they are choosing to process or ignore 650 features of the posts based on the figures 

above. Theories of media processing, particularly the central and peripheral routes of processing 

commonly cited in Petty and Cacioppo’s (1986) Elaboration Likelihood Model (ELM), may 

argue that people are not fully processing or remembering the peripheral features of the post, but 

the central features of the post. Central features of the post, or more salient features, are 

considered the following: the image, the organization name (known as a username or handle), 

how many likes have been given to the post, the caption listed under the number of likes on the 

post, and the ability to comment on or like the post. Figure 2 highlights the central versus 

peripheral features of a modern social media post (specifically through Instagram). However, on 
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Instagram and other popular social media sites such as TikTok, the focal and more crucial central 

cue is the image or video, as that is the bulk of the media experience (to share photos and 

videos).  

Figure 1.  

An Instagram post (left) with the items that are processed by the user (right).  
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Figure 2.  

Instagram post highlighting the peripheral processing cues (left) and central processing cues 

(right).  
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Central and peripheral cues can be identified through physiological reactions paired with 

behavioral actions. For example, eye-tracking software can assist in determining focal points of 

an image by identifying which parts of an image people attend to. These metrics can also reveal 

how long a person spends processing an image.2 In cognitive neuroscience, researchers use 

metrics such as reaction time to determine levels of attention. Comparing these metrics with 

behavior can help reveal which images garner higher levels of attention. Overall, these social 

media cues hold individual weight and group weight – meaning, individuals may place a 

different value on them intrinsically and on an individual basis. Displayed number of likes, for 

example, serve as “social cues of acceptance” that assist in maintaining relationships (Scissors, 

Burke, & Wengrovitz, 2016, abstract). Central cues here are defined as those that either involve 

an engagement element (e.g., reading a comment, processing an image, or reading a username), 

and peripheral cues are those that are not primary engagement features (e.g., the ability to send a 

post to a friend, the ability to save a post to view later).  

Yet overall, the social capital of displayed likes may vary; some individuals may hold 

likes with a high value while others a low value. Scissors, Burke, and Wengrovitz (2016) claim 

people care more about who is liking their posts rather than how many likes a post receives. As 

there are many features in contemporary social media posts people need to process, in order to 

truly view whether specific features predict action outcomes (such as donating to a charity based 

on seeing a post), certain features need to be manipulated experimentally. Social influences, such 

as seeing a large number of shares on a post, could lead to behavioral change due to social 

pressure or clout. For example, if people see that others are liking their posts, they may be more 

 
2 See COVID-19 disclaimer for why this data was not collected as post of the dissertation.  
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likely to act or like the posts as well. Previous studies have shown that certain people may be 

more sensitive to social media feedback than others (Burrow & Rainone, 2017) and as such, 

focusing on the importance of a social element such as displayed likes is helpful in 

understanding prosocial behavior. The research questions of this study focus upon the designated 

central processing cues, as according to processing theories such as ELM, people will be more 

likely to take action based on these central cues compared to peripheral cues.  

The Subtlety of Modern Advertisements 

 On Instagram, advertisements are so subtle that they could be considered a peripheral 

cue. In the first world we are exposed to hundreds, if not thousands, of advertisements daily: 

through our online routines (banner advertisements, pop-ups), driving routes (static and digital 

billboards), when checking our mailboxes at home (print advertisements through direct mail and 

magazines), and nightly routines (television, more banner advertisements). Since we are exposed 

to all of these advertisements daily, how can we distinguish which advertisements are memorable 

rather than forgettable? When it comes to online media, the subtle integration of advertisements 

in general content has become an art.  

Let’s take Instagram again as an example. Instagram operated for three years before it 

introduced advertisements, which was likely driven by the acquisition of Instagram by Facebook, 

which had already embraced paid advertisements as a revenue stream (Price, 2017). In 2013, 

Instagram advertisements announced sponsored posts and videos – their designation of 

advertisements versus organic (non-promotional) content. In 2021, advertisements on Instagram 

were designated by a small “sponsored” text-based label, located under the username (see Figure 

2). This subtle label is similar to other advertising labels used by online platforms such as 
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Google, Facebook, or Snapchat. Although it has been shown that the amount of likes on a post 

influences how people respond to the post (Sherman et al., 2016, 2018) less is known about 

whether these subtle nuances of posts, such as the sponsor label, sway attitudes or behavior. The 

sponsor status of an advertisement is important as it is a constant media exposure that people 

face daily. Although it would be challenging to view all of the ways subtle advertisements 

influence behavior, including labeled advertisements as a key independent variable provides one 

example of the influence of online subtle advertising.  

Creating an Ecologically Valid Social Media Experience 
 
 Many experimental stimuli used to investigate online social media experiences from a 

physiological level, particularly a neural level, use very simple stimuli in order to attribute a 

specific variable as causing neural or physiological activation, rather than other intervening 

processes (such as processing an image). These designs are exceptional at isolating a particular 

element of a post (e.g., a face) but poor at representing a naturalistic social media experience, as 

too many features of the interface are left out. Figure 3 shows a replication of a task design from 

Genevsky, Västfjäll, Slovic, and Knutson (2013) that prompts participants to donate to charity. 

Many physiological designs (especially those using functional Magnetic Resonance Imaging, or 

fMRI) are designed similarly in that they separate particular elements of the online experience 

(for more examples, see Genevsky & Knutson, 2015 and Genevsky, Yoon, & Knutson, 2017). 

Sherman and colleagues (2016) investigated what types of posts participants liked on Instagram 

while in an fMRI scanner in an attempt to mirror the Instagram experience. The task involved a 

post that limited the features participants saw (e.g., there were no captions on the post).  
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Figure 3.  

a. Copy of Figure 1 from Genevsky, Västfjäll, Slovic, and Knutson (2013)  

b. Copy of task from Sherman et al. (2016) 

 

a)  

b)  

 

These types of stimuli are necessary because they simplify complex phenomena by 

isolating the elements of the media experience, and thus are able to parse out the nuanced 

behavioral differences associated with the media experience. Potter and Bolls (2012) offer a 

blunt, yet helpfully cohesive description of physiology, claiming the primary duty of the body is 
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to keep us alive. All emotional responses to stimuli are secondary. Thus, these simplistic designs 

are used to further identify the physiological responses linked to the behavior rather than basic 

physiological processes regulating keeping the body alive. Visual stimuli that contain faces, for 

example, will likely activate an area of the brain named the fusiform face area (FFA). If an 

experimenter claimed a new effect of FFA brain activation when presenting stimuli with faces at 

an academic conference, it would not be novel, as it is well-established that the FFA will activate 

when shown faces (Kanwisher, Stanley, & Harris, 1999). It then becomes crucial to attempt to 

control for physiological responses to the stimuli that are not related to the task behavior.  

 Experimental designs like that seen in Figure 3 are vital to view correlates of physiology 

associated with behavior. However, it is equally essential to design experimental tasks which are 

high in ecological validity, even though some elements of validity (such as the ability to 

completely isolate elements of the media experience) may be sacrificed. This project seeks to 

create a psychophysiological design that preserves elements of the actual experience that have 

not been addressed in previous psychophysiological and fMRI studies while maintaining the 

ability to parse out physiological responses to the task compared to general physiological 

responses.  

A Need for Psychophysiology  
 

Why not cut out the psychophysiology if it means sacrificing elements of ecological 

validity? Many researchers have shown the predictive value of psychophysiological and 

neurological research in communication-based studies (Bolls, Lang, & Potter, 2001; Falk et al., 

2010; Lang, Potter, Bolls, 2009; Lang, Bolls, Potter, & Kawahara, 1999; Potter & Bolls, 2012), 

mainly, that psychophysiology can strengthen behavioral findings and offer insight into domains 
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of arousal and attention where traditional self-report methods cannot. Psychophysiology and 

neuroscience are used in media studies as supplemental tools in a researcher’s toolkit and can 

facilitate how to understand behavioral data. These tools should be used to help understand the 

mechanisms behind the behavior. In an experimental context, eye-tracking, for example, can be 

used to see what features of advertisements participants are paying the most attention to. If 

participants make choices based on attention to advertisements (e.g., what product would they be 

willing to purchase in the future), gathering eye-tracking data offers insight into what products 

participants spend the most time viewing.  

The Link to Communication 
 

Psychophysiology should never be used as a sole indicator of behavior, but as a 

supplemental tool that can be used to support existing behavioral findings as well as reveal 

phenomena that can not be discovered simply through self-reports (Berkman, Falk, & 

Lieberman, 2012; Potter & Bolls, 2012). Studies involving psychophysiology can inform 

communication theories on how a particular cognitive process occurs and where it occurs in the 

body (e.g., what regions of the brain are associated with a given media task). This can help 

researchers connect our physical responses to underlying behaviors, supplementing current 

behavioral observations and self-report measures. For communication researchers, 

psychophysiology is quite useful for this reason as a method of triangulating physiological 

measures with behavior. Not only can a design that triangulates psychophysiology add a 

biological component to explain behavioral findings, but it can also validate behavior by 

showing the strength of the behavioral connection explained by physical responses.  
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For example, in the current project, a behavioral pilot revealed that people gave more 

donations to images that portrayed a negative emotional valence compared to positively-

valenced images (replicated from Small & Verrochi, 2009). In order to truly understand why 

people gave more to negatively-valenced images, a multi-tiered approach was utilized to 

understand if there are differences between how people cognitively process the negatively-

valenced images compared to positive or neutral. An ideal project in the communication 

physiology discipline would include behavioral measures, self-report measures, and 

psychophysiological measures to compare the behavior with both self-report and an expected 

physical response. This design assists in completing the picture, or taking a photograph (the 

phenomenon) from black and white (behavior and self-report) to color (behavior, self-report, and 

physiology). Adding color to the photograph also makes more details apparent that were unable 

to be seen without it. Notice, you are not changing the contents of the photograph, but adding a 

‘viewer’ tool. Psychophysiology works similarly, by providing a new viewer tool to behavior. 

Cognitive neuroscience literature relies on making the connection between cognition and 

behavior. As cognitive neuroscience researchers, much of what we are interested in implies a 

decision or outcome based on a cognitive process. Thus, decision-making literature often finds 

its way through various academic departments and schools of thought. Decision-making 

paradigms form much of the social psychology, marketing, and advertising literature, spanning 

from whether people exhibit safe health-based behaviors, to how people make financial decisions 

(Cooper, Tompson, Brook O'Donnell, & Falk, 2015; Delgado, Miller, Inati, & Phelps, 2005; 

Falk, Berkman, Mann, Harrison, & Lieberman, 2010;  Fareri, Chang, & Delgado, 2012; 

Glimcher & Dorris, 2004). The theory involves examining relationships between communicative 
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processes and behaviors, while communication resulting from theory often seeks to persuade 

audiences through a media message. Neuroscience and psychophysiological theories serve to 

explain past communication findings and offer an explanation for behavioral results. Some 

researchers have tried to address the biological to behavioral connection through triangulated 

designs that utilize biological behavior (such as brain behavior), actual behavior (participants 

making decisions in an experimental setting), and questionnaire methods to explain a behavioral 

change, such as what makes people stop smoking (Berkman & Falk 2013, Falk, Berkman, Mann, 

Harrison, & Lieberman, 2010). Other researchers have used brain behavior and physiology to 

explain other communication-based phenomena, such as why certain YouTube videos are 

popular (Tong, Acikalin, Genevsky, Shiv, & Knutson, 2020), or how successful microlending 

campaigns are (Genevsky & Knutson, 2015).  

 Other communication authors have attempted to use brain behavior to inform persuasion 

theory, revolving around theories like ELM. Petty and Cacioppo’s (1986) ELM presents a 

cognitive map of sorts that visualizes a potential route of processing for media messages, and 

many scholars have used this model to attempt to explain how people process media messages (a 

recent example is Huskey, Mangus, Turner, & Weber, 2017, who used neural correlates to 

explain public service announcement message processing through an ELM framework). 

Eventually, studies that employ physiological and neural behavior will be able to confirm or 

refute many types of cognitive processing theories such as ELM by biologically identifying 

routes of processing (although the field is not quite there yet, and this sentence should not be 

read to imply that it is).  
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 Psychophysiological theories, particularly fMRI, can inform cognition patterns by (1) 

identifying specific regional areas of the brain attributed to processing messages, (2) explaining 

group or individual differences that may arise from environmental or biological differences, and 

(3) serving as a strengthening component of traditional communication research designs (as 

reviewed above in the photograph example). Different physiological metrics are more useful in 

explaining specific types of group differences. For example, levels of attention have been 

measured through skin conductance (sweat off of the skin) and changes in facial muscle 

movement, simply from viewing stimuli (Lang, Potter, & Bolls, 2009; Potter & Bolls, 2012), 

whereas fMRI cannot determine attention unless a person is specifically performing a task that 

measures attention. However, fMRI is more valuable in measuring direct measures of cognition, 

or how people are processing different types of information. Weber, Mangus, and Huskey (2015) 

posited there are three distinct types of communication research questions that can be answered 

using fMRI: 

1. Can a specific mental process involved in a communication phenomenon be   
 localized to a specific brain network? 
 2. Can a localized mental process X be found during communication task Y?  

3. Do different communication tasks engage distinct or common processing   
 mechanisms? (p. 8).  

 
Studying physiology is helpful in many behavioral domains, and different physical metrics are 

helpful in varying contexts.  

Summary  

In sum, the link between communication and psychophysiology involves a longstanding 

relationship rooted in early scientific studies that probed human cognition and behavior. 

Incorporating psychophysiology into communication research, although well-established, still 
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has not answered the fundamental question of how to explain behavior, but it has offered 

additional insight which is valuable to behavioral studies. Studies incorporating triangulated 

designs that are composed of behavioral actions, self-report, and physiological measures are 

helpful in painting a comprehensive picture of communication phenomena. Chapter three 

discusses theoretical applications of psychology and communication theory to establish a 

theoretical groundwork for the current study.  
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CHAPTER 3: THEORIES OF EMOTION AND PSYCHOPHYSIOLOGY IN PERSUASION 
 

In this chapter, theoretical foundations related to emotion, arousal, valence, 

psychophysiological processing, and decision making are discussed to serve as a foundation for 

the research questions and hypotheses outlined in chapter five. This chapter begins with the 

fundamental concept of emotion and its role in media studies. Arousal and valence, key facets of 

physiological research, are defined and applied to the main study. A discussion of the types of 

emotion and how media campaigns can evoke emotion, including how connecting these features 

of media campaigns can be applied to biometric experiments, follows. The chapter ends by 

outlining seminal theories related to psychophysiology. Each of these theories offers a unique 

contribution to the design of the current study.  

Characterizing Emotions  

 Just like online media experiences, emotions are complex. Generally, we use emotional 

words to describe how we feel –  words such as ‘angry’, ‘happy’, ‘sad’, ‘joyful’, and ‘fearful’. 

We often characterize emotions by these types of feelings. Studies of emotion have occurred for 

decades in the field of psychology, as far back as the 1950s (Lindsley, 1951) although the study 

of emotion generally dates back centuries, even to the works of Socrates and Aristotle. There is 

no shortage of inquiry into the basis of emotion, as seen by this 2020 headline from National 

Geographic, “Dogs have feelings - Here’s how we know” (National Geographic, 2020). People 

are genuinely interested in how emotions affect our daily lives; people are so intrigued, they are 

even interested in whether their pets exhibit human-like emotions. Academically, the topic of 

emotion has been researched through both animal and human models, with varying 

methodologies, and in social science research disciplines.  
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Nabi (2009) defines emotions as “internal, mental states representing evaluative, 

valenced reactions to events, agents, or objects that vary in intensity” (Nabi, 2009, p. 206, also 

cites Ortony, Clore & Collins, 1988 for this definition). Nabi (2009) characterizes emotions as 

“short-lived, intense, and directed at some external stimulus” (p. 206). Emotions are considered 

distinct in that they consciously operate apart from other human behaviors and processes 

(Cacioppo et al., 2000). An important distinction made by Nabi (2009) is the difference between 

emotions and moods, where moods are longer in duration and untargeted at a specific stimulus. 

Emotions are characterized then by five components, as cited by Nabi (2009), based on decades 

of scholarship from those such as Scherer, (1984) and Fiske and Taylor (1991). These 

components are:  

(1) cognitive appraisal or evaluation of a situation; (2) the physiological component of 
arousal; (3) a subjective feeling state; (4) a motivational component, including behavior 
intentions or readiness; and (5) motor expression (Nabi, 2009, p. 206) 
 

From this explanation, it can be said that emotions are fairly complex and can be difficult to 

study, particularly because there are multiple domains of emotions by definition. Traditional 

measures of self-report and behavioral observation can address the first, third, and fourth 

emotional components. Physiological measures can address the lingering other two components 

of emotion, to gain a view into the complete mechanisms of emotion. Cacioppo, Berntson, 

Larson, Poehlmann, and Ito (2000) wrote, “emotions are shared across species” (p. 173). This 

has led decades of researchers to believe emotions may be the key to understanding behavior and 

“human potential” (Cacioppo et al., 2000, p. 173).  
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 Core emotional types, according to Lazarus (1991, as cited in Nabi, 2002), include anger, 

fright, guilt/shame, sadness, disgust, envy, and happiness/joy.3 Negative emotional states 

comprise the first six emotional categories, while happiness/joy represents a positive emotional 

state. Subcategories of happy emotions include compassion, hope, relief, and pride (Nabi, 2002).  

In media studies, emotions often serve as a heuristic to guide a decision or change the 

emotional state of the viewer (Nabi, 2002). Emotions are viewed as heuristic cues that can 

change the decision-making process to promote (or discourage) an action. Emotions can not only 

influence heuristics but impact careful information processing and selective information 

processing (Nabi, 2002). Concerning online donations in online media environments, selective 

versus careful information processing becomes relevant. Understanding why people give 

donations to charities is the primary goal of non-profit marketers. Thus, why someone gives 

attention to certain emotional cues (such as a sad image) is a crucial component of researching 

donation behavior.  

Arousal, Valence, and Physiology of Emotion 

Two components of emotional regulation are arousal and valence (Nabi, 2002), and 

understanding these two concepts is crucial to understanding behaviors related to emotional 

responses and psychophysiology. From the discrete emotions listed above (e.g., anger and 

disgust) the subcategories of arousal and valence have been recognized in media psychology 

literature as “distinguished superordinate dimensions” (Potter & Bolls, 2012, p. 109). However, 

arousal and valence are not as daunting as they sound, and the concepts are quite simple and 

naturalistic. Arousal refers to the intensity dimension of the emotion (e.g., how intense the 

 
3 Forward slashes are listed in replication from Nabi’s (2002) publication. 
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emotion is from low to high), while valence is defined as the pleasant or unpleasantness of the 

emotion (e.g., whether it is happy or sad) (Potter & Bolls, 2012). Therefore, emotions can be 

positively, neutrally, or negatively valenced, and hold low, medium, or high levels of arousal.  

The connection of emotions to physiological data is natural. It seems intuitive that 

humans would physically respond to their environment, and when presented with emotional 

media content, our bodies would respond to the content through physiological responses. This 

has been established in the literature, as media experiences can activate the sympathetic and 

parasympathetic nervous systems (Potter & Bolls, 2012). Emotions have been associated with 

changes in facial expressions and participants have reported changes in their emotions that have 

been linked to these facial changes (Cacioppo et al., 2000). However, overall there have been 

inconsistent findings in the realm of psychophysiology, with some experiments reporting 

increased physiological activity during certain events, and others not replicating these results. 

Scholars reject the notion that physiology is to blame, and rather attribute the variety of findings 

to early methodological errors (Eckman et al., 1983, Levenson 1988, as cited in Cacioppo et al., 

2000).  

Cacioppo and colleagues’ (2000) meta-analysis revealed that emotions were often found 

to be connected to physical expressions, and more specifically, positive emotions were 

characterized by facial muscle (electromyography, or EMG) activity over the cheek 

(zygomaticus major, orbicularis oculi), while negative emotions were characterized by facial 

muscle movement over the brow muscles (namely the corrugator supercilii). Their findings also 

suggest that many discrete emotions, such as anger, fear, and disgust, cannot be singularly 

characterized by heart rate alone. Because these negative emotions cannot be characterized by 
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one biometric, it is necessary to include a triangulated research design that involves multiple 

psychophysiological measures in addition to behavior.  

Neural responses to emotion are also well-established in the cognitive neuroscience 

literature (Phan, Wager, Taylor, & Liberzon, 2002), particularly in the domains of negative 

emotion (Fullana et al., 2016; LaBar, Gatenby, Gore, LeDoux, & Phelps, 1998; Takahashi et al., 

2004), positive emotion (Chang, Zhang, Hitchman., Qiu, & Liu, 2014), and comparing the two 

emotional domains (Fossati et al., 2003; Johnstone, Van Reekum, Oakes, & Davidson, 2006; 

Sato, Kochiyama, Yoshikawa, Naito, & Matsumura, 2004). Many of these studies exposed 

participants to situations that would evoke a particular emotion (e.g., showing imagery of a 

happy versus sad face, or hearing a happy versus sad tone of voice) to establish regional 

activation of different emotions. Cognitive reappraisal, or the cognitive control of emotions, has 

been studied in the neuroscience literature, operating under the assumption that understanding 

emotional regulation can help understand what neural regions are active during these processes 

(Ochsner, Bunge, Gross, & Gabrieli, 2002).  

Nabi (2002) discussed other types of emotions, or subcategories of the main emotions 

(happiness, sadness, fear, anger) that can influence or persuade an individual. In her other work, 

she has reviewed the role of these negative and positive emotions on health and news campaigns 

(Nabi & Prestin, 2016; Nabi & Myrick, 2019). These more specific emotions, such as sympathy, 

empathy, hope, and guilt, can also directly influence the effectiveness of a persuasive campaign 

for behavioral change. The next section details specific emotions that encompass more complex 

emotional states and discusses how they influence behavior. 
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Sympathy, Guilt, and Empathy 
 

Empathy has been designated as an “emotional capacity and a process” (Lazarus, 1991, p. 

287). Sympathy and empathy are frequently used interchangeably but are conceptually viewed as 

different processes. While the definition of empathy revolves around the ability to feel an array 

of different emotions, sympathy entails feeling for a specific person’s circumstances or struggles 

(Lazarus, 1991). Lazarus (1991) notes that research should focus on compassion since 

compassion includes both feeling for another person’s struggle and feeling a need to relieve the 

struggle. This is what would lead to behavioral change in Lazarus’ (1991) opinion.  

Positive emotional components such as compassion, empathy, and sympathy, can 

facilitate the cognitive process when people are ‘feeling’ for a cause and want to take action. The 

empathy altruism hypothesis (Batson, 1982; 1991; Batson et al., 1981) is a theoretical claim that 

empathetic states influence prosocial behavior. The empathy altruism hypothesis posits that if 

people are in a high empathetic state, they will be more likely to exhibit prosocial behaviors. In 

this sense, altruistic action is reciprocal, in that performing prosocial behaviors helps to reduce 

the high state of empathy or guilt a person feels. Competing scholars have argued that it is not 

empathy that drives altruistic actions, but that negative or sad states (such as guilt) can induce 

prosocial behaviors just as often as empathetic states (Cialdini & Kenrick, 1981; Cialdini, 

Schaller, Houlihan, Arps, & Fultz, 1987). Compassion, another positively-based emotion, 

involves feelings of “altruistic concern” for a person’s suffering and feeling a motivation to 

relieve suffering for the person (Lazarus, 1991, as cited in Nabi, 2002). Often categorized closely 

with empathy, compassion does not include the capacity to experience a range of emotions, 

which is a primary facet of empathy (Lazarus, 1991, as cited in Nabi, 2002). Nabi (2002) notes 
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that we know very little about the influence of compassion and related emotional states (such as 

pity) on attitude change.        

Opposite of compassion is guilt, characterized by a violation of “internalized moral, 

ethical, or religious code” (Nabi, 2002, p. 292, a definition compiled from multiple scholars) and 

often comes with a “knawing feeling that one has done something wrong” (Nabi, 2002, p. 292). 

The action of “atonement” in response to guilt is to seek punishment, make amends for 

wrongdoing, or correct the action (Nabi, 2002, p. 292). However, when guilt is evoked at a 

moderate level, it can lead to persuasive actions or the advancement of persuasive goals (Coulter 

& Pinto, 1995, as cited in Nabi, 2002). Conversely, messages that evoke high levels of guilt may 

cause the opposite of the intended behavior (Nabi, 2002). This is consistent with other media 

theories positing potential boomerang effects from highly induced guilt or fear. Additionally, 

cognitive neuroscience literature has found specific regions of the brain that are active in 

scenarios that are fear or guilt-inducing (Fullana et al., 2016; LaBar, Gatenby, Gore, LeDoux, & 

Phelps, 1998; Takahashi et al., 2004).  

In practice, a boomerang effect may manifest through the following scenario. Anti-

smoking organization The American Legacy Foundation’s “truth” campaigns began in 1998 and 

used the image of body bags to symbolize the number of lives lost as an effect of smoking (from 

diseases such as lung cancer or emphysema). The intent of the campaigns was to decrease 

smoking and deaths from smoking. The negative portrayals in the commercials aimed to 

decrease smoking by showing the devastating effects of long-term smoking behavior. However, 

the campaigns were shocking and fear-inducing, which could have caused a boomerang effect, 
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where some people were so shocked at the commercials, they not only didn’t change their 

behavior but completely shut out the message.   

After years of campaigns, and a continuation of advertisements that were designed to 

increase the shock factor through the use of grotesque images of cancer or death, the buzz 

surrounding the truth campaigns settled. Farrelly and colleagues (2002) found when interviewing 

over 600 adolescents, those who were exposed to the truth campaigns had more negative 

attitudes and beliefs toward smoking behaviors. At face value, campaigns evoking negative 

emotions may seem counterintuitive to inducing behavior change, but as seen above, negative 

emotional states can be effective in provoking action when not overused.  

In addition to these emotional components, other individual influences, such as self-

efficacy, have been influential in how people make decisions, particularly in the context of 

taking action for a cause. Since donation behavior is not a simple choice, taking all potential 

factors into account is crucial to learn the most about the behavior.  

The Importance of Self-Efficacy in Behavior 
 

Self-efficacy is a popular academic concept used to explain why people act or refrain 

from action. For context, Bandura, Freeman, and Lightsey’s (1999) book on self-efficacy has 

over 90,000 citations on Google Scholar as of 2021. Bandura’s earlier works define self-efficacy 

(1977, 2006) as “the conviction that one can successfully execute the behavior required to 

produce the outcomes” (p. 193). According to Bandura (1977, 2000), self-efficacy is a crucial 

element in completing an action. If one feels they are capable of doing something, they are more 

likely to try. If one feels less capable, there is a lesser likelihood the behavior will be completed. 

Some communication-based theories that aim to predict behavioral change rely on the construct 
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of self-efficacy (e.g., the theory of reasoned action and the theory of planned behavior – Azjen, 

1985, 1991; Azjen & Fishbein, 1980; Fishbein & Azjen, 1975).  

A behavior closely linked to self-efficacy is outcome expectancy, which is a “person’s 

estimate that a given behavior will lead to certain outcomes” (Bandura, 1977, p. 193).  Self-

efficacy can be measured in terms of magnitude, strength, and generality (Bandura, 1977, p. 

194). Outcome expectancy can be measured by asking people the outcomes they believe their 

behavior will lead to. In the circumstance of donating to a cause, if people believe their actions 

can influence a specific cause, they should be more likely to donate time or money to the cause, 

rather than if they expect their effort would not make a difference. When people feel they are 

making a difference, self-efficacy ratings should be high in relation to the cause or behavior.  

The above paragraphs drew upon literature in emotion, arousal, valence, and efficacy. 

Subsequent sections in this chapter address how these concepts connect with media exposure and 

the publics’ media experiences by reviewing the literature on media images, social influences of 

online media, and specific theoretical frameworks that support the dissertation research 

questions. Next, how media imagery can influence behavior in prosocial scenarios is discussed.  

How Media Images Evoke Emotion in Prosocial Contexts 

 We see images of starving children daily on any mainstream (and most alternative) news 

reports, and news coverage is predominantly negative in nature (Soroka, Fournier, & Nir, 2019). 

Rarely would the average person donate to a cause every time they are exposed to a sad image or 

news report. Paul Slovic and his colleagues (Frank, Slovic, Västfjäll, 2011; Slovic, 2007; Slovic, 

& Västfjäll, 2010) have written extensively on why people do not act on the modern atrocity of 

genocide; even though the general public is aware and informed it is a current humanitarian 
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problem, we don’t see millions donating to the cause daily. Slovic’s (2007) conclusion lies 

within the affect (positive or negative) that people experience during exposure to the causes, 

concluding that the statistics of the issue do not adequately portray the “true meaning” of the 

atrocities (p. 80). Because of this, “The numbers fail to spark emotion or feeling and thus fail to 

motivate action” (Slovic, 2007, p. 80). News reports lack the emotional appeal needed to inspire 

action, and even if they did appeal to viewers, we are often desensitized to images of violence in 

the media (as popularized by Gerbner and colleagues’ decades of work on Cultivation Theory 

[see Gerbner & Gross, 1976 for an example]). 

In fact, viewing news programs can also spark feelings of depression, as much of the 

news focuses on sad events (Potts & Sanchez, 1994). These exposures may lead to boomerang 

effects, where people will refuse to act rather than take action for the cause. Alternatively, people 

could feel the need to donate because they feel guilty and need to resolve internal guilt for the 

images they see on the news. Slovic (2007) claims that emotions and feelings are primary drivers 

of behavioral change in relation to serious world problems that involve human rights. Because 

we do not truly “feel” the atrocity, we do not act on it, according to Slovic (2007). Lighting the 

spark of emotion seems to be key in causing people to act, especially concerning large social 

causes that they have many exposures to.  

Mediated communication forms like television or smartphones, compared to traditional 

face-to-face interaction, introduce a physical disconnect between the viewer and content. 

Traditional media discourse, (such as that provided by newspapers or television) can involve 

either shared experiences through joint viewership or solo media consumption where the viewer 

is alone. Newer media experiences, such as scrolling social media (Facebook, Twitter, or 
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Instagram) are segregated and usually performed alone. Even if a group of teenagers are 

browsing content in the same room, they are consuming different content on their own personal 

devices, eliminating the joint viewership opportunities and social interaction intertwined with 

traditional media use.  

Both traditional and new media consumption create multi-faceted barriers that are 

different from face-to-face interactions. The first physical barrier exists in scrolling behind a 

screen rather than interacting face-to-face with a person. A second barrier is uncovered when the 

media act is performed alone –  a social barrier is introduced. The act of scrolling alone creates 

difficulty in making the audience or user “feel” a digital post as they would feel an in-person 

interaction. It is common to scroll past a post of a starving child, but would a person walk by a 

starving child on the street without doing anything? Online mediated communication eliminates 

the face-to-face interaction that assists in driving the emotional feelings to help. People may be 

more likely to give to a person when encountering them face-to-face compared to simply seeing 

their post online. In one experiment, although there were over 6 million online “exposures” to an 

online charity campaign, only 30 donations to the campaign were made (Lacetera, Macis, & 

Mele, 2016). Americans saw up to 5,000 advertisements a day in the 2000s as opposed to about 

500 in the 1970s (Johnson, 2006). With the inundation of advertisements, online posts, and social 

media, the promotion of non-profits and prosocial causes can seem fruitless and lost in the array 

of everyday digital life. Due to its ability to reach millions of people, investigating what types of 

online posts evoke action is valuable and necessary to understand.  

 As reviewed in chapter two, there are elements of campaigns that have been found to be 

more or less effective in the contexts of prosocial action, such as individual differences, 
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sympathy, empathy, the type of message presented, and the efficacy of the responder. The next 

section will outline theories (from psychology and media literature) to pair theory with 

psychophysiology and formulate the foundation for the research questions, hypotheses, and 

design of the dissertation pilot and main studies. A particular goal of the next section is to create 

a theoretical context for the studies and concepts reviewed thus far.  

Theories and Biometric Models 
 
Embodied Cognition 
 

Embodied cognition perspectives, stemming as far back as Descartes (Potter & Bolls, 

2012) view the body as not a separate entity from the brain, but a system that works connectedly, 

where both body and brain systems are networked together for the experiences of life (Potter & 

Bolls, 2012). Starting off this section with embodied cognition is vital, as the subsequent theories 

rely on the assumptions associated with embodied cognition. Theories of embodied cognition 

view the brain as housing the mind, which then communicates to other peripheral systems to 

process and react to the environment (Potter & Bolls, 2012). Embodied cognition is tied closely 

to emotion, as cognition and emotion are intertwined (where emotion can fuel cognition and vice 

versa), despite that emotion and cognition are distinct and separable mental processes (Potter & 

Bolls, 2012). Wilson (2002) evaluated six claims about embodied cognition and paired 

psychophysiological studies to support and refute popular statements about the theory. Most 

notably, Wilson (2002) writes that “cognition is for action” (p. 631) seen in early studies that 

show that visual input can prime motor activity, and that memory patterns are encoded before the 

action takes place. These bodies of literature (neuroscience-based animal and human models) 

support the theory of embodied cognition.  
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The theories below function under the assumption that embodied cognition exists and is a 

facet of the human condition.  

The Limited Capacity Model of Motivated, Mediated, Message Processing (LC4MP) 
 

The first theory which assumes embodied cognition is Annie Lang’s (2000) Limited 

Capacity Model of Motivated, Mediated, Message Processing (LC4MP); the model operates on 

the pretense that the mind is embodied, and that this embodied mind is the partition producing 

the physical experience in response to a media form (Potter & Bolls, 2012). Potter and Bolls 

(2012) eloquently outline this connection:  

Our hearts slow down as we allocate more cognitive resources to encoding important 
news stories and our palms sweat when playing a particularly arousing online game; 
however, observing this physiological variance indicative of cognitive and emotional 
processing of media structure and content only allows researchers to scratch the surface 
of the complete dynamic experience of consuming and being influenced by media  
(Potter & Bolls, 2012, p. 162). 
 

The methodological tools of psychophysiology rely on the presumptions made in the above 

quote. To summarize, our bodies are connected to our outward behavior in the environment and 

these systems work in unison to achieve behavioral goals.  

Annie Lang’s (2000) LC4MP describes how people process different types of 

information and posits that people have a limited capacity that they are able to use to process 

information. This theory outlines subprocesses that may be used when there are not enough 

resources for full processing (e.g., full attention). Subprocesses of this theory include encoding, 

storage, and retrieval. LC4MP states that encoding may not occur if there are not enough 

resources to fully process stimuli or the viewer makes an active choice to allocate too few 

resources to do so. Additionally, an “orienting response” occurs as a reaction to a novel stimulus 

and can help determine what facets of a message, or what types of messages are encoding into 
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working memory (Lang, 2000). This theoretical component favors the central processing cues of 

Instagram posts rather than peripheral cues. Thus, the theory supports that there may be both 

automatic and active processing of media. Measuring the automatic processing of media relates 

to physiological responses that occur to assist with encoding, storage, and retrieval, such as facial 

EMG and heart rate. 

In earlier studies, Lang (2000) utilized physiological responses such as heart rate and skin 

conductance to assist in explaining the theory. Lang, Bolls, Potter, and Kawahara (1999) 

reviewed the effects of production pacing and arousing content from this lens. Their study 

examined how people processed television messages, finding that when arousing messages were 

presented to viewers with varying productional paces, different patterns of information recall and 

arousal levels occurred (Lang, Bolls, Potter, & Kawahara, 1999). Surprisingly, the subtle 

differences in the way videos were edited influenced how people physiologically processed the 

media content. This broadly suggests that people may process images and content differently 

when they are edited, cut, or changed for effect. Similarly, the results from Lang, Bolls, Potter, 

and Kawahara (1999) and Lang’s (2000) studies suggest that content changed for effect, such as 

in the instance of emotional arousal, may have a more serious role in viewer recall than 

previously understood. LC4MP supports the combination of behavioral and biometric responses 

when studying arousal and varying types of media features, as suggested by a quote in one of 

Lang’s widely cited articles on the theory: 

These techniques together — heart rate, skin conductance, secondary task reaction time, 
recognition, cued recall, and free recall — can be combined to measure, or at least 
indicate, the thoroughness of each subprocess or mechanism along the information-
processing pathway. (Lang, 2000, p. 57) 
 

Recently, Clayton, Lang, Leshner, and Quick (2019) used the theory to identify 
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psychophysiological differences in media processing and the “fight or flight” response between 

the parasympathetic and sympathetic systems. Through an experiment involving 49 participants 

exposed to anti-tobacco advertisements, Clayton and colleagues (2019) were able to distinguish 

the fight or flight systems through different psychophysiological measures (e.g., high heart rate 

with anger). They suggest that future LC4MP studies take into account the fight or flight defense 

response concerning anger and counterarguing. As different psychophysiological mechanisms 

were tied to various types of behavioral responses, their findings support the continuation of 

studies employing a psychophysiological lens to view behavior and media exposure.  

LC4MP also posits that physiology can facilitate the identification of the orienting 

response to media stimuli, and help parse out the features of a message that are most memorable 

to the viewer. Recently, there has been debate about the modern facets of LC4MP and its 

effectiveness in prediction communication phenomena (Fisher, Huskey, Keene, & Weber, 2020), 

where Lang herself supports extended theories such as the Dynamic Human-Centered 

Communication Systems Theory over LC4MP (Lang, 2014, 2020) in favor of the assumptions 

posited in LC4MP. However, the commentary from scholars in the communication neuroscience 

domain address modern facets of LC4MP (Fisher, Huskey, Keene, & Weber, 2020), noting that 

it still remains an applicable theory to psychophysiological designs. In sum, LC4MP and its 

related theories support and assist in predicting physiology and behavior in the communication 

domain.      

Excitation-Transfer Theory 
 

In 1971, Dolf Zillmann published an article in the Journal of Experimental Social 

Psychology outlining an experiment that isolated a specific variable he describes as, “the 
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physiological excitation produced in response to a communication” (p. 421). Zillmann was 

particularly interested in the physiological responses to media, and his 1971 article was 

predicated on the notion that “the effect of a communication on postexposure behavior is 

attributable in part to the excitatory response to communication” (Zillmann, 1971, p. 421). The 

article describes Zillmann’s excitation-transfer theory, which outlines how, when exposed to a 

communication stimulus, there may be an “excitatory” response that is transferred to subsequent 

actions, depending on the communication message. Zillmann prioritizes the direction and 

intensity of the post-exposure media event as important variables to measure, particularly in the 

study of behavior like aggression. His 1971 pilot study used the topic of aggression to study the 

physiological mechanisms (heart rate, skin temperature, and blood pressure) of 12 adult male 

participants who were exposed to media stimuli. The main experiment involved 63 adult males 

who were put into aggressive (or non-aggressive) situations, exposed to media stimuli (short 

films that were either aggressive or neutral), and given the opportunity to deliver an electric 

shock (yes, electric shock) to the person they met before seeing the films. Excitation-transfer 

theory posits that media messages can be paired, unintentionally and inadvertently, to behavior. 

The findings from Zillmann’s (1971) study concluded: “communication-produced excitation 

may serve to intensify or ‘energize’ postexposure emotional states” (p. 431). The result of the 

stimulus, according to Zillmann, produced a lasting evoked emotional state whose emotion 

transferred into behavior toward a future, non-related stimulus.  

Excitation-transfer theory has been validated by other research teams (Zillmann, Katcher, 

& Milavsky, 1972) who concluded there is a basis for the idea that exposure to media can 

‘transfer’ emotional responses to future unrelated actions. Additionally, the excitation-transfer 
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theory has been applied to more contemporary theoretical lenses by incorporating arousal and 

valence as elements that can support the theory (Wang & Lang, 2012).  

Employing the elements of the excitation-transfer theory, when people are emotionally 

“charged,” they are more likely to take action rather than abstain from action. In this dissertation, 

this theory supports taking actions towards positive and negatively-valenced images if they 

evoke positive or negative feelings within the participant. It is difficult to distinguish positive 

and negative stimuli in Zillmann’s original experiments, as many of Zillman’s experiments were 

based on aggressive and erotic content compared to neutral content (with the absence of positive 

content).  

Excitation-transfer theory explains why exposure to extreme media messages that 

resonate with viewers can transfer into behavioral action. In the present context, if a viewer feels 

emotional after viewing a photo of a sad child, they may be more willing to donate to the cause if 

prompted. Zillmann’s theory would also predict that a person may transfer this sadness to 

another future action, such as crying at the sight of a cute cat in their neighborhood a few 

minutes after seeing the sad image on social media. Excitation-transfer theory, like LC4MP, 

supports combining physiology with behavior while emphasizing the value of connecting 

physiological responses with subsequent actions (that can be related and unrelated to the 

physiological response). Both of these theories focus on physiological reactions; the next theory, 

Berkman and Falk’s (2013) Brain-as-Predictor approach, introduces brain patterns as 

components that can be used to predict behavioral outcomes. 
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Brain-as-Predictor Approach 

The above theories discuss media from a psychophysiological approach, where much of 

the literature relies on external psychophysiological measures (e.g., heart rate, skin conductance, 

blood pressure) intertwined with a behavioral response. A more direct measure of cognition can 

be gained by measuring the brain’s response directly, through neuroscience-based 

methodological tools such as fMRI. Whereas psychophysiological measures such as skin 

conductance must be linked to a media stimulus, and other reactions to the environment (such as 

a physical reaction to a cold room) must be ruled out, fMRI can show a direct change in the 

amount of oxygen traveling to and from particular brain regions when an event occurs. One of 

the best examples of how neuroscience theory informs communication theory is seen through 

Berkman and Falk’s (2013) Brain-as-Predictor approach.   

Berkman and Falk’s (2013) Brain-as-Predictor approach defends neuroscientific findings 

by providing instances where current neuroscience methods, such as fMRI, can bridge the 

limitations of psychophysiology and self-reported measures by providing a direct indicator of 

brain behavior.  

In Berkman and Falk’s (2013) model, neural responses to stimuli are predictors, where 

the neurological data are classified as independent variables to predict dependent variables (real-

world outcomes) across a longitudinal time frame (Berkman & Falk, 2013). Their framework 

illustrates how neurological information can be useful in predicting behavior in a variety of 

contexts, including in mental processing, economic decision making, health decision making, 

and clinical behavioral outcomes (Berkman & Falk, 2013). A replication of the schematic of the 
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Brain-as-Predictor is seen in Figure 4. Underneath Figure 4 is an application of this model to the 

current study.  

Figure 4.  

Berkman and Falk’s (2013) Brain-as-Predictor approach schematic (replicated) 

 
 
 

Figure 5. 
  
Berkman and Falk’s (2013) Brain-as-Predictor approach applied to the current study  
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Berkman and Falk’s (2013) framework illustrates multiple theoretical domains where 

neurological information can be useful in predicting behavior, including cognition, economic 

decision making, health decision making, and clinical outcomes. This framework is designed as a 

three-step procedure, that involves (1) hypothesis development by identifying brain regions of 

interest from previous literature, meta-analyses, or experimental data, (2) data collection, and (3) 

hypothesis testing using statistical modeling that includes regions of interest (ROIs) as predictors 

of behavioral change (Berkman & Falk, 2013). The primary triangulation of physiological 

response signals in this dissertation study will utilize this theoretical framework. The hypotheses 

presented in chapter five will build on the theory seen in Figures 4 and 5. Just as 

psychophysiological measures should be triangulated to explain behavior (Potter & Bolls, 2012), 

the above theories, specifically, facets of arousal from L4CMP, emotional transfer from 

excitation-transfer theory, and the brain-as-predictor approach will be used in unison to 

formulate research questions and hypotheses around the physiological responses to online media 

exposure. 

Summary  

 The purpose of this chapter was to establish a theoretical foundation for the motivations 

underlying online donation behavior and to discuss theories of physiological research and its 

value to behavioral studies like the current project. By reviewing literature in psychology and 

communication, it has been established that psychophysiological methodologies are useful and 

can help predict behavioral outcomes. Chapter four discusses the basis and practical use of 

different types of physiological recordings (eye-tracking, skin conductance, heart rate, 
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respiration, and brain responses) in media research to set the groundwork for the pilot and main 

study designs.  
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CHAPTER 4: PSYCHOPHYSIOLOGICAL METRICS 
 
Viewing Psychophysiological Mechanisms in Relation to Behavior 

...psychophysiology has always had a special appeal in scientific investigations of the 
mind because it offers tools for mining information about nonconscious and 
nonreportable states, processes, and events. 

 (Cacioppo, Tassinary, & Berntson, 2007, p. 2) 

Early scientists such as Charles Darwin piqued an interest in viewing how facial 

expressions could assist in assessing behavioral traits. Inquiry into physiology and behavior 

began with a general interest in these physical responses to stimuli (Cacioppo et al., 2002). 

Physiological processes have been used to predict behavior and social tendencies for decades in 

the disciplines of psychology, neuroscience, and more recently, communication. 

Psychophysiology is closely knitted to the knowledge of anatomy and physiology, and in order 

to conduct successful psychophysiological research, awareness of these systems must be 

integrated into the methodology of the research, meaning researchers who employ 

psychophysiology should be mindful of anatomical structures and how they function (Cacioppo, 

Tassinary, & Berntson, 2007).  The definition of psychophysiology has evolved from earlier 

versions that relied on polygraphs and the “measurement of physiological responses to 

behavioral manipulations” (Cacioppo, Tassinary, & Berntson, 2007, p. 4). Early 

psychophysiology research differed from “physiology” research in that psychophysiology 

involved the study of humans rather than animal subjects, and required a behavioral component 

rather than a manipulation of anatomical structures (Stern, 1964, as cited by Cacioppo, 

Tassinary, & Berntson, 2007). Contemporary definitions of psychophysiology rely on the 

“mapping of the relationships between and mechanisms underlying psychological and 

physiological events” (Cacioppo, Tassinary, & Berntson, 2007, p. 4). Additionally, Potter and 
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Bolls (2012) define psychophysiological measures as, “...indices of bodily responses reflecting 

variation in psychological states” (p. 2). Primary distinctions between older and modern 

psychophysiology definitions are the involvement of humans and behavioral manipulation to 

understand psychological processing.  

Jean Fernel published the first textbook on physiology in 1542, titled De Naturali Parte 

Medicinae (Cacioppo, Tassinary, & Berntson, 2007). Since Fernel’s sixteenth-century 

publication, there has been no shortage of studies that employ methodologies that use 

physiological perspectives. Psychophysiology as a field has grown dramatically since this time 

period, with the invention of contemporary medical technology and knowledge on the 

connections between our anatomical structures, physiology, and our behavior.  

From a theoretical perspective, psychophysiology can take the form of many types of 

behaviors. A “one-to-many relation” (where a feature of psychology is connected within a subset 

of physiological features) or a “many-to-one relation” (where two or more psychological features 

can be related to the same or overlapping features) are common approaches of psychophysiology 

(Cacioppo, Tassinary, & Berntson, 2007). Connecting biological responses (such as heart rate) to 

environmental stimuli (such as a reaction to a horror film trailer) involves timing the 

physiological response with the media response (including a time period before and after the 

event) to view a change in the response based on the event. This works similarly to pre and post-

experimental tests that are often used in communication research designs. Analysis of 

psychophysiological responses works off a subtraction paradigm, where baseline physiology is 

recorded (i.e., baseline heart rate), then the timepoints of pre, during, and post-stimulus are 

measured and compared. This is because, as Potter and Bolls (2012) cheekily note, “The body’s 
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primary job is to keep itself alive,” (p. 26) rather than respond to environmental stimuli that are 

not life-threatening, such as an advertisement for a new laundry detergent.  

Although physiology is helpful in describing behavior, it is also vital to recognize that 

emotional physiological responses may be secondary or even tertiary responses to environmental 

events. Remember, the first goal of our bodies is to keep a person alive, not cry when seeing a 

moving video of a dog meeting its owner after five years of separation (that may be a second or 

third goal). Consider this example. A researcher is stressed about finishing her dissertation, and 

her advisor emails her with a deadline. The emotional physiological response to the sight of the 

subject line of the email may be positive (if she feels ready to finish her dissertation), or negative 

(if she needs more time to finish the dissertation). During the processing of the subject line, she 

is still breathing and using her eyes to look at the screen. Thus, the body is still performing its 

primary duty at keeping this poor doctoral student alive. However, the speed of her heart rate 

may have changed in response to the environment (e.g., seeing the subject line). This is a 

secondary physiological response that occurs simultaneously with the primary physiological 

response of her heart beating generally to sustain life. The emotional physiological response may 

even be tertiary, as there may be other events to process (a cold room) that are unrelated to the 

emotional stimulus.  

  Using subtraction logic, researchers establish a baseline metric of physiological 

response and subtract activation levels (or, in more accessible terms, spikes of activity) from 

baseline. Data is then preprocessed, which involves steps such as cleaning for external noise, 

which are data ‘spikes’ that are not considered the physical response of the participant but 

attributed to an external factor (like the participant sneezing). The final step in physiological data 
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analysis entails taking the change in signal and mapping it out visually and statistically, using the 

subtraction logic described above.  

Biological signals such as skin conductance, eye-tracking, and facial electromyography 

can be traced back to the early 1980s in communication literature as cited by Lang, Potter, and 

Bolls (2009) although Potter and Bolls (2012) also note that psychophysiology has made 

appearances in communication studies as early as the iconic Payne Fund Studies (dating back to 

the 1940s). Decades passed before the discussion of physiology was reintroduced into media 

studies and around the 1970s, Dolf Zillmann (1971) became a pioneer in the field who explored 

physiology in relation to his excitation-transfer theory (Potter & Bolls, 2012).  

Media scientists became interested in levels of arousal in relation to film stimuli (such as 

studies by Zillmann and colleagues), typically by measuring skin temperature, heart rate, and 

blood pressure before and after media exposure (Potter & Bolls, 2012). Other pioneers in the 

field include Paul Bolls, Annie Lang, Robert Potter, and fMRI-based researchers such as Rene 

Weber and Emily Falk. As outlined in the abstract, this dissertation originally sought out to 

examine multiple subclasses of physiological measures to study: heart rate, skin conductance, 

facial muscle movement, eye-tracking, and respiration. However, due to COVID-19 data 

collection restrictions, fMRI data were paired with behavioral data to examine the hypotheses. 

The subsequent sections outline physiological responses that are used to gauge arousal, attention, 

and valence, influencing decision making. Each section includes information describing each 

metric, why it is used, and the current state of the field in terms of technology for measurement. 

Although these data were not collected for the dissertation, they remain a valuable source of 
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insight connecting physiology and donation behavior and are discussed in the future directions 

section. 

Eye-Tracking 

Eye-tracking (primarily pupil dilation) is a physiological measure often used in studies to 

gauge attention or interest when people are viewing a message (Dimoka, 2012). Typical eye-

tracking studies look to trace a type of visual attention, through techniques such as electro-

oculography, video-based combined pupil/corneal reflection, or photo/video oculography 

(Duchowski, 2003). These terms refer to different information researchers can gather from the 

eye to measure different physiological responses of interest in relation to eye-tracking, and most 

of these techniques measure the position of the eye or what the eye is looking at in different 

ways. For example, electro-oculography tracks specific eye movements (Kung & Wilcox, 2007), 

while pupil corneal reflection tracks a different position of the eye (Wyatt, 2015). The 

measurement device is referred to as an eye tracker, and this device generally captures two types 

of eye movement, “the position of the eye relative to the head” and “those that measure the 

orientation of the eye in space” (Duchowski, 2003, p. 55).  

In marketing, eye-tracking is used to establish a distinction between “topdown” and 

“bottomup” attentional features, capturing a participant’s gaze and tracing it while they are 

viewing a stimulus over time (Venkatraman et al., 2015). The designation of topdown and 

bottomup features may correspond with advertising content (e.g., seeing a person in the middle 

of the screen and focusing on the face for “topdown” rather than “bottomup” attention). 

According to Venkatraman and colleagues (2015), eye tracking has a “high temporal resolution” 

of 60 - 120 Hz, which provides the ability to view “temporal processes” in experimental settings. 
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Pupil dilation has been used to gauge attention in experimental designs (Hoeks & Levelt, 1993; 

Venkatraman et al., 2015) and eye-tracking data has been used to assist in predicting 

participants’ choices in experimental designs (Venkatraman, Payne, & Huettel, 2014).  

Additionally, eye-tracking can be used to see how long participants fixate on images, 

which is helpful in marketing contexts, especially when testing different visuals for 

advertisements. It has been posited that the amount of time a person spends looking in specific 

places (e.g., at elements of an advertisement, such as text or an image) influences their behavior 

(Venkatraman et al., 2015). This is particularly helpful in media studies as much of media 

exposure involves a visual component. Studies have looked at eye-tracking on the memory of 

banner advertisements (Lee & Anh, 2012), color and graphics (color ads with graphics captured 

more attention than those that did not), and location of advertisements on a page (participants 

noticed larger advertisements as opposed to smaller advertisements (Lohse, 1997 as cited by 

Duchowski, 2003).  

Media studies have used eye-tracking to confirm selective exposure effects when political 

poster advertisements were shown (Marquart, Matthes, & Rapp, 2016), and gauge attention to 

content (Bucher & Schumacher, 2006). Vraga, Bode, and Troller-Renfree (2016) claim that 

research on social media content “overwhelmingly relies on self-reports” (abstract) and eye-

tracking confirms features of attention when participants do not recall content immediately after 

exposure accurately through self-report. Visual communication elements such as the comparison 

of sans serif versus serif fonts have even been explored using eye-tracking as well (Josephson, 

2008). In the context of prosocial behavior, the more time a person spent looking at a face in a 

non-profit organization’s advertisement, the more likely they were to donate to the cause (Bebko, 
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Sciulli, & Bhagat, 2014). The above studies outline a case for the inclusion of eye-tracking into 

studies that view media stimuli. A metric of attention is the time of a participants’ gaze, with the 

notion that a high gaze can measure attention (Venkatraman et al., 2015). With this in mind, 

showing participants content that holds a high emotional valence will also likely increase 

attention or gaze on particular elements of an image.  

Other metrics of physiology are useful in understanding how we process media messages. 

Whereas our eye movements can often be controlled, a second biological response to stimuli that 

is less voluntary involves our endocrine signals, and how much our bodies produce sweat. 

Different environmental stimuli may cause low or high production of sweat in response to 

environmental changes. Just as a doctoral student presenting her dissertation after six years of 

culminating research may sweat more on the day of her doctoral defense than the days leading up 

to the event, this same student may sweat at a higher level during a study where she is persuaded 

to go through a haunted house compared to a normal day. Media events can cause similar levels 

of sweat changes in the body, often at lower levels than the previous two events. The next 

section will discuss skin conductance, a measure of sweat on the skin in response to external 

events. 

Skin Conductance  

Skin conductance, also referred to as electrodermal response or Galvanic Skin Response 

(GSR) (MIT Media Lab, 2019; Potter & Bolls, 2012; Prokasy & Raskin, 1973; Venkatraman et 

al., 2015), measures the “production of sweat in the eccrine sweat glands” (p. 4) and has been 

used in media-based research since the 1950s (Clariana, 1992; Golin & Lyerly, 1950; Wilson, 

1967). It seems as though the terms galvanic skin response, skin conductance, and electrodermal 
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activity have been used interchangeably and evolved over time, where early studies used the 

terms electrodermal activity (EDA) and galvanic skin response (GSR). More recently, the term 

skin conductance has been used. The specific acronym “GSR” has been used to refer to the 

signal change in relation to the activity of intensity of an emotion (Farnsworth, 2018). All of 

these terms refer to the measurement of differences in sweat on the skin’s surface, which has a 

linear correlation to arousal (Lang, 1995, as cited in Mirza-Babaei, Long, Foley, & McAllister, 

2011). Skin conductance is an ideal physiological metric as it is noninvasive and the participant 

remains comfortable after setup (Mirza-Babaei, Long, Foley, & McAllister, 2011), in contrast to 

some more invasive physiological recording techniques such as an electroencephalogram (EEG, 

which is another physiological technique require a wired setup and electrodes that may be in 

uncomfortable places). The above authors offer the following commentary on the 

unobtrusiveness of a GSR setup, “The low-intrusiveness of the electrode pellets when connected 

to the ring and little fingers allows the participant to quickly forget the presence of the sensors 

and does not severely impact the validity of the experiment” (Mirza-Babaei, Long, Foley, & 

McAllister, 2011, p. 9). 

In contemporary media research, GSR has been researched recently from the point of 

gameplay (Mirza-Babaei, Long, Foley, & McAllister, 2011) and advertising success. Older 

studies use GSR to gauge fear or arousal in stimuli (see Bryant & Zillmann, 1991, for an 

overview). Skin conductance can be used to “provide direct measures of arousal when watching 

an ad” (Venkatraman et al, 2015, n.p.). Typically, the change in signal is measured from a 

baseline stimulus before and after media exposure. Again, as skin conductance measures are 

minimally invasive, participants are more likely to behave as they would in any behavioral 
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experimental setting. Increases in skin conductance signals occur when arousing content is 

presented (Williams et al., 2005; Wilson, 1967), and has been used to identify content that 

evokes higher levels of arousal comparatively.  

Heart Rate and Respiration 
 

When returning to Potter and Bolls’ (2012) statement that the job of our bodies is to keep 

ourselves alive, the elements of heart rate and respiration are particularly vital. Yet small changes 

in these systems can also have other indications for human behavior outside of their primal 

function. Heart rate (also referred to as “pulse” in some literature, Venkatraman et al., 2015) 

measures “the electrical activity of the heart using external skin electrodes” (Venkatraman, et al., 

2015, n.p.). Respiration alludes to the “number of breaths taken with a fixed amount of time” and 

is typically measured as breaths within 60 seconds (Venkatraman et al., 2015) or a ratio of such 

given the stimulus duration. This metric is frequently referred to as breaths-per-minute (BPM) 

with an increase of BPM indicating a higher level of arousal (Venkatraman et al., 2015).    

Before discussing the practical uses of these measures,  it is helpful to quickly review the 

parasympathetic and sympathetic nervous systems to identify what changes in heart rate and 

respiration may mean in research (compared to biological scenarios). These two systems work in 

unison for what is known as the “fight or flight” response, where the parasympathetic nervous 

system is a “division of the visceral motor system in which effectors are cholinergic ganglion 

cells located near target organs,” while the sympathetic nervous system is a “division of the 

visceral motor system… comprising adrenergic ganglion cells located relatively far from the 

related end organs” (Purves et al., 2012, G-11; G-15). In media language, this translates to our 

subsystems outputting specific responses to stimuli from the perspective of survival. Depending 
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on the domain being measured (attention, arousal, or interest), heart rate may be influenced by 

the parasympathetic or sympathetic system to either slow down or increase in speed (Potter & 

Bolls, 2012). Whereas respiration slowing can mean less effort is being exerted, the opposite is 

true for heart rate in particular situations. Thus, both increases and decreases in heart rate can be 

meaningful to communication researchers.  

Traditionally, heart rate and respiration have been studied in conditions that expose the 

participants to arousing content, with early studies showing participants horror or sexual content 

while measuring heart rate (Cantor, Zillmann, & Bryant, 1975). A more recent communication 

study employing heart rate measured facial electromyography and heart rate by Bolls, Lang, and 

Potter (2001). Here, subjects listened to 10, 60-second radio ads that were positive or negative, 

and physiological measures (facial EMG, heart rate, and skin conductance) were used to help 

predict free recall of advertisements. The results from their study claimed that heart rate 

suggested attention is paid more to negative ads than positive ones (Bolls, Lang, & Potter, 2001). 

Heart rate is measured through metrics including heart rate variability (Potter & Bolls, 

2012) and beats per second. For these metrics, a baseline is established, and the variability of the 

heart rate over time is measured through ‘spikes’ in the signal. Like skin conductance, heart rate 

and respiration are useful metrics to determine arousal levels (and secondarily, attention). 

Neural Metrics: EMG, EEG, fMRI  
 

Other physiological metrics, such as facial electromyography (EMG), 

electroencephalogram (EEG), and functional magnetic resonance imaging (fMRI), have also 

been used to predict behavior. EMG was a frequent choice of early communication researchers 

in the field of psychophysiology in combination with heart rate and respiration (Potter & Bolls, 
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2012). A study reviewed in the subsequent section utilized EMG as a physiological measure of 

valence concerning radio listeners’ responses and attention and memory of messaging (Bolls, 

Lang, & Potter, 2001). In media studies, EMG has been utilized to examine the change in facial 

muscles as a response to specific types of stimuli, such as horror, fear, or sad stimuli (or 

oppositely, positive or happy stimuli, Potter & Bolls, 2012). Multiple media researchers have 

already established that EMG responses do change in relation to stimulus changes (Lang, Potter, 

& Bolls, 2009; Potter & Bolls, 2012). Although there are endless physical responses we could 

have to media stimuli, it is also crucial to only gather data as guided by previous literature and 

research questions to avoid spurious findings.  

 EEG and fMRI are measures of brain activity. While EEG measures “variations in 

electrical signals of cortical brain regions as a function of internal or external variables” 

(Venkatraman, et al., 2015, n.p.), Magnetic Resonance Imaging (MRI) is a tool of neuroscience 

that involves image generation based on the magnetic properties of the person that enters an 

extremely powerful magnetic field (Huettel, Song, & McCarthy, 2014). Functional MRI (fMRI) 

is a specific type of echo-planar imaging technique that is used to measure changes in brain 

activity over periods of time by taking a “snapshot” of the brain every few seconds. fMRI 

produces many images of the brain over a course of time, and a researcher can analyze the “3D 

pixels” (Saxe, 2017) to see which areas are active during what events by comparing the hue and 

saturation of the gradients in the images. As Dimoka (2011, 2012) noted, fMRI has become 

useful in social science research as it provides, “superior spatial resolution and it is a noninvasive 

approach that is able to precisely localize a subject’s activated brain areas” (2012, p.  812). Brain 

activation is measured through fMRI imaging by deoxygenated hemoglobin, and cognitive 
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neuroscience operates under the assumption that neural activity increases oxygenation, which 

changes the brain’s output signal in an MRI scanner (Dimoka, 2012). A researcher can design an 

experiment or ask a participant to complete a task with the intent of increasing (or decreasing) 

activation in a particular area of the brain, then analyze the imaging data to determine spatial and 

effort effects within participants or between participants.  

In basic terms, when the brain is anticipating a response, a rush of blood flows to a 

particular area to fulfill the need to respond to a stimulus. fMRI measures the BOLD signal, 

specifically through a change in the hemodynamic response, or a “change in the magnetic 

resonance signal on T2* images following local neuronal activity” (Huettel, Song, & McCarthy, 

2014, p. 223). This hemodynamic response is due to a decrease in deoxygenated hemoglobin 

present in a specific small space, known as a voxel (a “3D pixel”, Saxe, 2017), within the image. 

At a basic level, fMRI allows for the neuronal activity to be captured through the measurement 

of blood oxygen flow, specifically by capturing the BOLD signal and matching it with a 

timeframe. fMRI allows for this by creating “live” images of the brain over various points in 

time. 

In cognitive neuroscience, researchers have used functional MRI to capture live events in 

the scanner, as functional sequences allow for images to be acquired extremely quickly within 

milliseconds. From these images, researchers can pair event timings of stimulus presentation and 

participant actions (such as pressing a button) with the participant’s brain response at that exact 

moment. From this methodological tool, researchers have been able to study the brain’s response 

to emotional stimuli for decades (Ochsner, Bunge, Gross, & Gabrieli, 2002) and functional MRI 

has been used since the early 1990s in the cognitive realm to map out functions (such as visual 
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functions) to specific areas. Since its application to cognitive neuroscience in the 1990s, labs and 

research centers have flocked to using functional imaging as a methodological tool. Although 

MRI provides a glimpse into the brain’s activity, it should also be used with caution and 

transparency (see Logothetis, 2008; Poldrack, 2008; 2012).  

This dissertation task builds on multiple fMRI studies that viewed brain behavior in 

relation to online behavior (Genevsky & Knutson, 2018; Genevsky, Yoon, & Knutson, 2015; 

Sherman et al., 2016, 2018). There are numerous other studies that have employed fMRI 

paradigms to view patterns in the brain in relation to media stimuli, largely finding that it is 

possible to predict brain behavior based on the activity of the hemodynamic response function, 

which is measured during fMRI (Some notable studies in the communication domain are: 

Berkman & Falk, 2013; Fairchild, Aronowitz, Langleben, & Wang, 2018; Falk, Berkman, & 

Lieberman, 2012; Huskey, Mangus, Turner, & Weber, 2017; Weber, Mangus, & Huskey, 2015). 

Much of their work will be used to guide the analysis techniques of this dissertation and guide 

best practices in managing physiological data.  

Summary 

This chapter outlined various physiological metrics that have been traditionally studied in 

psychology, marketing, and communication disciplines. Additionally, the introduction of new 

data techniques, such as neuroimaging, was briefly discussed. Chapter five connects the 

physiological metrics above with specific research questions related to online donation behavior. 

Behavioral hypotheses and variables of interest are discussed.  
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CHAPTER 5: HYPOTHESES AND RESEARCH QUESTIONS 
 

Chapters two, three, and four established a premise for the use of psychophysiology in 

communication research, outlined a place for psychophysiology and emotion in theoretical 

frameworks, and created a context for a study that focuses on online media, psychophysiology, 

and behavior. This short chapter will outline the research questions and hypotheses of the main 

study. Based on the literature reviewed in chapters two through four, a series of hypotheses and 

research questions are applied here that investigate the relationships among emotional valence, 

features of online social media experiences, online donation behavior, and psychophysiological 

responses to the media experience.  

Main Variables of Interest  
 

This study involves behavioral and physiological variables and their relationships with 

the behavioral dependent variables of the decision to donate, and how much to donate. These 

variables are listed below. In the behavioral task, the variables of interest are: 

Dependent variables:  

1. Donation decision: Whether a participant donates to a charity on social media 

  or keeps scrolling (dichotomous)  

2. Donation amount: How much a participant donates to a charity on social 

  media if they decide to donate (continuous) 

3. Liking decision: Whether the person “likes” the post or keeps scrolling  

  through the feed (liking decision is also an independent variable) 

As outlined in Appendix B, during the task, the following physiological responses were planned 

to be measured: heart rate signal (beats per minute), respiration rate (breaths per minute), eye 
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gaze (gaze coordinates for points of interest for focal time), skin conductance levels (arousal), 

and facial muscle movement (valence). Due to the COVID-19 pandemic, this data collection was 

not possible and as such, the physiological metric examined for the dissertation was functional 

MRI (brain response). The primary interest of this dissertation is to examine what types of social 

media posts are most effective in eliciting donations. The first set of research questions and 

hypotheses address this core interest. Psychophysiological variables can also serve as 

independent variables, while neural or brain activation is typically viewed as a dependent 

variable (Berkman & Falk, 2013). 

Independent variables (central cues of media experience):  

1. Emotional valence: emotional valence of the image in a social media  

  post (positive, negative, or neutral) 

2. Popularity: The number of likes displayed on a social media post  

  (dichotomous and randomly generated into low/high levels) 

3. Sponsor status: Whether a social media post is labeled as “sponsored”  

  (i.e., advertisement) or is unlabeled 

Additional Variables of Interest 

Additional variables of interest include self-reported responses regarding individual 

personality and demographic attributes in relation to task behavior. These variables are: 

  1. Altruistic personality: Questions about previous donation behavior   

   and generosity towards others, including the Altruistic Values and  

    Behaviors scale (Smith, 2006)  
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2. Demographics including income level, race, ethnicity, gender   

 (modeled after both National Institutes of Health [National Institutes of 

  Health, 2020] and General Social Survey [NORC, 2020] measures) 

  3. Social media addiction: Bergen Facebook Addiction Scale (Andreassen,  

    Torsheim, Brunborg, & Pallesen, 2012) 

  4. Social media and general media use, including preferences about    

   sharing posts and liking others’ posts   

5. Efficacy and outcome expectancy (Bandura, 1977, 2006) 

  6. Variables that measure risk-taking behavior and other personal    

  preferences on personality (e.g., the emotional-regulation questionnaire  

   by Gross & John, 2003) 

  7. Open-ended questions about the decision-making process 

(qualitative decision-making variables) 

Behavioral Hypotheses 

The first hypothesis is a replication of prior work by Small and Verocchi (2009) that 

showed that people donated more to campaigns that were negatively valenced than positive or 

neutral. Small and Verrochi’s (2009) study specifically targeted what the “face of need” looks 

like, with their study manipulating images of a face to convey positive, negative, or neutral 

expressions. In their study, participants only viewed a few advertisements before making 

donation decisions. In this study, participants will view many different types of stimuli that 

include both faces and other types of messages in an effort to create a naturalistic social media 
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experience. However, the same effect of emotional valence (of the image) on donations found by 

Small and Verrochi (2009) is predicted.  

H1: Online social media posts seeking donations that feature negatively-valenced images 

  will yield a larger total amount of donations and a higher frequency of donations 

  compared to positive and neutral posts. 

Similarly, it is proposed that other features of the social media post will influence how people 

make decisions to donate to causes. The additional post variables of interest (popularity and 

sponsor status) guide the hypotheses below. The premise of these hypotheses posits that the 

features of the popularity and sponsor group will change whether people like or donate to the 

posts regardless of emotional valence.   

H2: Posts with a higher number of displayed likes, regardless of the emotional valence of 

  the featured image, will yield a higher average donation amount compared to 

  posts with a lower number of likes.4   

H2a: Regardless of the emotional valence of the featured image there will be a  

 difference in average donations based on the sponsor label of the post.   

H3: There will be a 3-way interaction among emotional valence, popularity, and  

  sponsor status for the average amount of donations.  

RQ1: Do demographic factors (income level, identified race or ethnicity, and gender) 

  correlate with online donation patterns?  

H4: People who have more altruistic personalities (as deemed by scores on altruistic 

personality scales) will donate more money to causes. 

 
4 Sponsor status was also tested in this hypothesis to view differences in sponsor status on the average donation 
amount. 
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Neural Hypotheses 

The above hypotheses outline predictions of how participants will act when viewing posts 

online. Often, people self-report cognitive processing, but can be generally unaware of their 

cognitive processing and rely on their own judgments or a priori theory (Nisbett & Wilson, 

1977). Pairing brain activity with the observed behavior can assist in understanding the 

underlying mechanisms of online donation decisions, as well as the urge to like a post or keep 

scrolling past it without action (liking decision). These research questions and hypotheses are 

based on the literature reviewed in chapters three and four and were used to conduct a 

triangulation-based analysis approach that has been suggested by Potter and Bolls (2012) and 

Berkman and Falk (2013), which was reviewed in chapter three.   

RQ2: How do brain patterns change based on post valence, popularity, and sponsor 

status?5 

The following neural research questions were pre-registered at Aspredicted.org with the rest of 

the MRI data collection (The full pre-registration document is available in Appendix E).  

RQ3: What brain regions associated with the processing of social stimuli and reward 

 circuits (e.g., the vmPFC, striatum) are activated when participants make the 

decision to donate despite the emotional valence of the featured image? 

RQ4: Do both positive and negatively valenced social media images elicit brain 

 activations in regions commonly associated with the reward circuits (e.g., 

striatum, NAcc)? 

 
5 This research question was edited to remove physiological measures and was replaced with fMRI measures. Because of this, 
some research questions and hypotheses were removed. They are located in Appendix B. Research questions 3 - 5 were added 
after the proposal stage based on the preregistration approved by the dissertation committee.  
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RQ5: Are brain regions associated with guilt or negative emotions (e.g., amygdala) 

 activated when participants are making decisions for negatively valenced posts 

compared to positively valenced posts? If yes, how do they influence overall donation 

behavior? 

The next chapter will review the method for a behavioral pilot study that is based on a subset of 

the above questions and hypotheses.   
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CHAPTER 6: PILOT STUDY METHOD AND RESULTS 
 

A pilot study was conducted to examine how people process and respond to online posts 

varying in the emotional valence of the image, popularity of the post, and sponsor status of the 

post. The aim of the pilot study was to find online photos that elicited positive, negative, and 

neutral emotions, gauge the relevance of the posts to participants’ lives for the main study, and to 

test for a behavioral effect of emotional valence on the donations. This chapter outlines the 

method and results of this behavioral pilot study and then discusses changes for the main study. 

It is common to conduct a behavioral study before psychophysiological data collection to 

confirm a behavioral effect rather than spurious physiological responses unrelated to the 

experimental manipulation (Dimoka, 2012). In other words, a behavioral study is conducted 

before a physiological study to ensure the researcher can infer a physiological process can be 

attached to the observed phenomena, rather than other unrelated environmental events or life-

sustaining processes (Potter & Bolls, 2012).  

Design 
 

First, a pilot study (Temple University IRB identification number 21906) was conducted. 

This task design was modeled after tasks used in other studies demonstrating factors such as the 

number of likes and type of imagery used can lead to different prosocial behaviors (Genevsky, 

Knutson, & Yoon, 2018; Sherman et al., 2015; Small & Verrochi, 2009). The experiment 

employed a 3 x 2 x 2 design that exposed participants to images that had varying emotional 

valence (positive, negative, or neutral), popularity (low or high number of displayed likes), and 

sponsor status (labeled sponsored or unlabeled).  
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The pilot experiment utilized 36 posts. All post images and organization usernames were 

taken directly from Instagram during the month of September 2019.  

Participants 
 
 Under IRB approval (IRB identification number 21906), participants were recruited from 

the Fox School of Business’ SONA platform, an undergraduate-based platform Temple 

University uses in which students complete studies for required or extra credit during 

coursework. The study was listed on SONA using the following description:  

This study involves one 30 minute appointment where participants will scroll through 
Instagram posts and answer questions about them. This study takes place in the lab (1810 
Liacouras, Center for Applied Research in Decision Making [CARD]) and participants 
will be taking the survey along with other students. You can get credit for scrolling 
Instagram posts. We hope it is fun for you!  
(Taken directly from study instructions screen) 
 

Participants received .05 SONA credits, equivalent to half of a research credit, for their 

participation in the study.6 There were 155 participants who completed the study. The final 

analysis involved 153 participants, as two participants were dropped due to experimenter error 

(computer froze in the middle of the experiment). The mean age of the participants was 19.9 

years and there were 76 (50%) participants who identified as male, 77 (50%) participants who 

identified as female, and 0 participants who identified in a non-binary gender category. All 

participants were Temple University students. The participants reported a higher average level of 

income than the median income of $70,747 in Philadelphia (Deloitte & Datawheel, 2020) as seen 

in Table 1, with 59 (38%) participants reporting incomes up to $50,000 and 93 (61%) reporting 

incomes over $75,000. It is presumed that the participants interpreted this question as family 

 
6  Credits are issued as 1 credit per hour, and since the experiment was 30 minutes, students received .5 credit for their time.  
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income rather than personal income (based on debriefing conversations with participants). The 

identified ethnicity of the participants included a predominantly white (non-Hispanic) majority 

(64%), as seen in Table 2.  

Table 1.  

Pilot study participant income by frequency and percent (n=152, missing one participant who 

did not fill out the question) 

Income Bracket Frequency Percent Cumulative Percent 

under $15,000 14 8.9 9.2 

$15,001 - $25,000 10 6.4 15.8 

$25,001 - $35,000 9 5.7 21.7 

$35,001 - $50,000 15 9.6 31.6 

$50,001 - $75,000 11 7 38.8 

$75,001 - $100,000 29 18.5 57.9 

$100,001 - $150,000 21 13.4 71.7 

over $150,000 43 27.4 100 
 
Table 2.  

Pilot study race/ethnicity identification by frequency and percent (n=153)  

Choice Frequency Percent 
White (Non-Hispanic) 101 64.3 

Asian 38 24.2 

African American 4 2.5 

Hispanic/Latino 4 2.5 

More than one race 4 2.5 

Middle Eastern/Arabic/Persian 2 1.3 
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Stimuli  

Sourcing Images from Instagram 

Images were found by Nicole Henninger by searching on Instagram for hashtags or 

usernames that included nonprofit terms (e.g., #charity #nonprofit). The initial search did not 

produce enough results. The researcher then searched on Google for lists of non-profit 

organizations with Instagram accounts, then searched for those organizations on Instagram to 

find more stimuli images. A total of approximately 40 images were sourced from Instagram.  

Next, a template was created by Nicole Henninger to mirror a current Instagram post, and 

images were superimposed onto the template. After a photoshop template was created, 

organization names, sponsor statuses, and popularity (e.g., “204 likes”) were edited on the 

template (that included the fonts and icons used by Instagram). Appendix C contains all of the 

final images used for the pilot study. At the end of editing, there were 36 posts: 12 posts for each 

emotional valence (four positive, negative, and neutral, respectively), 18 posts for the popularity 

variable (nine low and nine high), and 18 posts for each sponsor status (nine labeled as 

sponsored and 9 unlabeled), listed in Table 3. Sample stimuli used in the study are presented 

(organized by emotion) in Table 4. Although participants saw the posts in a randomized order, 

the features of the post (valence, popularity, and sponsor status) were arbitrarily assigned by the 

procedures below and remained consistent across participants. For example, all participants 

would see a particular image (X). X image would have been assigned a specific valence, number 

of likes, and sponsored or unsponsored label, and all participants would see the post with the 

same features (e.g., the same number of likes and sponsor label).  
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Emotional Valence of Images 

Images classified as containing a positive valence clearly showed positive emotions, like 

happiness, joy, and general positivity (e.g., smiling babies, animals looking happy, and positive 

quotes). Negatively-valenced images were found by looking for the opposite of positively-

valenced images, and often included negative emotional responses such as crying, fear, or 

personal injury (surgery or extreme health conditions). It was difficult to identify negative 

images from cause marketing efforts on Instagram (even though negative appeals tend to garner 

more donations – see Small & Verrochi, 2009). The challenge of finding negative images may be 

explained by recent ethical concerns that arise from using negative images and content from 

marginalized communities to promote sympathy (Kogen, 2015). Additionally, since images were 

sourced from Instagram, extremely negative photos may be censored by Instagram per their 

policies on censorship of sensitive material. The effort to find truly neutral images was the most 

difficult, as most social media posts mirror positive or negative scenarios. Neutral photos 

contained scenes that depicted neutral or indifferent scenes. These photos featured subjects such 

as food, home settings without people (such as a living room in a GoodWill advertisement), or 

people that were not looking directly at the camera (such as a man walking away from a 

construction site).  

It was also necessary to counterbalance between faces, people, and object-based images. 

fMRI studies often counterbalance the use of faces and non-faces to avoid brain activation in 

areas that specifically are active when viewing faces versus non-faces (Wojciulik, Kanwisher, & 

Driver, 1998). Since the main study compared physiological responses, it was vital to attempt to 

counterbalance emotion using both faces and other types of stimuli (people, animals, and 
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places/objects). One of the dominant goals of the pilot study was to test the emotional valence of 

the images, and these criteria were deemed as an acceptable starting point for the stimuli group.  

Popularity and Sponsor Status 

The decision of which photos to label with a low or high number of displayed likes and 

as sponsored or unsponsored was arbitrary, meaning the researcher edited the photos in order of 

when the photos were found. Then, a random number generator was used to make a list of 18 

“low likes” numbers (between 1 - 100) and two groups of “high likes” numbers (group one 

range: 200 - 2,000; group two range: 2,000 - 13,000). Two high groups of likes were generated 

to ensure the popularity variable clearly had a high and low group rather than a continuum of low 

and high numbers. For example, some participants may feel that 200 likes are a high number of 

likes, while others may feel that 200 is a low amount. In order to counterbalance individual 

differences concerning the opinion of high versus low likes, two groups of high likes were used, 

with numbers randomly generated in the hundreds and thousands. For the popularity variable, it 

was the intent for the post to carry a distinguishable low or high level of likes that users would 

notice.  

The next edit was of the sponsor status on the image. The order of images where sponsor 

status was designated using the same process as the popularity variable. At the time of the 

proposal defense (and also accurate at the time of the dissertation defense in 2021), Instagram 

utilized the word “sponsored” to designate an advertisement versus an organic post in a user’s 

feed. Organic posts are posts that are not promoted or paid, and that appear on a user’s feed 

because the user follows the post creator. These posts organically – or naturally, are shown to a 

user as part of the Instagram algorithm. Content creators can also pay to have their posts appear 
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in a user’s feed. The word “sponsored” appears under the Instagram handle to designate to the 

user that it is a paid post from an advertiser (refer back to Figure 2). Often, sponsored posts 

include a call-to-action bar at the bottom of the image where a user can click to view products or 

donation pages. The action bar was intentionally not included in this design because users expect 

to be taken to an additional page upon clicking the bar, and that is beyond the scope of this 

manipulation (taking a user to an additional page would change how the decision is presented). 

For the sponsor status variable, sponsored posts had the word “sponsored” under the Instagram 

handle, while unsponsored posts had white space in this area (as is reflected in the current 

Instagram experience).  

 Next, the organization name (username, known as a “handle” on Instagram) was edited. 

Some photos were taken directly from Instagram organization accounts and kept the organization 

name associated with the original post image. Other photos were matched with another 

organization name to avoid the duplication of organization names (In a few instances, multiple 

images were sourced from the same Instagram organization user account. This was because it 

was difficult to find many photos that held strong emotional valences). Organizations were 

varied concerning the type of causes (some examples of cause types were animal rights, human 

rights, environmental initiatives, poverty, medical fundraising, and education) and location (the 

researcher wanted to limit the potential bias of local versus non-local causes, so both local and 

non-local causes were used in the different image conditions). A list of the 36 organizations 

included in the posts is included in Table 3. The last element to edit on each post was the 

caption, where the caption on each image was edited to say, “Your donation goes towards [cause 

or organization name]. Thanks for donating!” In an effort to create a realistic Instagram post, the 
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font that Instagram uses at the time of this writing (Helvetica Neue on IOS devices) was used for 

all text editing.  
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Table 3.  

Pilot study stimuli information: Organization names, handles, and location 
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Table 4.   

Example pilot stimuli listed by emotional valence 

        Valence   

Negative  Neutral  Positive 
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Task Design 

  Participants completed two tasks for the pilot study. A task schematic is seen in Figure 6.  

During the first task, participants were shown a single post, then asked whether they would like 

the post or keep scrolling. Then, participants clicked an arrow at the bottom of the screen to 

advance to a screen that asked them if they would like to donate to the organization they just 

saw, and if so, how much. The edited images were presented in a randomized order, but the order 

of the above questions (liking decision and donation decision) stayed consistent.  

For the second task, participants were shown the same 36 images in a different 

randomized order and asked to rate each post based on relevancy (“not relevant to me” to 

“relevant to me” [10 point unmarked scale]) and emotional valence (“sad to happy” to “negative 

to positive” [10 point unmarked scale]), and surprise (“unsurprising to me” to “surprising to me” 

[10 point unmarked scale]) visualized in Figure 7. All questions had ten intervals that were 

unnumbered to avoid response bias.  
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Figure 6.  

Pilot study liking and donation task schematic  

(screen one: participant clicks arrow at the bottom of the screen to advance) 
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Figure 6. 

(continued - screen two) 
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Figure 7.  

Pilot study valence and relevance rating task schematic 
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Additional Measures  
 
 Participants also answered demographic questions and open-ended questions about the 

task through a questionnaire presented after the task. The demographic questions asked were 

gender, ethnicity, age, education level, and income level. Two open-ended questions were asked 

for feedback from the participants about the study, to both improve the task design and increase 

the reward participants may have felt from being directly involved in improving the research 

design. The first question asked participants about the decisions they made. This was in an effort 

to understand the decision-making process of the participants during the tasks. The second open-

ended question asked if the participants had additional feedback for the researchers about the 

study. These questions were phrased as: 

Decision-making open-ended question:  

Please write a few sentences to describe why you made the choices that you did. (Why 
did you donate? Why didn't you donate? Why did you choose certain causes over others? 
etc.) (Directly quoted from study materials) 

 

Participant feedback open-ended question:  

That's all, folks! Thank you for completing our survey. Your survey responses are 
extremely helpful to us. Is there anything else you want to tell us about your experience? 
This is a pilot study, so anything you can think of to make our main study better is 
beneficial, and we will incorporate your feedback. If not, simply click through to the last 
screen to finish the survey. (Directly quoted from study materials) 

 
Experimental Procedures 

Participants came into a lab setting for a 30-minute session that involved granting 

informed consent, completing two tasks (~25-minutes total), and a 1-2-minute debriefing 

session. The experimental appointment involved participants (up to 6 during each session) sitting 

in a room and scrolling through the posts on laptop computers using Qualtrics software. 
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Participants were placed in a room with others who signed up for the same appointment time, 

and there were between 0 - 5 other people sitting in the room also completing the task 

(depending on how many students signed up for the appointment time). The research team 

consisted of Nicole Henninger and three undergraduate research assistants from the Center for 

Applied Research in Decision Making: Aasawari Gharat, Khori Hooks, and Joan Nicholson. A 

full list of all people who contributed to the dissertation is represented in Appendix A. The 

research assistants were all either paid for their time through work study, receiving research 

credit hours, or volunteering for future involvement at the center. All researchers ran participant 

appointments. Nicole Henninger trained the undergraduate research team in the appointment 

protocol, which is included in Appendix D.  

Once participants provided informed consent in the research lab lobby or undergraduate 

research office (where they checked in for their appointment), they were taken into the testing 

room and sat in front of a laptop computer. The researcher started the task for the participant by 

entering a participant identification number at the beginning of the first task (a number assigned 

to the participant in order of arrival). Then, the participants were presented with the first set of 

instructions (see Figure 8). These instructions asked participants to imagine they set aside $100 

to donate to causes and to make hypothetical decisions on which charity posts they would donate 

to. Participants were also instructed to treat each post independently as if they were starting with 

a potential $100 on each post. The task was set so that the participants had to wait on the initial 

instructions screen for 60 seconds before advancing, in an effort to increase attention to the task 

directions.  
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Figure 8.  

Pilot study instructions  
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For the first task, participants were then presented with all of the posts in a randomized 

order (designated by randomizing the survey flow in Qualtrics). First, participants were able to 

“like” a post or keep scrolling. Then, participants were shown the same post and asked if they 

would like to donate to the organization. After being exposed to all of the posts, participants 

completed the second task, where they saw all of the posts again (in a different randomized 

order) and were asked to rate the posts on 10-point semantic differential scales for valence and 

relevance. The last set of questions consisted of demographic questions and open-ended 

questions about the tasks. These questions were presented at the end of the same Qualtrics survey 

that displayed the tasks to the participants. When participants completed all of the Qualtrics tasks 

and questions, a final screen appeared that informed them that the experiment was finished. This 

screen read, “We thank you for your time spent taking this survey. Your response has been 

recorded.”7 Participants were then debriefed in another testing room and asked if they had any 

questions about the experiment. The entire session took approximately 30 minutes.  

Data Management and Analyses 
 

Participants were assigned a unique identifier when completing the survey to anonymize 

their responses at the start of data collection. The only personal information received from 

participants was their signature on the consent form (not paired with their identifier) and the 

information they provided to the Fox School of Business SONA system, which is an online 

system students fill out to complete research studies (this information is not linked to their 

identifier for the study). The researchers used an online spreadsheet to track which students came 

into the research center to complete the experiment. After data collection was completed, all 

 
7 This is the exact default wording of the Qualtrics survey completion page.  
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identifying participant information (names and contact information) used to give participants 

credit was deleted from the data sheet by Nicole Henninger. At the time of this writing, the paper 

consent forms from the pilot study were locked in the Center for Applied Research in Decision 

Making offices in a locked cabinet where only the principal investigator (Vinod Venkatraman) 

and affiliated researchers (Nicole Henninger and Elizabeth Beard) have access. Consent forms 

will be kept for validation purposes ordered by Temple University’s IRB protocol.  

 Data were exported from Qualtrics, cleaned in Excel, and analyzed in both SPSS and R. 

Data cleaning involved accounting for missing data (e.g., where participants didn’t finish the task 

due to technical difficulty), and consolidating the rows from Qualtrics for SPSS to easily import 

the data into SPSS. Blank cells were replaced with zeros in Excel for the donation amount 

variable, as Qualtrics output the amount of $0 as a blank cell. Blank cells indicated that 

participants did not choose to donate or like the post. These cells were not treated as missing 

data, as participants were making an active choice not to like or donate to a post. Blank cells in 

the demographic section indicated that the participant chose not to answer the questions. These 

cells were treated as missing data. There were two participants whose computers froze in the 

middle of the experiment. Rather than inconvenience the participants by having them start the 

two tasks from the beginning, the participants were given credit and told they would receive 

credit but they didn’t need to finish the experiment and could leave. This was marked in the 

study day log sheet by their participant number, and their data are not used here (their rows in the 

final excel file were deleted before importing into SPSS), bringing the final number of 

participants to 153 rather than 155. The only analyses that involve fewer than 153 participants 

include missing cases where participants chose not to answer a specific question (the only 



90 
 

 

variable this occurred for was the income variable, where one participant chose not to list 

income).   

Results  

Image Pretest of Emotion and Relevancy  
 
 To assess image valence and relevancy, participants rated the posts on 10-point scales 

ranging from negative to positive, sad to happy, unsurprising to surprising, and not relevant to 

me to relevant to me. These were analyzed by an average score (out of 10) across all participants 

on each scale. Posts that did not meet a cutoff point for the sad - happy and negative - positive 

scales were discarded for the main study. The relevance and surprise scales were used as 

qualitative indicators of how people felt toward the images but were not used as cutoff criteria. 

On the sad to happy scale (1 - 10), posts scored between 7.5 - 10 were categorized as positive 

images, 1 - 4.5 for negative images, and 4.6 - 7.4 for neutral images. For the negative - positive 

scale, images were recategorized using the same cutoff criteria listed above for the sad to happy 

scale (negative: 1 - 4.5, neutral: 4.6 - 7.4, positive: 7.5 - 10). Images that did not meet the criteria 

were reclassified for the appropriate category. Five posts were recategorized for the main study 

to fit their average emotional valence (highlighted in yellow in Table 6). Individual means for 

each scale and standard deviations are listed in Table 6 as well. According to the above cutoffs, 

five negative images were reclassified as neutral, and one positive image was reclassified as 

neutral. The final count of pretested images after thresholding for the above cutoffs left 16 

neutral images, 11 positive images, and 8 negative images. The main study design requires more 
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than 36 images, so a second image pilot was conducted, which included the 36 images tested 

here.8  

 A secondary objective of the pilot study was to view the effect of emotional valence on 

the donation amount. This was analyzed by looking at the difference in the average amount of 

donations by the emotional valence of the posts. First, an average of donations by emotional 

valence category (negative [M=20.53, SD=22.69], positive [M=13.65 SD=16.58], and neutral 

[M=14.55, SD=16.92]) was calculated across participants (Table 5). A repeated-measures 

analysis of variance (ANOVA) was then conducted to compare the 3 (valence: positive, 

negative, neutral) x 2 (popularity: low or high) x 2 (sponsor status: labeled or unlabeled) 

conditions. Additionally, comparisons were made between popularity and sponsor status 

conditions through 2 x 2 ANOVAs to compare the differences in popularity and sponsor status 

regardless of emotional valence. Qualitative data was analyzed by looking for themes within the 

open-text responses (using frameworks suggested by Hesse-Biber, 2010).  

Table 5.  

List of average donation amounts (in U.S. dollars) by emotional valence category in pilot study 

(n=153) 

  

 
8 The second image pilot test is detailed below.  



92 
 

 

Table 6. 

Average rating (emotional valence, relevance, surprise) of each individual post (Images 

highlighted in yellow did not meet cutoff criteria for valence rating and were recategorized for 

the main study). The table is ordered from lowest to highest sad-happy and negative to positive 

ratings. 
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Main Effect of Donation Amount 
 
 Aside from establishing the emotional valence of the images, testing whether people were 

more likely to donate different amounts of money to causes based on emotional valence and 

features of posts (popularity and sponsor status) were aims of the pilot study. As supported by 

previous literature (Small & Verrochi, 2009), participants on average were more likely to donate 

to causes portraying negative images versus positive or neutral images (Figure 9). 

Figure 9. 

Pilot study: Average donations based on emotional valence of the posts  

 

 

***denotes significance at the p < .001 level 
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Participants donated to positive and neutral posts similarly with average means in the $13 - 15 

range. This was surprising as participants were able to donate up to $100 for each post, and 

suggests that in this sample, participants were more likely to make smaller donations (under 

$25), even for posts that elicited the emotional response to donate. A three-way repeated-

measures ANOVA was conducted to test whether there was a difference between the condition 

groups (for emotional valence, popularity, and sponsor status). Mauchly’s test of sphericity was 

violated 𝝌(2)=23.75, p=>.05, therefore degrees of freedom were corrected using Greenhouse-

Geisser estimates of sphericity, as suggested by Field (2013). Under these assumptions, the 

interaction between emotion and popularity (F(2, 151)=1.22,  p=.29), and emotion and sponsor 

status (F(2, 151)=1.57,  p=.21) were not significant.  

The results showed a significant effect of the independent variables: emotion (F(2, 

151)=32.07,  p<.001), popularity (F(2, 151)=29.25,  p<.001), and sponsor status (F(2, 

151)=38.90,  p<.001). A three-way interaction was also found (F(2, 151)=3.44,  p<.04).  

There was a two-way interaction between sponsorship and popularity on average donations as 

seen in Figure 10 (F(2,152)=15.18, p <.001). Participants donated more money to posts with a 

higher amount of likes overall and less to posts that were sponsored. This suggests that the visual 

elements of Instagram posts are necessary indicators of how users may behave when exposed to 

content.  
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Figure 10. 

Pilot study: Average donation amount by post type and number of likes  

 

***denotes significance at the p < .001 level 

 

Influence of Liking Decision, Popularity, and Sponsor Status 

In addition to analyzing the valence of the image compared to donations, other decisions 

and features of the posts were of interest. Before being able to donate to posts, participants were 

given the choice to like the posts or keep scrolling past them. It is interesting then, to view 

whether participants liked the posts that received the most donations. Table 7 outlines the 

average donations paired with the average liking of the posts (like score) across participants. 

When visually comparing each post’s like score to the average amount of donations, the images 

garnering more donations seem to be consistently higher in like scores (compared to those at the 

bottom tier of like scores). However, when comparing the correlations between like scores and 

the average amount of donations (range: 09 - .46), although all (except two) of the correlations 
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are significant at the .001 level, there is no distinguishable statistical pattern between average 

donations and like scores. As 34 out of the 36 posts’ like scores correlated with the average 

donation; this suggests there is a relationship between participants’ liking posts and choosing to 

donate to a cause. Combining these actions is reasonable –  if a person wants to help a cause 

(donate), they would also likely “like” the cause on social media to both help spread the word 

about the cause as an act of support. 
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Table 7.   

Average amount of donations compared to average liking of the post 
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A separate repeated-measures ANOVA was run to include covariates of gender, race, and 

income. Including these covariates was done to begin to parse out some of the individual 

differences in why people donated to specific posts. There was an interaction between emotion, 

popularity, and income (F(2, 148)=7.04, p=.001). A two-way interaction was found between 

income, popularity, and sponsor status (F(2, 148)=7.04, p=.001). Additionally, there were main 

effects of emotion, popularity, sponsor status, and gender (F(2, 148)=4.53, p=.012), and race 

(F(2, 148)=2.00, p=.006), respectively. This suggests there may be individual differences that 

help to explain why people like certain posts and choose to donate to them. 

To sum the analysis results of the pilot study, images were successfully pretested for 

positive, negative, and neutral emotional valence. As hypothesized, there was an influence of 

emotional valence and the features of the posts (popularity and sponsor status) on donation 

behavior. Additionally, there were other demographic differences, including gender, race, and 

income, concerning donation decisions.  

Open-Ended Comments on Decision-Making  

Since this was a pilot study, there was also interest in asking participants why they made 

the decisions they did, as well as their opinions on the design of the experiment. There were 

many valuable comments in response to the open-ended questions. Multiple participants 

commented on how they did not donate to causes because they would not donate in their own 

lives because they had a limited budget. This is not surprising as 15% of the sample included 

those claiming an income of under $30,000 a year.  One student stated, “I do not have much 

money to donate therefore, i [sic] only donated to places where I know the small amount of 

money I gave can be used very efficiently,” while another wrote, “I didn't donate to any because 
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at my current financial state I don't have extra money to hand out. I chose to like things that 

provoked emotion/were not boring or outdated pics”. This suggests that income variables must 

be taken into account for the main study, and if possible, a wider range of participants 

concerning age and income should be recruited.    

A secondary theme of relevancy was also revealed in the open-ended responses. 

Participants also mentioned that they would donate to causes that bring personal experience to 

them or have relevance in their lives. One participant particularly mentioned donating because,  

I donated to a [sic] some of the cancer charities because I have had family members who 
have had cancer and also I feel that pediatric cancer is horrible and one of the worst 
things in society. In addition, St. Jude is an organization that my parents donate to so I 
have grown up with a very fond view of them… (Direct participant quote) 
 
 

Relevancy was a factor in how participants believed they made their decisions, another 

participant wrote “I donated because those are topics that I am [sic] care about”. Other 

participants mentioned the emotion of the posts directly, like this participant, “I donated when 

the post made me feel a personal connection to another human being. Mainly by showing 

pictures of the people that were experience [sic] extreme emotion.”  

Some participants specifically used emotional words to describe their decision-making process, 

such as this participant:  

I donated based on how the posts made me feel. Posts that I felt passionate about were 
posts that I tended to donate to. Some posts invoked sadness which made me want to 
donate to them as well. If I felt like I related to the post in any way, I would donate to it. 
(Direct participant quote) 
 

...as well as this participant: “For instance with the pets, I always donated more because dogs in 

general speak to me and when they show the sad pictures, I can't control myself.”  
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A design confound was identified through multiple participants mentioning the caption as an 

influence in their decision to donate. This was seen through comments mirroring the sentiments 

below.  

Participant A: 
I would choose to donate if it was a cause that I was aware of or if the picture or caption 
made me want to donate. (Direct participant quote) 
 
Participant B: 
Some of them didn't catch my eye. I could scroll past them and not understand what they 
were supporting without reading the caption, which is often the case. Some of them were 
also vague, like the piggy one and the one about the man getting a fresh start 
(additionally the content of that post was cut off so I was even less inclined to look at it 
further.) (Direct participant quote) 
 
Participant C: 
The choices that made me want to donate had more emotional pictures, and their caption 
described what you were donating to. For one, it said "Donating to our mission!" but as 
someone just scrolling on instagram [sic], I don't know what their mission is, so I have no 
will to donate. But on the other hand, the one that had a dog laying in an office with the 
caption "Pay for this dog's surgery!" gave me both the visual and emotional connection to 
the cause. I also chose causes that helped more around my community, I was more likely 
to donate to Philadelphia than Jersey, just because it's my immediate community. (Direct 
participant quote) 

 
Overall, participants seemed to make deliberate decisions on why to donate to causes, 

and emotion, relevancy, and financial boundaries were all major features in their personal 

decisions. It also seems as though personal relevancy and the caption text influenced decisions to 

act on a social media post, as reflected in the responses. In sum, this chapter outlined the pilot 

study’s design and results, finding that participants donated the most money to negative posts 

compared to neutral and positive posts. Chapter seven outlines modifications to the main study 

design based on the pilot study, and describes the main study design, procedures, and planned 

analyses.  
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CHAPTER 7: MAIN STUDY METHOD 
 

Chapter six outlined a pilot study pretesting a group of 36 images for emotional valence 

while providing behavioral results showing people donated more money to charities that 

portrayed negative emotional valence in display images compared to images that were positively 

or neutrally valenced. Chapter six also pretested the images to ensure they were appropriately 

categorized into emotional valence groups. At the end of chapter six, modifications for the main 

study were discussed to improve the experimental design while maintaining the goal of creating 

a task design that portrayed a naturalistic social media experience.  

This chapter outlines two main studies that were conducted: an fMRI study and an online 

behavioral study. The online behavioral study was introduced to enhance the sample power, as 

the fMRI study only included 30 participants (which is typical for fMRI studies, but not ideal to 

observe behavioral effects). The original dissertation plan included a biometric-based 

experimental design measuring heart rate, skin conductance, eye-tracking, and respiration rate as 

variables. Due to the global COVID-19 pandemic of 2019, this design was unable to be safely 

implemented. The resulting dissertation employs the fMRI design outlined here, as collecting 

fMRI data was safer.9 Both studies employ the same experimental paradigm as well as 

questionnaire measures. This chapter discusses modifications to the main study task based on the 

pilot study. Then, the main study method, data collection, and analyses processes are discussed.  

 
 

 
9 MRI data was safer to collect for the following reasons: 1) Temple University’s Brain Research Imaging Center (TUBRIC) had 
more availability of PPE than the biometric lab; 2) TUBRIC was cleared to operate according to CDC and university guidelines 
at the discretion of the Office of the Provost at Temple University; and 3) Collecting fMRI data can be less invasive than 
biometric data, as the biometric setup involves intimate person to person interactions (five to fifteen minutes), where MRI data 
collection only involves placing the person in a scanner for a short period of time (under five minutes). This plan, approved by 
the committee in August of 2019, is detailed in Appendix A at the end of this document. The main research questions remain the 
same. 
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Study Task Modifications 
 
 Although the pilot behavioral study revealed a main effect of emotional valence on 

donation amount, multiple changes were made to the main study based on the pilot study results, 

feedback from committee members, and feedback from external colleagues. These changes are 

outlined below.  

Image Modifications and Stimuli Details 

 Based on the pilot study results, a few facets of the images were confounded. First, as 

identified above, the five images that did not meet each valence’s criteria cutoff were 

recategorized to the appropriate category. Second, after multiple public presentations of this data, 

it was suggested (by the Center for Applied Research in Decision Making lab members 

Vaidyanathan Viswanathan Saunak, Elizabeth Beard, and Dr. Crystal Reeck) that it would be 

meaningful to distinguish a clear difference for participants between high and low popularities. 

For the main study, the low popularity category included numbers of likes that were randomly 

generated from the range of 1 - 200, and the high popularity category was randomly generated 

from 1,000 and 150,000. A random generator function in Python was used to assign both the like 

numbers for the popularity variable and sponsor status to the images. This is a change from the 

pilot study as these choices in that study were arbitrary and not random.    

Multiple participants in the pilot study mentioned the image caption in their open-ended 

responses. This was a potential confound of the pilot design, as the content of the captions was 

not consistent. Some captions listed a general cause (e.g., disaster relief), while others listed a 

specific intervention (e.g., “this dog’s surgery”). Thus, captions for the main study were made to 
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be consistent in that they read, “Your donation goes to [organization name]. Thanks for 

donating!” 

The pilot study used 36 images, whereas the main studies included 72 images or “trials.” 

This ensured that participants saw 24 posts from each emotional valence category (positive, 

negative, neutral).10 Both of the main studies use the same exact stimuli (and images). 

Pretesting New Images 

A new pretest of 150 images was conducted (N=83) to ensure valid emotional valence 

categorization of all new stimuli used in the main studies. The same 10-point scales (negative to 

positive, sad to happy, not relevant to me to relevant to me, and unsurprising to surprising) were 

used. To avoid researcher bias during the sourcing of images, Nicole Henninger and the team of 

research assistants listed in the pilot study section, with the addition of research assistant Logan 

Bennett, contributed to the process of finding images for the main studies. In the new image 

pretest, participants were only exposed to the images rather than the images embedded in the 

Instagram post template. Images not meeting cutoff criteria were eliminated, and those scoring 

closest to the most extreme valence score for the positive and negative categories within the 

valence criteria were used. For example, the images that scored most extreme on the valence 

scale (negative to positive, 1-10) and were closest to 10 (positive) were used for the positive 

category, and those scoring closest to 1 were used for the negative category.  

After discussions with the committee, it was determined necessary to avoid potential bias 

against well-known organizations, such as the American Red Cross, an organization that is well 

 
10 Originally during the proposal stage, the main study task was also planned to weave in “foil” images, or charities that 
participants would not be able to donate to, in order to mimic the real Instagram experience. This change was implemented to 
assist in creating a “real” Instagram experience and to prevent participant fatigue in donating. However, after considering this 
task change in relation to an fMRI paradigm, the study design was kept as in the pilot to minimize the number of experimental 
conditions, as adding foils would introduce too many trials (and thus more time in the scanner) for an fMRI paradigm.  
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known for most in the United States. This change was implemented to avoid participants 

donating to a post’s charity simply because they had a positive attitude toward the organization. 

To help control for the familiarity of the organizations, the image pretest included 93 charities 

that participants rated their familiarity with. The charities were chosen from those on the original 

images, and online searches on Instagram for #charity and #nonprofit. Familiarity with the 

organization was tested in the new set of images using a scale like the others that read, “this 

organization is not familiar to me / familiar to me (10 point unmarked scale)”. Images that met 

the criteria for emotional valence that held the lowest familiarity scores were used for the main 

study. Images were paired with original organization names when possible, but as many of the 

stimuli were sourced from the same organizations, some images had to be randomly paired with 

other organization names to avoid duplicate organization names. After reviewing the randomized 

stimuli, it was noted by the committee that some images were oddly paired with organization 

names (for example, an organization with an animal in the name randomly paired with an image 

of a person). Seven undergraduate research assistants unaffiliated with the project rated the 

images and organization name pairs for believability. Images rated unbelievable by more than 

four research assistants were arbitrarily paired with another organization name at the discretion 

of Nicole Henninger. A list of all of the final stimuli used for the main study is located in 

Appendix F. 

Hypothetical versus Endowment Decision  

During the pilot study, participants made hypothetical decisions about how they would 

act when scrolling their social media feeds. Due to a source of unexpected funding (Young 

Scholars Award, Fox School of Business [$2,500]), an exciting facet of the main study involved 
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giving participants money that they could choose to donate or keep for themselves. In the main 

study, if participants chose to give money to the organization of a social media post they saw, the 

experimenter would make a donation on behalf of the participant by randomly choosing one of 

the participants’ trials and donating on their behalf. During the pilot study, participants were able 

to give a hypothetical dollar amount of up to $100 for each charity, though rarely did participants 

give more than $20 to a charity. Logistically, it is difficult to ask participants to scroll from 0 to 

100 in an fMRI task, because the participant is restrained in the scanner and using a button box 

to communicate. Additionally, fMRI tasks are timed, and only give participants a few seconds to 

answer any given question. Thus, if participants had to move a joystick from 0 - 100 (rather than 

1 - 5) they would tire quickly. For the main study, participants were given $8, as this allowed the 

design to utilize the button box (which has five keys, for $0 - $4) while including a donation 

component where participants could double their donation (from $4 to $8). 

One additional change is in the amount of money participants could donate in the studies. 

While in the pilot, participants could hypothetically donate $100 on each trial, during the fMRI 

study, participants had the option to donate between $0 - $4. This is because the button box for 

the MRI machine has five buttons, and one button needed to be used for the $0 amount. In the 

online study, participants had $0 - $5 to donate on each trial, because donating $0 - $5 seemed 

more natural to participants as it is a typical amount suggested by online media campaigns.    

fMRI Task Instructions 

Before going into the scanner, participants were instructed they had $8 for each post they 

saw and needed to spend $4 in the scanner by donating to charities of their choice. After the 

scan, they had the choice of doubling their endowment or keeping the remaining $4 for 
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themselves. Participants indicated their choice through a Qualtrics survey to avoid researcher 

bias. Figure 11 shows the exact task instructions that described the endowment. Through this 

endowment model, the task is both incentive-compatible and provides a gauge of how 

participants would spend money in different scenarios.  
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Figure 11.  

fMRI task instructions 

*Each image represents a new screen on the projector 
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Online Behavioral Study Instructions 

Due to COVID-19, the data for the behavioral study were collected in an online format 

rather than in the lab. As no physiological data were being collected, this task was untimed and 

images were displayed in Qualtrics as this is what the researcher had access to (the fMRI 

software, PsychoPy, was not able to be distributed online remotely). However, there was a 

concern for participants' understanding of instructions in an online remote setting compared to in 

the lab. During the fMRI study, the researcher was available to answer questions about the task 

as well as go through practice trials with the participants. As this was not possible for the online 

participants, the instructions were modified to be clear to participants while maintaining the same 

experimental design as in the fMRI study. The instructions for the online study are below. The 

instructions were broken across three screens, indicated by the border around the images. 

After the instructions, participants saw the same images in a task that was set up similarly to the 

fMRI task (detailed below). 
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Figure 12.  

Online behavioral study task instructions  
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Adapting the Task Design for fMRI  

 The aim of the fMRI study was to pair a modified version of the behavioral design with 

fMRI to see what elements of the posts were both cognitively stimulating. The design mirrored 

other fMRI-based studies’ task timing and presentation of stimuli (Genevsky & Knutson, 2015; 

Genevsky, Yoon, & Knutson, 2017; Sherman et al., 2015). Since the task was adapted for fMRI, 

a few logistical changes were made.  

First, the fMRI task could not be presented on Qualtrics, as the timing and trigger 

(syncing to the physiological equipment) cannot be done using Qualtrics. A Python-based task 

run through PsychoPy (PsychoPy, 2021) was scripted with the help of graduate student Elizabeth 

Beard and research assistant Logan Bennett at the Center for Applied Research in Decision 

Making. During the pilot study, participants were given unlimited time to make their decisions. 

Timing components were added in the main study as it is necessary to have accurate timing of 

events to sync behavioral responses to physiological responses (Potter & Bolls, 2012, Dimoka, 

2012), and to accurately capture the hemodynamic response (or brain activation) for each event 

in the scanner.  

In fMRI studies, it is necessary to capture the brain’s response to the event in 

milliseconds (including timing slightly before and after the stimulus) to properly model the 

brain’s response over time. Since the task automatically advanced due to the timing structure, to 

avoid participant fatigue the task was broken up into three rounds lasting approximately seven 

minutes each. After each round, the scanner operator (Nicole) checked in with participants to 

give them a small break and make sure they were comfortable in the scanner. This is for 

participant convenience and comfort and is typical for fMRI studies where participants are doing 
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tasks that last longer than five minutes. The trials for the task were randomized across and within 

the blocks within the Python script for each participant. The script for the task is available on 

GitHub here: https://github.com/TUCARD/instagrant  

The online behavioral study was designed using Qualtrics for two reasons: First, because 

it was purely behavioral and did not require biometric data acquisition, it was not necessary to 

obtain timing data, and thus, could easily be implemented using Qualtrics. To convert the 

PsychoPy script to a usable online format (e.g., jsPsych) was additionally challenging, and 

overall not vital to the design of the experiment, and because of the ease of programming and 

functionality, Qualtrics was used. Therefore, the only change between the fMRI and online 

studies (other than the instructions above), was that the online behavioral study did not employ a 

timed task, and participants could spend as much time on a post as they preferred. With this in 

mind, the untimed design in the online behavioral study also provided the ability to see how long 

participants spent on posts by valence category, which could be useful for future analyses. 

fMRI Study Procedures 
 

The fMRI study took place at Temple University’s Brain Research Imaging Center 

(TUBRIC) from October to December 2020. Before their appointment, a study day packet was 

sent to all participants (Appendix G). Due to COVID-19 provisions within the university, all 

participants underwent a COVID-19 screening procedure that involved a questionnaire (provided 

by TUBRIC), temperature check, and mask wearing upon arrival to TUBRIC. After participants 

completed the COVID-19 safety requirements, the general MRI safety forms required by 

TUBRIC, and study consent forms, were completed. After the study paperwork, participants 

were led into a testing room, where they could change their clothes if needed and then safety 
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screened for metal using a metal wand and a ferrogaurd (Metrasens, 2021). Participants were 

then given instructions about the task, and oriented with the button response device, pictured 

below in Figure 13. Once participants were deemed to be MRI safe, a researcher took the 

participants into the scan room for setup.  

Figure 13. 

Celeritas 5-button right-handed response device  

 

Once participants were set up in the scanner, they first underwent structural scans that took about 

seven minutes (exact fMRI data acquisition is detailed below). After the structural scans, 

participants completed two tasks (one unrelated to this experiment; tasks were rotated to 

counterbalance which task was first to balance potential participant fatigue). The two tasks lasted 

approximately 35 minutes. After the tasks, the participants were pulled out of the scanner by a 

researcher and led to a different testing room (as required by TUBRIC for COVID-19 cleaning 

protocol compliance) and completed multiple surveys that lasted about 20 minutes. At the end of 
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the experiment, they were paid $60 plus the bonus from the tasks they completed. After payment, 

participants were debriefed and asked if they had any questions about the experiment. The entire 

appointment took approximately two hours and Nicole Henninger ran all of the appointments 

with the help of graduate students Elizabeth Beard, Steve Shaw (University of Michigan), Dr. 

Huiling Peng (MR Physicist), and research assistant Joan Nicholson.  

Online Study Procedures 
 
 For the online behavioral study, participants were given an online link to the Qualtrics 

task through Temple University’s Fox School of Business SONA website (student pool, for 

course credit) and completed the task and the surveys during their leisure on their own 

computers. The task and the surveys took no more than 30 minutes total to complete. The 

participants were automatically assigned unique identifiers through the SONA system to 

maintain anonymity. As this sample consisted of students, all participants who completed the 

survey were given .5 credits (as well as the option to claim and retrieve the donation money). 

This data was collected in February of 2021.  

Participants 
 
fMRI Study 
 
 Over 100 participants were recruited for the study through multiple methods (word of 

mouth, Facebook advertisements [seen in Appendix H], Fox School of Business’ SONA pool, 

on-campus advertisements, and referrals from other Temple University labs). The introduction of 

non-undergraduate students into the sample was to control for age, education, and income 

confounds reviewed in chapter six. The final number of participants who fully completed the 

study was 35. All participants were paid $60 (plus bonus) for their participation. Two 
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participants were considered pilot participants, and timing information for their tasks was not 

correct; they were excluded from the analyses. It is common in fMRI studies to include a few 

pilot participants to ensure the timing of the tasks in the scanner is correct. One participant was 

excluded due to a scanner error (did not complete the task and was sent home with payment), 

three participants were excluded due to bad imaging data (motion and registration problems), and 

one participant is included in the analysis but did not complete the questionnaire (and thus only 

some demographic information is available for this participant). The behavioral analyses for the 

fMRI study are based on 29 participants, and the fMRI analyses are based on 26.  

The mean age of the participants was 22.27 years (18 - 42, SD=4.86) and there were 18 

participants (62%) who identified as male, and 11 (38%) participants who identified as female. 

The participants reported a lower level of income than the median income of $70,747 in 

Philadelphia (Deloitte & Datawheel, 2020) as seen in Table 8, with 15 (51%) participants 

reporting incomes up to $50,000 and 9 (31%) reporting incomes over $75,000. Additionally, 

participants were asked about their monthly income, outlined in Table 9. Ten participants (34%) 

reported that they do not work during the semester or their family supports them. The identified 

ethnicity of the participants included a predominantly white (non-Hispanic) majority (72%), as 

seen in Table 10. Additionally, over 90% of the participants were currently in college or had a 

college degree. 
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Table 8.  

fMRI study participant income by frequency and percent (n=29) 

Income Bracket Frequency Percent Cumulative Percent 

under $15,000 8 27.6 28.6 

$15,001 - $25,000 2 6.9 35.7 

$25,001 - $35,000 1 3.4 39.3 

$35,001 - $50,000 4 13.8 53.6 

$50,001 - $75,000 4 13.8 67.9 

$75,001 - $100,000 3 10.3 78.6 

$100,001 - $150,000 3 10.3 89.3 

over $150,000 3 10.3 100.0 
 

Table 9.  

fMRI study participant monthly income by frequency and percent (n=28, missing one case) 

Monthly Income Frequency Percent Cumulative Percent 

I don’t work during the 
semester / or my family 
financially supports me. 

10 34.5 35.7 

$100 - $500 10 34.5 71.4 

$500 - $1500 6 20.7 92.9 

$1500 - $3000 1 3.4 96.4 

More than $5500 1 3.4 100.0 
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Table 10.  

fMRI study race/ethnicity identification by frequency and percent (n=29)  

Choice Frequency Percent 
White (Non-Hispanic) 21 72.4 

Asian 4 13.8 

African American 2 6.9 

Hispanic/Latino 1 3.4 

More than one race 1 3.4 
 

Online Behavioral Study  
 
 Participants for the online study were recruited through Temple University’s Fox School 

of Business’ SONA pool, where students participate in research for course credit. A total of 175 

participants completed the online study in the Spring of 2021. The final analyses for the online 

study are based on 175 participants. The mean age of the participants was 19.8 years (18 - 27, 

SD=1.22) and there were 72 (41%) participants who identified as male, 101 (57%) participants 

who identified as female, 1 (less than 1% ) participant who identified in a non-binary gender 

category, and 1 (less than 1%) participant who preferred not to disclose. All participants were 

Temple University undergraduate students. The participants reported a lower level of income 

than the median income of $70,747 in Philadelphia (Deloitte & Datawheel, 2020) as seen in 

Table 11, with 65 (37%) participants reporting incomes up to $50,000 and 83 (47%) reporting 

incomes over $75,000. It is presumed that the participants interpreted this question as family 

income rather than personal income (based on debriefing conversations with participants). 

Additionally, participants were asked about their monthly income, outlined in Table 12. About 

half of the participants in this sample (n=87, 50%) reported that they do not work during the 
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semester or their family financially supports them. The identified ethnicity of the participants 

included a predominantly white (non-Hispanic) majority (58%), as seen in Table 13.  

Table 11.  

Online behavioral study participant income by frequency and percent (n=175) 

Income Bracket Frequency Percent Cumulative Percent 

under $15,000 34 19.4 19.4 

$15,001 - $25,000 12 6.9 26.3 

$25,001 - $35,000 7 4.0 30.3 

$35,001 - $50,000 12 6.9 37.1 

$50,001 - $75,000 27 15.4 52.6 

$75,001 - $100,000 25 14.3 66.9 

$100,001 - $150,000 36 20.6 87.4 

over $150,000 22 12.6 100.0 

Total 175 100.0 100.0 
 

Table 12.  

Online behavioral study participant monthly income by frequency and percent (n=175) 

Monthly Income Frequency Percent Cumulative Percent 

I don’t work during the 
semester / or my family 
financially supports me. 

87 49.7 50.0 

$100 - $500 42 24.0 74.1 

$500 - $1500 34 19.4 93.7 

$1500 - $3000 10 5.7 99.4 

$3000 - $4000 1 0.6 100.0 
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Table 13.  

Online behavioral study race/ethnicity identification by frequency and percent (n=175)  

Choice Frequency Percent 
White (Non-Hispanic) 103 58.9 

Asian 40 22.9 

African American 13 7.4 

Hispanic/Latino 6 3.4 

More than one race 7 4.0 

Middle Eastern/Arabic/Persian 3 1.7 

Other 3 1.7 
 
 
Study Design (fMRI and Online Behavioral Studies) 
 

Both studies employed a 3 x 2 x 2 design and manipulated the same variables as the pilot 

study (emotional valence, popularity, and sponsor status). The final task schematics are seen in 

Figures 14 (fMRI study) and 15 (online study). Both tasks were segmented into two sections that 

comprised one trial: “liking” of the posts then an option to “donate” to the charity in the post.  

For the fMRI study, each trial consisted of the following order of stimulus presentations:  

Trial Screen Outline:  

Fixation→ Stimulus → Stimulus and Like/Scroll Option→Stimulus and Donation 

Screen→Fixation 
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Figure 14.  

fMRI Task Schematic11  

 

 
11 MRI timing is approximate as the fixation screens (screens that are blank, except for a plus sign in the middle) are randomly 
jittered between 6 - 8 seconds between each trial to reorient the participant’s physiological responses, as suggested by previous 
studies (Ryan et al., 2010). 
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Figure 15.  

Online study task schematic as presented to participants 

Like or scroll screen 
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Donation screen 
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The posts were independently randomized for every participant during both studies. 

Participants were shown 72 posts (24 positive, negative, and neutral, respectively) during both 

studies. During the fMRI study, participants were first shown a fixation screen, then an image 

(for 3 seconds). After 3 seconds, an arrow and heart appeared on the bottom of the screen, and 

this is where participants could “like” or “scroll” past an image. After participants made their 

choice, the heart and arrow screen switched to a screen that showed the post and the option to 

donate.  

On the right side of the screen, the participant saw,  

        “Would you like to donate?  
Donate $0, Press 1 
Donate $1, Press 2 
Donate $2, Press 3 
Donate $3, Press 4 
Donate $4, Press 5”  

 
After the participant made their choice (they had 6 seconds to do so), they saw a fixation screen 

(to signify the end of that trial), then the trial sequence repeated.  

Like most fMRI designs, the task was programmed to automatically move to the next 

screen after a predetermined number of seconds if participants did not make a choice. Three 

practice trials were included at the very beginning of the fMRI task to ensure participants were 

comfortable with the timing. The online behavioral study did not show participants practice trials 

as the task was untimed, and the practice trials are typically used to familiarize participants with 

the task timing in the scanner.  

Questionnaire Measures 
 
 Questionnaire measures for both studies were outlined in chapter five and assessed 

personality characteristics, media use, and demographics. The post-task questionnaire was 
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created using Qualtrics software for both studies. The first section of questions asked participants 

about their prosocial behavioral habits (donating, volunteering), generosity, altruism, and risk-

taking. The questionnaire also asked questions about how participants currently use media and 

social media, including the Bergen Facebook Addiction scale, questions about media and reward 

(e.g., “How do you feel when you like posts on social media?”). Demographics measured 

included age, gender, race, ethnicity, family income, and personal income. Additionally, 

participants were asked two additional questions about donating during COVID-19. 

fMRI Experimental Procedures 
 

For the fMRI study, participants completed their appointment in person at Temple 

University’s Brain Research Imaging Center (TUBRIC). After checking in with a researcher, 

participants were seated in TUBRIC’s waiting room area. The researcher then temperature 

screened the participant using a forehead thermometer and asked the participant to change their 

face mask to an fMRI-compatible mask provided by the center. After the participant changed 

their face mask, they were given a study consent form, MRI safety screening form, and COVID-

19 exposure form. Then, participants were instructed on the details of the research appointment 

and asked if they had any questions. Participants were led out of the waiting room and asked to 

wash their hands per TUBRIC protocol. After participants washed their hands, they were led to a 

testing room. In the testing room, the researcher described the details of the scan and what to 

expect during an MRI (e.g., noise, head coil fitting, and the tasks).  

Then, participants were instructed on the tasks12 and brought into the scan room. After 

the task instructions and MRI description, participants removed any metal clothing or jewelry 

 
12 As the participants completed other tasks in the study, the task order was counterbalanced to mitigate a potential 
order effect on behavior. A one-way ANOVA compared task order with positive, negative, and neutral donations 
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(and were given sweatpants provided by TUBRIC if needed) and were screened for metal using a 

metal wand. Once participants passed the first metal wand screen, they were led to the scanner 

control room. In the control room, participants underwent another metal detection and were fitted 

for fMRI-compatible glasses if they wore glasses to the appointment. Participants were then led 

into the MRI room which contained the scanner and positioned on the table by Nicole Henninger 

or Liz Beard (with the help of Dr. Huiling Peng if needed). After the participant was comfortably 

in the scanner, the researcher left the MRI room and began the scan. The entire task of 72 trials 

ran approximately 21 minutes for the fMRI sample and about 20 minutes for the online 

behavioral study.  

For the online study, participants signed up to complete the study via the Fox School of 

Business’ SONA system. Once participants signed up via the SONA system, they were provided 

with a link that led them to the Qualtrics questionnaire and task. Participants had a few days to 

complete the study once they had signed up and received the link. The online study employed the 

same design without timing and in Qualtrics rather than PsychoPy. There was no need for 

fixation crosses in between each trial, so participants were presented with the post and the option 

to like or keep scrolling. Once participants made their decision, the screen auto-advanced 

(programmed in JavaScript) to the donation screen. Participants were shown all 72 stimuli 

consecutively in a randomized order. After participants completed the Qualtrics questionnaire 

and task, they were redirected to a page that thanked them for taking the survey and auto-

assigned course credit through the SONA interface.  

 
respectively, and each were statistically insignificant at the p <.05 level, suggesting that there were no performance 
effects from the task order.  
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fMRI Data Acquisition Details 
  

FMRI data were collected on a Siemens Magnetom 3T Prisma Scanner using a 64-

channel head coil. The first set of scans collected were structural scans, which are high-

resolution images of the brain that are used to map low-resolution functional images during 

analysis. Structural scans included a localizer, T1-weighted sequence (that lasted approximately 

six minutes), a 1-minute gradient echo sequence (GRE Field Map) to assist with registration, 

normalization, and homogeneity of the functional BOLD sequences (T1 parameters: TR: 

2400ms; TE: 2.28ms; inversion time (TI): 1150ms; acquisition matrix: 256 x 256; flip angle: 8°; 

FOV: 220 x 220; voxel size: 0.86 x 0.86 x 0.9mm; 256 sagittal slices). All of these scans make 

the functional data, or task-related data, usable and interpretable in the analysis stage.  

After the structural scans, functional blood-oxygen-level-dependent (BOLD) scans were 

run. These scans are the scans where the participant performed the task, and are lower-resolution 

scans that are able to acquire images very quickly to align with the task timing. Functional 

BOLD sequences were acquired during the task runs using a T2*-weighted gradient-echo echo-

planar imaging (EPI) sequence sensitive to blood-oxygen-level-dependent (BOLD) contrast. 

Participants completed a series of 3 functional runs. Each functional volume contained 35 slices 

aligned to the anterior and posterior commissures (repetition time (TR): 2080ms, echo time (TE): 

28ms, matrix: 68 x 68; flip angle: 80°; FOV: 204 x 204; voxel size: 3 x 3 x 3.6; 35 axial slices).13 

During the task, participant responses were recorded using a five-button right-handed Celeritas 

Button Response Unit (Psychology Software Tools, Inc.) that was shown in Figure 13. 

Participants used a response device to indicate their choices during the task because the scanner 

 
13 These are the technical details typically reported in fMRI functional studies.  
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is extremely loud and the participants’ mobility within the scanner is limited, so communicating 

through a button device is most practical. This also allows for specific timing of responses to be 

paired with brain responses in real-time.  

fMRI Task and Scanner Procedures 
 

After the participant was positioned in the scanner, the researcher registered the 

participant in the Siemens software (with participant ID, height, weight, gender, and position) 

and pulled up the scanner protocol to begin the scan. The researcher checked in with the 

participant and ran the structural sequences. During these sequences, participants were instructed 

to lay as still as possible and relax. This process took about 10 minutes. During the structural 

sequences, a researcher pulled up the task script in PsychoPy (version 2) on the stimulus 

computer.  

After the structural scans, the researcher checked in with the participant again (through an 

intercom system) to ensure the participant was comfortable before beginning the first task run. 

After running the task script, the script prompted the researcher for the participant ID (an 

arbitrary number given to each participant before the study), and the researcher entered the ID to 

start the task. The participant read the task instructions seen in Figure 11. The instructions were 

untimed so that the participant could take their time to comprehend the instructions. Each 

participant indicated that they were ready to begin by pressing buttons on the response device to 

advance the task screens. At the end of the instructional screens, the researcher verbally asked 

the participant if they were ready to begin. If the participant said yes, the researcher started the 

scans. If the participant said no, the researcher answered questions the participant had. 
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Once the instructional screens were completed and the participant indicated they were 

ready to begin and had no further questions, the researcher started the scanner by manually 

triggering each run (pressing the spacebar). Between each run, a pause screen was presented that 

read, “Please wait for the researcher to continue.” In between runs of the task, the researcher 

gave participants about a 10-15 second break before moving forward. The scanner operator 

(either Nicole Henninger or Liz Beard) continued the task when the participant confirmed 

verbally that they were ready and comfortable.14 

After the scan was completed, participants were taken out of the scanner and back into a 

testing room in TUBRIC to retrieve their belongings (and change, if needed). The researcher 

filled out a COVID-19 checklist required by TUBRIC to ensure that the research center would be 

properly cleaned between each research group. MRI data were transferred to XNAT and 

behavioral task data was transferred to Google Drive, and then participants were taken upstairs to 

complete the questionnaire in another testing room in the same building (this was to enable 

TUBRIC to adequately sanitize the scan center before the next participant).  

fMRI Questionnaire and Debrief Procedures 
 
 Participants completed a questionnaire administered on a laptop computer using Qualtrics 

software. The researcher pulled up the questionnaire via a browser (Google Chrome) and entered 

the participant ID number (or had the participant enter it to avoid touching the computer due to 

COVID-19) to start the questionnaire. The questionnaire portion of the appointment took 

participants approximately 30 minutes. After participants finished the questionnaire, they were 

paid, debriefed, and asked if they had any questions about the study. Details about participant 

 
14 Participants also completed other fMRI tasks for other research projects that are not reviewed here. This is a standard 
procedure to consolidate lab resources within participant pools. 
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appointments were logged in a spreadsheet to keep track of potential problems with fMRI data 

collection (e.g., rerunning a structural scan due to motion). After debriefing and payment, 

participants were sent home. The entire appointment took approximately 1.5 - 2 hours per 

participant.15  

Donation Procedures (for Both Studies) 

 For both studies, donations were made on behalf of the participants by Nicole Henninger 

under the supervision of Vinod Venkatraman in compliance with the Department of Marketing in 

March of 2021, after all data were collected. A random number generator was used in Python to 

produce a trial number for each participant. Then the donation amount on that trial, as well as the 

cause associated with that trial, were identified. To be compliant with the marketing department's 

requirements, which involved an unforeseen clause that required the involvement of the least 

amount of charities possible while maintaining the integrity of the experiment, six charities were 

chosen from the organization list to receive the donations. Each charity represented one of the 

topical causes: animal rights, human rights, environmental initiatives, poverty, medical 

fundraising, and education. A total donation number for each of the six organizations was 

calculated by adding up the randomly chosen donation trial (from donating participants). 

Summary  

 This chapter described the main study designs and procedures in detail. Chapter eight will 

outline the analysis techniques and results of the analyses. The dissertation ends with chapter 

nine, which will comment more broadly on the results of the pilot and main studies, and offer 

 
15 As the online study was not physically accompanied by a researcher, all of the details are listed above in the study 
design section.  
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suggestions on how the results can be incorporated into the applied world of cause marketing and 

online campaign creation.  
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CHAPTER 8: RESULTS  
 
 The two studies described in chapter 7 were conducted to view the relationship between 

donating to online social media posts from both a behavioral and neural perspective. The first set 

of sections present the results of both the MRI study and behavioral online study. First, MRI data 

preprocessing and analyses are overviewed, followed by the behavioral results from both studies 

segmented by each hypothesis and research question. 

MRI Preprocessing 
 

MRI analyses utilize subtraction logic, and brain activation levels that are relative to 

another condition or baseline (Culham, 2006). Using this logic, changes in the hemodynamic 

response (i.e., a small change in the global signal over time) should correspond to events 

happening in the scanner if they are compared to a baseline or during a resting state (Weber, 

Mangus, & Huskey, 2015). Using subtraction logic, researchers can create a baseline behavior 

and subtract activation levels from this baseline. Then, the change in the signal can be mapped 

out visually through statistical parametric mapping (SPM) techniques that can predict neural 

activity from the captured images (paired with stimulus response and timing data). Before this 

can be done, there is a procedure that must be conducted to ensure quality control of the images 

to control for corruption in the data. This is widely known as MRI preprocessing.  

 Preprocessing steps involve slice timing (standardizing the slice images to correct for 

delays in the timing of the images), motion correction, spatial co-registration, brain 

segmentation, normalization, and smoothing (For detailed information on these procedures, see 

Dimoka, 2012; Poldrack, Mumford, & Nichols, 2011).  
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 To preprocess this data, the first step was to convert the raw DICOM files to NIFTII files 

as well as the file naming conventions into BIDS format. This is an attempt to standardize fMRI 

data in line with prominent neuroscientists in the field who advocate for datasets that can be 

widely shared and replicated in an effort to promote open science in neuroimaging practices 

(Brain Imaging Data Structure, 2021). Data was downloaded locally (on Nicole Henninger’s 

laptop computer) from XNAT (TUBRIC’s server that stores the raw image files). After the data 

was downloaded, it was converted from DICOM to NIFTII files in BIDS format using a DICOM 

converter named HeuDiConv (HeuDiConv, 2019). This process was done through the command 

window (terminal, on a Mac system) and with guidance from Vinod Venkatraman and Elizabeth 

Beard.16 After data were reformatted into the BIDS organization structure, the BIDS data were 

run through a quality assurance software package to view each participant’s data concerning 

motion (MRIQC Developers, 2020). MRIQC predicts how usable the scan data will be and 

serves the purpose of “quality assessment, control, and visual inspection” (MRIQC Developers, 

2020).  

 After MRIQC was run on the BIDS data, each participant’s file contained a report that 

was inspected for quality assurance based on the documentation on MRIQC’s website. 

Converting the data into BIDS format and running MRIQC are two rather new (as of 2016, 

collectively) steps to preprocessing MRI data. At this stage, the data have not been changed at 

all, with the exception of the conversion and renaming of the files.  

 
16 Beard and Venkatraman have an in-depth tutorial about this process (Beard, 2021), along with other scholars who 
have preprocessed similar data before (see Jahn, 2019). Beard and Venkatraman also gave guidance on all of the 
analysis procedures. 



138 
 

 

As outlined at the beginning of this section, there are multiple changes to the data that 

must occur before it is able to undergo analysis. These changes were performed through a 

software package called fMRIPrep (fMRIPrep Developers, 2020). fMRIPrep performs 

anatomical preprocessing steps such as spatial normalization, brain segmentation, and surface 

reconstruction, along with functional preprocessing steps such as alignment and head-motion 

estimation. Figure 16 provides visual maps of each preprocessing step and its function 

conceptually, while the formal steps are outlined in Figure 17, which is a reproduced image from 

fMRIPrep’s documentation (fMRIPrep Developers, 2020). After running MRIQC and fMRIPrep, 

the data were inspected for motion and other artifacts, and data that were unusable were omitted 

for final analyses. Task runs that included over 4 millimeters of movement at multiple time 

points were omitted. Any other data that were unusable were that including structural scans that 

did not process correctly (this could be due to scanner error, experimental error, or the 

participant moving during the structural scans).  
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Figure 16.  
 
fMRI preprocessing pipeline schematic 
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Figure 17.  
 
fMRIPrep’s documentation outlining preprocessing steps (Figure reproduced from website: 

https://fmriprep.org/en/stable/) 
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fMRI Analyses 
 
 Once data were preprocessed, they were analyzed using open-source software FSL (FSL 

Developers, 2019). As outlined in the preregistration for this study (Appendix E), the main MRI 

model (General Linear Model, whole-brain analyses) is reported here. This model compares 

activation patterns when participants were viewing positive, negative, and neutral stimuli, and 

making the decisions to like, pass (scroll), or donate, respectively.  

The first step in running the model involved generating “event files” (3 column .csv files 

that include the exact timing of the trial and onset of the stimulus, which is necessary to model 

the brain’s response during a specific timeframe) to reflect accurate timing of trial onset, 

duration of the trial, and reaction time for each category of post image affect (negative, neutral, 

positive). These were generated using the programming language Bash by Nicole Henninger 

(checked by Elizabeth Beard). It is common in this field for multiple researchers to check data 

and file outputs to ensure quality and accurate timing. Then, event files were generated for the 

like/pass phase and the donation phase of the trial. All of these were modeled into a group, with 

whole-brain analysis as regressors, including motion-confounded event files generated from 

fMRIprep output (x, y, z rotations). 

 Level one analyses were first run in FSL to generate an average activation for each run 

of the task for each participant. Level two analyses generated average activation per participant 

across all of the task runs, and level three analyses involve group comparisons. The first model 

compared the neural activation when participants viewed the positive, negative, and neutral 

stimuli. The first model also included contrasts comparing the donate decision phase and high 

popularity versus low popularity stimuli, respectively. Group analyses were computed using 
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FSL’s FLAME 1 feature, including a voxel-wise threshold of Z > 3.1 and a cluster-wise 

threshold of p < 0.05. The Z threshold cuts any activation level that is more than 3.1 z-scored 

from the mean activation, while only showing activations that are significant at an alpha level of 

.95.  Results were viewed in FSL and python for each contrast. The contrasts outlined here are 

seen in Table 14. 
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Table 14.  

Description of fMRI model contrasts in FSL 

Contrast 
Label 

Contrast 
Name 

Contrast Description Associated Research 
Question or Hypothesis 

Main Contrast 
(Passive 
viewing) 

Negative Shows activation when 
participants were viewing 
negative stimuli 

Research Question 2 

Main Contrast 
(Passive 
viewing) 

Neutral Shows average activation when 
participants were viewing 
neutral stimuli 

Research Question 2 

Main Contrast 
(Passive 
viewing) 

Positive Shows average activation when 
participants were viewing 
positive stimuli 

Research Question 2 

Comparison 
Contrast  

Negative > 
Positive 

Subtracts activation when 
participants were viewing 
negative - positive stimuli 

Research Question 4 

Comparison 
Contrast  

Negative > 
Neutral 

Subtracts activation when 
participants were viewing 
negative - neutral stimuli 

Research Question 4 

Comparison 
Contrast  

Neutral > 
Positive 

Subtracts activation when 
participants were viewing 
neutral - positive stimuli 

Research Question 4 

Comparison 
Contrast  

Neutral > 
Negative 

Subtracts activation when 
participants were viewing 
neutral - negative stimuli 

Research Question 4 

Comparison 
Contrast  

Negative > 
Neutral 

Subtracts activation when 
participants were viewing 
negative - neutral stimuli 

Research Question 4 

Comparison 
Contrast  

Positive > 
Negative 

Subtracts activation when 
participants were viewing 
positive - negative stimuli 

Research Question 4 

Comparison 
Contrast  

Positive > 
Neutral 

Subtracts activation when 
participants were viewing 
positive - neutral stimuli 

Research Question 4 
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Main Contrast 
(During like 
decision) 

Like 
Decision  

Shows average activation when 
participants choose to like a 
post, despite emotional valence 

Research Question 3 

Main Contrast 
(During pass or 
scroll decision) 

Pass 
Decision  

Shows average activation when 
participants choose to pass on a 
post, across all stimuli 

Research Question 5 

Comparison 
Contrast 

Like > 
Pass 

Subtracts activation when 
participants liked a post - passed 
on a post, across all stimuli  

Research Question 5 

Comparison 
Contrast 

Pass > 
Like 

Subtracts activation when 
participants passed on a post - 
when they liked a post, across 
all stimuli  

Research Question 5 

Main Contrast 
(During donate 
decision) 

Donate Subtracts activation when 
participants were shown the 
donation screen, across all 
stimuli  

Research Question 3, 
Research Question 5 
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Behavioral Analyses 
 
 fMRI behavioral data were compiled in Python into one .csv file including the following 

columns: participant ID, the timing for each screen, trial onset and duration time, stimulus ID for 

each screen, liking response, and donation response. The online behavioral study data were 

pulled directly from Qualtrics and into a .csv file. A repeated-measures ANOVA was conducted 

in SPSS to compare the main effect of the dependent variable of donation amount to independent 

variables of emotional valence (positive, negative neutral), popularity (low or high), and sponsor 

status (unsponsored or sponsored) for both studies. Post-hoc interaction patterns were viewed as 

well after viewing the results of the repeated-measures ANOVA to parse out the details of the 

interactions between variables. 

Questionnaire Data Management and Analyses 
 
 All questionnaire data for both studies were cleaned in SPSS. Each participant was given 

mean scores for the following scales: altruistic values (Smith, 2006: 4 questions, “strongly 

disagree” - “strongly agree”, 5-point scale), altruistic love (Smith, 2006, 4 questions, “strongly 

disagree” - “strongly agree”, 5-point scale), altruistic acts (Smith, 2006; 15 items, frequency of 

“not at all” to “more than once a week”, 6-point scale) Davis’ empathy scale (Smith, 2006: 7 

questions, “doesn’t describe me well” to “describes me well”, 5-point scale), the 

multidimensional scale of perceived social support (Zimet et al., 1988:12 questions, “very 

strongly disagree” - “very strongly agree”, 7-point scale), outcome expectancy (Bandura, 1977; 

2006: 5 questions, “strongly disagree” - “strongly agree”, 5-point scale), and self-efficacy 

(Bandura, 1977; 2006: 8 questions, “strongly disagree” - “strongly agree”, 7-point scale). The 

Davis empathy scale, along with the altruistic love scale required reverse coding of multiple 



146 
 

 

items, which was completed in SPSS. All of the scales used here have been sourced from studies 

that have performed extensive reliability analyses on the individual scale items (e.g., NORC 

from the University of Chicago’s General Social Survey). 

Testing Hypothesis One 
 
 The first hypothesis was that participants would donate more money to negative posts 

compared to positive and neutrally-valenced posts, and in higher frequency. In both studies, 

average donation amounts (ranging from $0-4 in the fMRI study and $0-5 in the online study) for 

the valence categories showed the highest donations for negative posts (fMRI study: negative 

[M=2.79, SD=1.21, Std. error=.226], positive [M=2.30, SD=1.15, Std. error=.214], and neutral 

[M=2.27, SD=1.03, Std. error=.193]; online study: negative [M=2.10, SD=1.40, Std. error=.107], 

positive [M=1.55, SD=1.22, Std. error=.093], and neutral [M=1.46, SD=1.13, Std. error=.087]). 

A repeated-measures ANOVA was conducted to examine this relationship independently for 

both studies, with similar results supporting H1 (fMRI study: N=29: F[2, 56] =18.85, p<.001; 

online study: N=175: F[2, 340] =107.459, p<.001). Testing of assumptions through Mauchly’s 

test of sphericity were inconsistent, with some models passing the assumption test (e.g., the 

interaction of emotion and popularity, p=.233) and others violating the assumption (e.g., the 

main effect of emotion, p<.001) and thus F values are reported based on the thresholded test of 

sphericity. For any cases where sphericity was not met, Greenhouse-Geisser F values are 

reported here. Figure 18 shows the differences between both studies.  
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Figure 18.  

fMRI and online study: Average donations by valence category 

 

 

** denotes significance at p < .05; *** denotes significance at p < .001 
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Additionally, H1 also posited that people would donate more frequently to negative charity posts 

compared to positive or neutral charity posts. Out of 2,232 decisions in the fMRI study (31 

participants x 72 trials per participant), participants made a total of 320 (positively-valenced 

images) and 344 (neutrally-valenced images) decisions to donate $0. There were 249 decisions to 

donate $0 to negatively-valenced posts. This indicates that participants donated more frequently 

when seeing negatively-valenced posts compared to positive or neutral in addition to a higher 

average of donations. In the online behavioral study, participants donated $5394 to negative 

posts, $4987 to positive charity posts, and $3997 to neutral posts, suggesting an overall lower 

frequency and donation amount for neutral and positive posts compared to negative posts. Both 

studies (in addition to the pilot data) supported H1, where participants donated more money (and 

in higher frequency) to negative posts compared to positive and neutral posts across the three 

samples.  

Testing Hypotheses Two and Three 
 
 Hypothesis two predicted that popularity on a post would influence donation amounts, 

stating that posts with higher popularity (compared to low popularity), regardless of emotional 

valence, would yield larger donations. In each study, a paired samples t-test compared the two 

means for the higher and lower conditions, as well as the sponsor versus unsponsored status 

(H2a), respectively. In the fMRI study, there was no significant difference between low and high 

popularity for average donations (t[28]=.45, p=.065); however, there was a significant difference 

between low and high popularity on donations in the online study (t[174]=5.24, p<.001). Figure 

19 presents these results. When comparing the differences between the sponsor status, there was 

a significant difference in average donations by sponsor category in the fMRI study (t[28]=-3.60, 
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p=.001), but not the online study (t[173]=-1.93, p=.054) (seen in Figure 20). Here, we have the 

opposite effect compared to the popularity variable, which was significant for the online study 

but not the fMRI study.  

Hypothesis three proposed a potential three-way interaction between post valence, 

number of displayed likes, and sponsor status for the average donation amount. A repeated-

measures ANOVA was performed to test this hypothesis. In the fMRI study, there was not a 

significant interaction between valence, popularity, and sponsor status (F[1, 28] =2.98, p=.348) 

together. However, in the fMRI study, there was a significant interaction between emotion and 

popularity (F[1, 28] =14.51, p<.001) and between emotion and sponsor status (F[1, 28] =11.21, 

p=.002). In the online study, there was a significant interaction between valence, popularity, and 

sponsor status (F[1, 340] =29.02, p<.001). Additionally, there were significant interactions 

between emotion and popularity (F[1, 340] =109, p<.001) and between emotion and sponsor 

status (F[1, 340] =37.86, p<.001).  
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Figure 19.   

fMRI and online study: Average donations by like category

 

** denotes significance at p < .05; *** denotes significance at p < .001 
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Figure 20.  
 
fMRI and online study: Average donations by like category 

 

 

 

** denotes significance at p < .05; *** denotes significance at p < .001 
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In order to further parse out the potential interactions between the two studies, post-hoc 

two-way ANOVAs were conducted to view the interactions between sponsor status and likes on 

emotion, respectively. To do this, an average donation variable per category was calculated (e.g., 

average donations for the popularity category across all participants and trials) and the models 

were run as two separate 3 x 2 ANOVAs. In the fMRI study, there was a significant interaction 

between popularity and emotion in both studies (fMRI study: N=29: F[2, 56] =14.16, p<.001; 

online study: N=175: F[2, 170] =75.96, p<.001). There was also a significant interaction 

between sponsor status and emotion across both studies (fMRI study: N=29: F[2, 56] =14.16, 

p<.001; online study: N=175: F[2, 170] =20.59, p<.001). Means and standard deviations for both 

studies are reported below in Table 15. Figure 21 displays the plots of the interaction patterns 

between popularity and emotion across both studies.  

  



153 
 

 

Table 15.  

Means and standard deviations from main study interactions 
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Figure 21.  
 
Main studies: Interactions of popularity and sponsor status on emotion 
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In both studies, negatively-valenced posts that were unsponsored garnered higher 

donations than those that were sponsored. In the online study, negatively-valenced posts that 

were unsponsored gained more donations than sponsored posts, but for positively-valenced 

posts, the opposite was observed, where positively-valenced posts that were sponsored received 

more donations than those that were unsponsored. The slopes of the lines representing positive 

and neutral images and sponsor status in the fMRI study were visually somewhat parallel, with 

sponsored, neutral images showing a slight increase in donations compared to unsponsored 

neutral images. 

When it came to popularity, similar trends between the studies were observed, where 

negatively-valenced posts with high popularity received fewer donations than those with low 

popularity (across both studies), and neutrally-valenced posts with high popularity received more 

donations than neutrally-valenced posts with low popularity (across both studies). There was 

almost no visual difference between both studies concerning the positively-valenced images and 

both high and low popularity.  

Due to the competing differences between average donations and sponsor status and 

popularity, H2, H2a, and H3 have only been partially supported. There seemed to be a clear 

influence of sponsor status and popularity on donations, in that there is an influence of these 

variables on how donation patterns occur, but there was not a consistent interaction pattern of 

popularity, sponsor status, and emotional valence together across the studies. Visually, the most 

donated to posts across both studies were negatively-valenced, unsponsored, and negatively-

valenced, low popularity.  
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When parsing out these differences and splitting the stimuli into the binary categories of 

sponsor status and popularity despite emotional valence (as visualized above), there is a 

significant interaction between sponsor status on emotional valence and popularity on emotional 

valence. It should be noted that because the fMRI study only involves 29 participants, the 

behavioral results should not be given the same weight as the online study (whose sample is 

175).  

Testing Hypothesis Four 

 Unlike the above hypotheses, which examined the relationships between the post features 

and donations, hypothesis four extended to personality traits. Hypothesis four stated that 

participants who had higher average scores on the altruistic values (Smith, 2006), altruistic love 

(Smith, 2006), Davis’ empathy scale (Smith, 2006), and also held higher outcome expectancies 

(Bandura, 1977; 2006), higher levels of multidimensional social support (Zimet et al., 1988), and 

self-efficacy (Bandura, 1977; 2006) would also donate more money to causes. A mean score was 

computed for each participant for each scale, and this number was correlated with the average 

donation amount for each participant. A bivariate correlation analysis was conducted to examine 

the relationship between individual donation behavior and the aforementioned personality traits.  

 In the online behavioral sample, the average donation amount per participant was 

positively correlated with a participant’s empathy score (Pearson’s R=.25, p=.001) and altruistic 

values score (Pearson’s R=.29, p<.001). Additionally, outcome expectancy was positively 

associated with average donations (Pearson’s R=.31, p<.001). However, the average donation 

amount per participant was not correlated with the other personality scales, such as altruistic love 

and altruistic acts, as well as self-efficacy. In the fMRI sample, none of the relationships between 
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personality traits and average donation behavior were statistically significant: Davis’ empathy 

scale (Pearson’s R=.24, p=.206), altruistic values (Pearson’s R=.27, p=.156), outcome 

expectancy (Pearson’s R=-.005, p=.978)]. Thus, in the online sample, H4 was partially 

supported, in that some personality factors (specifically, empathy, altruistic values, and outcome 

expectancy) were positively related to online donation behavior. However, this result was not 

replicated in the fMRI sample. It is possible that the fMRI sample was underpowered (to find a 

strong behavioral effect) as there were only 29 participants in this sample. 

Exploring Research Question One 
 
 The first research question addressed other independent variable demographic factors, 

specifically, identity questions such as race, ethnicity, education, and gender, and examined their 

relationship to online donation behaviors. These demographics were factored into a repeated-

measures ANOVA. In the fMRI study, there was a significant relationship between average 

donation by emotional valence and household income (F[2, 20] =4.70, p=.021), and popularity, 

sponsor status, and education (F[1, 21] =10.93, p=.003). It should be noted that this sample size 

is very small, and these results should be interpreted with that in mind.  

 In the online study, there were significant interactions between emotional valence and 

race (F[2, 166] =4.77, p=.010), emotional valence and gender (F[2, 166] =6.85, p=.001); 

emotional valence, sponsor status, and race (F[2, 166] =3.55, p=.031); and popularity, sponsor 

status, and gender (F[2, 167] =5.66, p=.018). Due to the inconsistent results between these two 

studies and the pilot study, this research question remains unanswered, in that there were no 

consistent findings between the studies, other than the influence of gender and race on emotional 

valence, popularity, and sponsor status (interaction found within the pilot sample and the online 
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behavioral studies, but not the MRI study). This finding can be interpreted as partial support for 

the research question that shows that some demographic variables, specifically, gender and race, 

influenced donation behavior, although the nuances of this relationship remain unclear.  

Neural Results (Research Questions Two Through Five, fMRI Study)  
 
 Outlined above were the results for the behavioral hypotheses that involved participants' 

behavior when faced with a donation decision. Additionally, these hypotheses tested whether 

particular personality traits and demographic factors were associated with donation patterns. This 

section details the neural results from the studies: mainly, whether there were neural patterns 

based on the emotional valence of the post image, and whether neural patterns differed between 

multiple phases of decision making, specifically when liking versus scrolling on a post, and 

when choosing whether to make a donation to a cause.  

Neural Influence of Emotion (RQ2, RQ4) 

 The first neural model examined RQ2, which compared brain activation when 

participants were exposed to positive, negative, and neutrally-valenced images in social media 

posts. To test whether there was a difference in neural activation during viewing of the images, a 

general linear model contrasting whole-brain activation was run in FSL comparing the different 

valence stimuli conditions (positive, negative, and neutral). Although 31 participants were 

scanned, 2 participants’ data were unusable due to timing issues (pilot participants), and 3 

participants were removed due to motion concerns within runs or artifacts within scans. The 

results here are reported using 26 participants.  

As is typical in fMRI studies, contrasts were corrected for multiple comparisons at a 

threshold of p < .05. Any of the regions mentioned here on forward as active regions survived 
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threshold correction for multiple comparisons. Lists of all regions associated with each main 

contrast (negative, positive, and neutral) are seen in Tables 16 - 18. When participants were 

simply viewing negative posts, regions associated with the processing of images and higher-

order thinking including the fusiform gyrus, thalamus and hippocampus, insula, posterior 

cingulate cortex, temporal gyrus, and vmPFC were active. The vmPFC is also a region that is 

frequently activated when people are regulating negative emotion (Hiser & Keonigs, 2018) 

When participants were viewing positively-valenced posts, there was some overlap in areas 

typically associated with visual processing (e.g., fusiform face area), but different areas were 

active including the putamen and ventral striatum (areas typically associated with positive 

reward). When participants were viewing the neutral images, similar activation patterns were 

found to the negative and positive activation patterns, including regions such as the thalamus, 

hippocampus, and insula. Figure 22 shows whole-brain activation patterns of the main contrasts 

when participants were viewing the positive, neutral, and negative images. 
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Figure 22.  

 
Whole-Brain neural activation patterns of main contrasts 
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Table 16.  
 
Whole-brain neural activation main and comparison contrasts: Negative 
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Table 17.  
 
Whole-brain neural activation main and comparison contrasts: positive 
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Table 18.  
 
Whole-brain neural activation main and comparison contrasts: Neutral 
 

 
 

In fMRI studies, although all of the main contrasts are run (contrasts that don’t compare 

condition versus condition but view neural activation in one condition) some of the more 

interesting findings lie within the comparison contrasts, as they compare baseline neural activity 

between multiple conditions. For instance, to compare average whole-brain activation when 

participants were viewing negative images compared to positive images, one would look at the 

thresholded maps of the positive subtracted from the negative conditions (which is referred to as 

negative > positive). 

 Figure 23 shows the three comparisons of the main emotion contrasts. The negative > 

neutral contrast was the most active map compared to all of the other contrasts, showing visual 

regions (FFA) as well as the precuneus, inferior frontal gyrus, amygdala, and caudate, and 

cerebellar activity. A strong amygdala response would be expected when participants were 

viewing posts that would elicit negative emotion (Hamann, Ely, Hoffman, & Kilts, 2002). 

Activation of decision-making areas such as the precuneus could infer that participants were 
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processing the negative posts with a higher facet of memory or imagery, while the caudate is 

typically associated with reward anticipation (Tricomi, Delgado, & Fiez, 2004). 

A notable difference lies within the negative > positive comparison, where there was 

activation in bilateral parahippocampal regions. There was overlapping activation (with the 

negative > positive contrast) in the right occipital visual regions, with the negative > positive 

contrast showing a larger cluster of activation in this region compared to the negative > neutral 

contrast.  
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Figure 23.  
 
Whole-brain neural activation patterns of valence comparison contrasts 
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RQ2 examined how brain patterns changed during positive, negative, and neutral image 

viewing. There were differences in patterns in multiple regions as outlined in Tables 15 - 17. 

RQ4 asked whether both positive or negative images elicited reward circuitry. One region of 

interest (striatum) was activated when participants were viewing positive images, but not 

negative images. Surprisingly, the comparison of positive > negative and negative > positive did 

not provide clear interpretations collectively. Thus, RQ4 is only partially answered by the data.  

Neural Influence of Liking and Donating (RQ3, RQ5) 

 The second fMRI analysis modeled the liking or scrolling on a post, and the actual 

donation decision, which intended to answer RQ3 and RQ5. To test whether there was a 

difference in neural activation during the decision phases, a general linear model contrasting 

whole-brain activation was run in FSL comparing the different decision phases (liking or 

passing, donating). Contrasts were corrected for multiple comparisons at a threshold of p < .05.  

Lists of all regions associated with each decision contrast and a comparison of liking > passing 

are in Table 19. Other comparisons are not presented here as they did not survive the correction 

for multiple comparisons.  

When people were liking posts, areas including the postcentral gyrus, middle temporal 

gyrus, and supramarginal gyrus were active (as well as the brain stem). There was no detectable 

activation when participants were scrolling through posts rather than liking them. Comparatively, 

when participants were liking or donating to posts, there was activation in the lingual gyrus, a 

less studied area in comparison to many of the areas above, but one often associated with 

language processing. These activation patterns are visualized in Figure 24.  
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Table 19.  

Whole-brain neural activation decision phase contrasts 
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Figure 24.  

Whole-Brain neural activation patterns of the like/pass decision phase 
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RQ3 explored whether regions associated with social reward would be active during the 

decision to donate. This research question was not supported by the data, in that the only active 

area that survived thresholding during the donation phase was the lingual gyrus. Finally, RQ5 

asked whether regions commonly associated with guilt or negative emotion were active when 

participants were viewing the negative images. RQ5 was partially answered with the data, 

specifically with regions including the hippocampus and thalamus active during negative image 

viewing, and amygdala during the negative > neutral viewing. Bilateral hippocampal activation 

was also found in the positive > neutral contrast. 

In summary, the neural results from the fMRI study showed different activation patterns 

when participants were viewing positive, negative, and neutral images embedded into social 

media posts. There were also differences in activation when participants were liking (compared 

to scrolling) and donating to posts. The last chapter applies these findings to the existing 

communication literature while commenting on the applied and theoretical contributions of the 

current findings.   
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CHAPTER 9: DISCUSSION 
 

When I set out on this journey six years ago, a vital part of my objective as a doctoral 

student was to design a project that contributed to social good. For years, I attempted to create a 

project that would discover what makes people altruistic and help “save the world”. A wise 

media scholar, Dr. Nancy Morris, gave me one of the most meaningful quotes about 

dissertations, “Your dissertation does not need to save the world -- it can simply be the first step 

towards your goal of saving the world.” This dissertation has been an attempt to do that. In the 

discussion below, the experimental results, applied conclusions, future research trajectories, and 

limitations of this dissertation are outlined. The meaningful relationship between communication 

and neuroscience will also be revisited. 

Contributions of This Dissertation 
 

There are four major contributions this work has made in the fields of media,  

communication, and communication neuroscience: 

1. Throughout multiple studies, it was found that people donate more money to social 

media posts featuring negatively-valenced images compared to positive or neutral ones. This was 

consistent with previous literature and demonstrated through ~12,000 decisions made by close to 

200 participants across the two main studies. These studies not only contributed to existing 

literature but added a new contextual element: whereas the existing literature examined face-to-

face donation solicitations, the dissertation studies presented participants with one of the first 

study designs that included real donations participants could make in an online social media 

environment that mimicked a scrolling feed and call to action. Secondarily, no studies to date 

have given participants real money to donate in this type of online environment while 
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representing the sequential social media experience of liking or scrolling, followed by taking the 

action to donate.  

2. The experimental findings were supported by neural results, which showed different 

activation patterns when participants were viewing negative, neutral, and positive social media 

images. More specifically, when participants were viewing the high-emotional stimuli (positive 

and negative) compared to neutral, different patterns of neural activity were observed. This 

means that participants cognitively processed highly-valenced images embedded into social 

media posts differently than neutral images, supporting the behavioral findings that people 

donated more to images portraying negatively and positively-valenced images compared to 

neutral. The differences in neural activations also provide a glimpse into the cognitive processing 

occurring when people were viewing emotionally-valenced images embedded into a social media 

experience. The fMRI study described here is one of only a few neuroimaging studies that have 

shown participants a task that combines core elements of a naturalistic social media experience 

without isolating parts of the social media experience. 

However, that is not the only contribution of the neural models. Combining neuroscience 

with the experimental online study allowed for additional interpretations of cognitive processing 

supported by the behavioral actions of participants. Even though the neural models did not 

produce the expected results (outlined in RQs 4-5), where negative > positive and positive > 

negative contrasts would produce starkly different activation patterns, the results raised 

additional questions about the cognitive processing involved with donation behavior that would 

not have been found without the neuroscience component. The unexpected findings in the neural 

models also support the inconsistent behavioral findings with popularity and sponsor status, in 
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that the social media processing experience is more nuanced than traditional viewing experiences 

and deserves further study.  

3. Theoretically, the data show that peripheral and central processing cues remain 

relevant for social media decisions. As posited at the beginning of the dissertation, images 

remain a central social cue regarding decision making, as detected by how constant donation 

patterns were across the pilot and two main studies. However, other cues that were thought to be 

central, such as popularity and sponsor status, influenced donation patterns in a more peripheral 

way. Particularly, these cues did not replicate as strongly as the emotional valence effect when it 

came to donations. However, these cues still remained a significant influencer in the decision-

making process, suggested by the main model comparing popularity, sponsor status, and 

emotional valence on donations. Analyses exploring the interactions between popularity and 

sponsor status showed that these variables influenced donations differently: negatively-valenced, 

low popularity posts received the most donations as well as unsponsored, negatively-valenced 

posts. When combining all three variables, there were no clear replications of a 3-way 

interaction. The mixed replication of the behavioral results from these studies suggests certain 

cues that were hypothesized to be very salient may actually serve a more peripheral role in online 

donation decision making. As the features of popularity and sponsor status with emotional 

valence did replicate in at least one sample, they are still considered to influence behavior, this 

mechanism is simply less understood. 

4. Finally, this dissertation describes a novel task that will be openly available (available 

on GitHub after publication) for other researchers to use and adapt for future social media 

decision-making fMRI paradigms. This task is one of a handful of naturalistic social media tasks 
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designed for use in biometric and neural experiments (others by Genevsky & Knutson, 2015; 

Sherman et al., 2016), and perhaps one of the closest to an ecologically valid social media 

experience. Other scholars interested in studying social media will be able to use the code for the 

task once this dissertation is published for future research in the field if they wish. 

General Conclusions  
 

Combining the two main studies and pilot study, 19,000 decisions from over 350 

participants provided one clear behavioral conclusion: in individual contexts, people will donate 

more to charities that portray negative emotion compared to positive or neutral emotion. The 

findings of Small and Verrochi’s (2009) studies replicate here. Further, and introduced by this 

dissertation, the main effect of emotional valence on donation behavior replicated in an online 

context that utilized a naturalistic social media experience. Other features of social media posts, 

such as the number of displayed likes on a post, do seem to influence behavior, but the results of 

multiple studies presented here provide mixed results on the direct contribution of the popularity 

and advertisement label on a person’s decision to donate to a charity online. It had been 

hypothesized that popularity and sponsor status would influence donation behavior as central 

processing cues, but this was unable to be investigated from a physiological level due to a 

change in data collection (mentioned in the COVID-19 disclaimer). Additionally, the originally 

proposed studies in this dissertation addressed physiological measures that could account for 

attention and focus on visual central and peripheral cues to distinguish and characterize routes of 

processing and explore whether these cues were central or peripheral.  

 In two out of the three studies (either the pilot + fMRI or pilot + online study), the most 

donated to condition was a negatively-valenced, high popularity, unsponsored post. However, 
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when the posts were grouped by sponsor status and popularity separately, these patterns were 

different. Namely, negatively-valenced posts with low popularity gained a higher average 

number of donations than those with low popularity (sponsor status remained the same as when 

grouped for the main effect), and negatively-valenced, unsponsored posts gained more donations 

than the other categories. What can be concluded is that more studies are needed to fully 

understand the relationship between less salient social media features and their influence on 

actions like donating online, but I am hopeful that even though the results did not completely 

replicate across all three studies, enough evidence was presented here to show there an influence 

of popularity and sponsor status on donation behavior.   

Personality traits, such as a tendency to hold altruistic values and be empathetic, do 

influence donation behavior, in that people who scored higher on a self-reported altruistic values 

scale and empathy scale donated more on average than those who scored low on altruistic values 

and empathy scales (in the online study, but not in the fMRI study). Other types of scales that 

measure altruism commonly used in larger survey batteries such as the General Social Survey, as 

the altruistic love scale, did not have an influence on average donations in either of the studies. 

The most surprising finding from the personality traits was that the lack of a relationship 

between the altruistic acts scale and donations. The altruistic acts scale measures altruistic acts 

that people perform, yet surprisingly, was not correlated with donation behavior. This is 

intriguing because it implies that perhaps people do not view donating online as altruistic as 

other actions that they may perform in their daily lives (such as giving a person on the street 

food). It was also surprising to find that outcome expectancy, yet not self-efficacy was 

significantly correlated with donation behavior in the online behavioral study but not the fMRI 
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study. This could speak to either the small sample size in the fMRI study or the difference in 

representation between the two samples (outlined below in the limitations section).  

 From the standpoint of consistency and replicability, personality traits did not hold 

overall when used to define donation patterns, even though other studies have found support for 

this. However, from the mixed results of the personality trait correlations, across the two main 

studies, it can be concluded that personality traits (specifically, empathy and altruistic values) 

can influence altruistic behavior, although they are not a main influence of donation behavior. 

The exact extent of what types of altruistic personality traits lead to donation behavior remains 

unclear. This also begs the question of whether donating online is enough of an altruistic act to 

be grouped with a personality scale that measures altruism, because if donating online was a true 

act of altruism, scales vetted for construct reliability would be expected to correlate with online 

donation behavior (and this was only partially the case). The lack of a clear relationship between 

altruistic personality traits and online donation behavior opens questions about how altruistic 

online actions are compared to in-person interactions. 

Neural Conclusions  
 

Cognitive neuroscience can produce many activation results when it comes to whole-

brain contrast maps. It is helpful then to group findings based on previous studies that have 

found activations in regions for similar tasks and to not overinterpret results due to reverse 

inference (Poldrack, 2011). Areas that are known to be active during particular task engagement 

(e.g., looking at a screen and seeing occipital lobe activation in the visual cortex) although 

notable, may not be as novel, as these regions have been established in the literature to have 

specific functionality across many years of studies.  
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In general whole-brain analyses, contrast maps compare the baseline activation for 

condition A - condition B (Culham, 2006). Using this subtraction logic, general whole-brain 

contrast maps may be less informative than the contrast maps (because there is no comparison of 

conditions), and it is typical to report the findings from comparison contrasts. The below results 

discuss results focusing on the comparison contrasts and potential interpretations for 

communication scholars. 

Earlier studies have found that altruistic acts like donating money activate neural regions 

such as the caudate and ventral striatum (Harbaugh, Mayr, & Burghart, 2007). More specifically, 

people who have stronger activations in specific regions like the ventral striatum, which is 

associated with monetary reward and donation, are more likely to make voluntary charitable 

donations (Ma, Wang & Han, 2011). The results from this study are consistent with previous 

literature that addresses monetary gains from a neural perspective, where areas such as the 

insula, ventral striatum, and anterior cingulate cortex were active during various comparisons 

(Spaans, Peters, & Crone, 2019). A few studies have looked at areas associated with reward 

circuitry in the brain (Fareri and Delgado, 2014), and multiple regions mentioned in this study 

were active during the fMRI task. These activations were as follows: when participants were 

viewing positive images (putamen, striatum), positive compared to neutral (caudate), negative 

images (vmPFC), and negative compared to neutral images (caudate).  

The ventral striatum, a more specific area that has been studied in reward, was active 

when participants were viewing positive images. Other areas of reward, like the insula, were 

active when participants were viewing positive images and neutral images, respectively. The 



179 
 

 

activation of reward circuitry like this serves as a potential indicator that viewing the positive 

and neutral images served more of a “rewarding” experience compared to negative images.  

In a similar vein, limbic areas such as the anterior cingulate cortex, the medial prefrontal 

cortex, and the temporoparietal junction are typically active with the “tendency to engage in 

altruistic behaviors” (Filkowski, Cochran, and Haas, 2016, abstract). These regions, particularly 

the medial prefrontal cortex, were active when participants were viewing positive images 

compared to negative images, and negative images, respectively. As altruism is a complex 

concept, it is difficult to interpret what these activations mean, and more studies would be 

needed to parse out the neural mechanisms of altruism (some studies, like Tankersley, Stowe, & 

Huettel, 2007; and Filkowski, Cochran, Haas, 2016 have begun to investigate neuroscience 

elements of altruism). Social cognition or the perception, understanding, beliefs, and feelings                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        

of others (Fiske & Taylor, 1991) is a key, well-studied component of cognitive neuroscience. 

Like reward and altruism, similar areas are associated with social cognition, specifically, the 

medial prefrontal cortex and temporoparietal junction (Van Overwalle, 2009). Activation in 

areas of social cognition, such as the temporoparietal junction, was seen in the positive compared 

to neutral contrast and could suggest that people were processing facets of social cognition while 

viewing the positively-valenced stimuli compared to neutral stimuli.  

Finally, there were multiple contrasts that showed activation in the hippocampus and 

parahippocampus, areas that have been established in the literature to assist with memory 

encoding and retrieval (Ranganath, 2010). In the negative > positive contrast, bilateral 

parahippocampal activation occurred. According to Ranganath (2010), the parahippocampal 

regions are involved with context on where and when items were encountered, while 
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hippocampal regions assist with processing representations of items in context (p. 132). The 

parahippocampal regions also assist with inputs from spatial information (e.g., where something 

occurs). The parahippocampal activations specifically occurred only during the negative > 

positive contrasts, which could suggest that when people were viewing the negative images 

compared to the positive images, they were piecing together information from previous 

memories or other contexts that were familiar to them based on what was portrayed in the 

images. The additional element of memory retrieval suggests a higher level of memory 

processing compared to the other contrasts.  

The precuneus, an area associated with visual-spatial imagery, episodic memory retrieval, 

and first-person perspective taking, was active during the positive > neutral and negative > 

neutral contrasts, respectively (Cavanna & Trimble, 2006). During those comparisons (when 

participants were viewing positive and negative images), participants may have been engaging in 

episodic memory retrieval or first-person perspective taking when considering making a 

donation to the charity represented by the post. Posts likely resonated with participants and their 

own experiences as suggested by activation of the precuneus. A recent study by Beard, 

Henninger, and Venkatraman (2021, under review) found that the precuneus was active when 

people were viewing advertisements that contained metaphorical and emotional content, 

suggesting that this area is also associated with self-related imagery in the context of 

advertisements. The results from Beard, Henninger, and Venkatraman’s (2021) study and the 

results of the present dissertation (as well as previous work from Cavanna & Trimble, 2006) 

show that when people are viewing images of other people in both advertisements and a social 
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media context, the precuneus seems to be an active participant in processing the self-related 

imagery.   

Taken together, the processing of social cognition, memory, and reward circuitry is 

relevant as it shows participants were possibly thinking about others or previous experiences 

when processing social media imagery. This is crucial for two reasons: it shows that mediated 

experiences are similar to in-person experiences, but also shows that people process this 

differently-valenced imagery through activation of varied regions related to other motivational 

states (e.g., reward) that could influence an inclination to donate. The neural results support the 

behavioral findings for a main effect of emotion on donation behavior, in that both behavior and 

brain activity varied when participants were shown differently valenced social media images. 

These results also begin to unravel some of the potential cognitive underpinnings of social media 

donation experiences, an area that has not yet been studied in detail.  

Other Notable Neural Findings 

Another area of interest found in one of the above contrasts (negative > positive) is the 

lingual gyrus, which was activated in the liking > scrolling comparison, when participants were 

donating and in the negative > positive valence comparison. The lingual gyrus, which has been 

researched extensively regarding neurological conditions like depression (showing decreased 

connectivity or volume, Jung et al., 2014) is less studied when it comes to communication 

neuroscience. Cognitive psychology studies have found relationships between the lingual gyrus 

and higher-order thinking, such as creative or divergent thinking (Zhang et al., 2016). In this 

context, the lingual gyrus activation should be interpreted with caution, but it could mean that 
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participants were either feeling rewarded when liking and donating to charities or relieving guilt 

related to the causes portrayed in the posts.  

Expected Neural Results Versus Results Presented Here 

Although the neural results can be difficult to interpret, they provide high value by 

raising an additional set of questions for future study. I was surprised to find a lack of results 

when participants were viewing the negative > positive images and positive > negative images, 

specifically. There were no statistically significant areas active from the positive > negative 

image contrast, and only a few in the negative > positive image contrast. Particularly, I thought 

we would find activation in the nucleus accumbens, an area that has been linked to social media 

use (Meshi, Morawetz, & Heekeren, 2013), and also expected more activation patterns in the 

vmPFC, a popular activation area in communication neuroscience. This lack of result has 

multiple interpretations.  

First, it is possible that the stimuli were not drastic enough to produce a polarized neural 

result by valence. Sometimes, studies employing guilt or fear tactics involve graphic images, and 

the images used here were somewhat censored as they were taken directly from Instagram. 

Second, brain regions are often interconnected and serve many cognitive functions, so it is 

possible that similar regions were active when participants were viewing the stimuli, which 

would cancel out activation patterns in the comparison maps (e.g., the positive > negative 

contrast). Third, people are desensitized to online information overall from an abundance of 

choices daily, and as a result of an influx of campaigns, advertisements, and constant 

information, may not elicit as strong psychophysiological responses as expected.   
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Additionally, more recent studies have begun to unravel the neural underpinnings of 

charitable giving, finding increased activation in areas of reward such as the ventral striatum 

when people also have empathetic concerns about charities (Spaans, Peters, & Crone, 2019). 

This supports the notion that there may be neural regions active when certain emotional aspects 

of donation happen, too, or that the charities themselves may influence how people react to 

imagery (e.g., seeing a sad post from a charity that you already have attitudes or beliefs towards).  

Reconnecting Communication and Neuroscience 

 Looking at the behavioral studies through a neuroscience lens allowed for additional 

support for the behavioral patterns found, but offered new insight into how people may have 

been processing the images and making decisions from a biological perspective. The results of 

the experiments demonstrated a main effect of emotionally-valenced images on the dependent 

variable of donation behavior. What do the neural models add to these results? The connection 

between cognitive neuroscience and behavioral studies lies within the ability to draw additional 

conclusions and questions from the neural data in support of behavioral actions. The value of the 

neural data to this dissertation is two-fold. First, the fMRI study provided a glimpse into the 

potential cognitive processing routes of a complicated social media experience. Billions of 

people worldwide spend hours daily on these platforms, and little is known about their influence 

on cognitive processing. Even less is known about how time on these platforms influences 

donation decisions (A Google Scholar search in 2021 for "fMRI" + "social media" + "donations" 

yields less than 700 results, many of which are not academic studies). The neural results from 

this study directly contribute to that knowledge base.  
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Second, the neural results provide support for some of the inconsistent behavioral 

findings. The mixed neural results suggest that social media donations driven by emotionally-

valenced images are complicated and deserve further study. Although fMRI cannot directly 

measure attention without participants engaging in specific attention tasks, the fMRI data have 

informed the behavioral findings to show activational differences by valence. Collecting the 

originally proposed physiological measures, like eye-tracking, would have been more ideal to 

adequately parse out the central and peripheral cues of the social media posts, as these measures 

show specifically what people are paying attention to over time.17  

Not only did the addition of fMRI assist in providing support for behavioral models, but 

it also helped to uncover the cognitive mechanisms at play when people are scrolling on social 

media posts online and thinking about making donations. The addition of neural data, like fMRI, 

and other imaging tools, like fNIRS (functional Near-Infrared Spectroscopy) and EEG (

Electroencephalography), can assist communication scholars in testing the accuracy of cognitive 

theories (by actually viewing the processes live) and supplementally strengthen behavioral 

findings and self-reports.    

Applied Conclusions for Marketers and Scholars 
 

The first applied conclusion of this dissertation is practical - over 400 dollars were 

donated directly to organizations promoting world causes as an outcome of this research. The 

results from these studies also provide more detailed evidence that academically supports 

embodied cognition theories, where our cognition is significantly related to our physical selves.  

 
17 Also, in-lab physiological signal tracking, through eye-tracking, heart rate, or skin conductance, are less 
“invasive” or uncomfortable to the participant, as they do not involve placing the participant in a confined space like 
MRI.  



185 
 

 

 From a marketing perspective, the results of these studies provide important points that 

are valuable in the non-profit marketing sphere. First, the influence of emotion on actions such as 

donations as seen in decades worth of literature is again supported here. Although much of the 

previous literature focuses on in-person or face-to-face interactions, these results show that 

online social media posts were also effective in garnering donations. Negative emotion, 

represented through photographs, was the most influential factor that determined how people 

would act across multiple samples and studies. For non-profit entities, this means that although 

potentially guilt-inducing (by making viewers feel sad), using creative that utilizes negative 

emotion was effective in getting individuals to donate to causes. What does that mean for 

marketers? The results from these studies show that if an organization is looking to gain 

donations for a specific campaign or cause, negatively-valenced appeals may be more effective 

than positively or neutrally-valenced appeals. However, if nonprofits consistently post extremely 

negative content, this could increase negative attitudes towards a cause or organization. The 

relationship between the content marketers use and what will entice people to donate to causes 

remains complicated. 

 Additionally, the qualitative results from the pilot study conveyed that people were 

thinking about the emotions portrayed in the images when they were considering making 

decisions. For example, multiple participants noted that the images made them feel “emotional” 

or like they needed to help. The self-reported depth of emotion provided in the qualitative 

responses in the pilot study could not have been revealed from the neural study, task 

performance, or closed quantitative questions. Although the timing of the fMRI study did not 

allow for qualitative data collection, simply having these results in the pilot data provided 
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necessary and important insights on how to improve the task for the main studies (e.g., by a few 

people asking for a more “realistic” scrolling experience, the task was modified to reflect this). 

Future studies should continue to triangulate the quantitative task behavior, physiological 

responses, and qualitative feedback for the most holistic approach to understanding these 

mechanisms. 

Theoretical Contributions  
 
 Theoretically, the results from these studies support and extend previous research on the 

effective translation of in-person behaviors to online-mediated behaviors. Namely, participants 

acted similarly concerning online donation patterns as those found in previous studies that were 

done in-person. The findings from this dissertation mirror past studies that show that people 

donate to negatively-valenced campaigns more than positively-valenced campaigns but 

contribute the novelty that these specific donation patterns remain consistent in online contexts, 

such as on social media sites such as Facebook or Instagram.  

 From the perspective of theories such as the Elaboration Likelihood Model (Petty & 

Cacioppo, 1986), the studies presented here provide behavioral evidence to support the idea that 

people process social media images as more central cues (e.g., the emotional valence of an 

image), leading to action, compared to other features of posts (e.g., popularity or sponsor status). 

The results of the dissertation studies showed that these less “central” features of social media 

posts serve more of a peripheral role in shaping people’s decisions online. These studies’ results 

also show that combining peripheral cues with key central cues (for example, combining a 

negatively-valenced image with high popularity) is more effective than using a solely specific 
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central cue. Overall, the central route of processing concerning image valence on image-focused 

mediated platforms such as Instagram remains a clear influencer of online behavior.  

Earlier in the dissertation, popularity and sponsor status were labeled as central cues, 

along with the emotional valence of the image. The behavioral results from the main studies 

showed that these variables played more of a peripheral role rather than a central one, in that they 

did not drive a replicated main effect on donation behavior clearly, but did have an influence on 

behavior, as seen through interaction patterns in both studies. The mixed findings from the 

studies do not paint a clear picture of theoretical relevance concerning non-central features of 

online posts, but they do show that popularity and sponsor status remain a piece of the puzzle 

concerning how we view donation behavior online in social media settings. Based on the 

behavioral findings, these cues could be either central or peripheral given other variables like the 

emotional valence of the image. Understanding the roles of these cues is under-researched and 

warrants future study.  

While these studies did not manipulate the initial identified peripheral cues mentioned in 

chapter two (e.g., the ability to share a post, comment on a post, or share it), the mixed influence 

of the theorized central cues (of popularity and sponsor status) seem to function as either central 

or peripheral cues, dependent upon the central cue of the emotional-valence of the image in the 

post. Other theorized peripheral cues, like sharing or commenting, may serve as central cues 

given the importance of things like the emotional valence of the image. To adequately address 

the influence of peripheral cues in online social media posts, additional behavioral studies that 

manipulate each feature (e.g., number of likes, sponsor label, caption, username) would be most 

effective at parsing out the true influence of these features on behavior. Studies that look at 
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message and image congruence support the idea that these peripheral cues could become more 

influential when working in tandem with congruent salient cues (Genevsky, Knutson, & Yoon, 

2018).  

 When looking through the altruism lens, these studies provide support for the idea that 

some people may have more altruistically-based personality traits and act more altruistically in 

specific contexts, perhaps influenced by these personality characteristics. There remains much to 

be studied in the world of mammalian altruism, and humans are no exception. Motivations 

behind participants’ donation behavior in this series of studies ranged (as inferred from the 

qualitative responses in the pilot study) from feeling guilty (when seeing sad posts) to wanting to 

help causes they believed in. The open-ended questionnaire results from the pilot study support 

the notion of reciprocal prosocial behavior, rather than true altruism (with no anticipation for a 

reward or reciprocation), where participants held motivations for donating that stemmed from 

personal benefit (e.g., relieving guilt).  

 The last theoretical contribution lies within the application of the study results and 

methodological tools to be used for other parallel theoretical frameworks that could be relevant 

to studying communication phenomena. For example, technologies such as fMRI lend 

themselves to applications beyond traditional behavioral research. Concepts like technological 

presence, or the feeling that we are connected through technology like in face-to-face 

interactions, can be explored using biometric tools.  

Limitations 
 
 In many dissertations, the first limitations are related to experimental and theoretical 

design. 2020 was an unconventional year due to a global pandemic that shut most of the United 
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States down for a considerable amount of the year, causing mental, physical, and emotional 

stress to many citizens of the United States and the world. This was also the year that some pilot 

data and MRI data were collected for this study. Limitations within this timeframe will be 

reviewed first.  

 All participants who volunteered for the MRI study were required to undergo COVID-19 

screenings as well as abide by COVID-19 safety protocols by the research center, which 

included wearing a face mask for the entirety of the experiment, including the time spent in the 

scanner. The MRI scanner is already a tight space, and requiring participants to wear face masks 

may have caused participant fatigue earlier (as well as other technical problems, such as fogging 

of the mirror which utilizes the projector displaying the task). This was noted by the researcher 

when pulling participants out of the scanner, and indicated by a few participants verbally (by 

seeing fogginess on the projector mirror from mask-wearing). This could not be avoided at the 

time.  

 Additionally, participants’ donation patterns may have been different had data been 

collected in a different economic era. It is estimated that 43% of people in the United States have 

taken a financial loss from someone in their household’s job loss in 2020 (Parker, Menasce 

Horowitz, & Brown, 2020). People may have donated differently (and been more or less 

generous, depending on their personal situation) if data were collected during a more stable 

economic time. 

 Another limitation of the MRI study that is relative to all functional MRI tasks is one of 

ecological validity. It is challenging to design a task that resembles reality while capturing the 

hemodynamic response, and even more difficult to fairly and properly interpret MRI results 



190 
 

 

without overreaching. For example, when showing participants visual stimuli, the researcher 

would expect to find active voxels in the visual cortex, as the researcher is stimulating that area. 

For regions of the brain that have established functions, like the visual cortex, it is easier to 

interpret what activation in these areas may mean. But in areas that have multiple functions, or 

serve a higher-order executive function, it can be difficult to design an appropriate task to 

produce precise and objective valid and reliable interpretations. As such, tasks must be simple in 

nature as not to complicate the interpretation of results. The interpretation of results should be 

conservatively done within standards of open science (like those outlined through the Open 

Science Framework, see Nosek et al., 2015). The task in this research was simplified to include a 

combination of the fewest conditions and the most realistic design while maintaining the ability 

to capture the variables of interest. On the other hand, from a neuroimaging perspective, some 

neuroscientists may find a task that uses more complex and ecologically valid stimuli (e.g., an 

Instagram post) as a design limitation, as it is difficult to trace the exact function of activation 

unless researchers are clear on the regions’ established cognitive function.  

 A secondary limitation related to the collection of physiological data is in the participant 

experience. Being a participant in the fMRI scanner or in a psychophysiological laboratory 

introduces a non-naturalistic environment to the stimuli. Although from an experimental 

perspective, this is helpful as the environment is controlled, this may cause the participant to pay 

more attention to the task than they would in their real life. For example, if a participant is 

scrolling Instagram on a computer in a lab, there are likely no distractions from scrolling, which 

could cause them to pay more attention to details in the posts than they would if they were 



191 
 

 

passively scrolling on their own device with the television on in the background. This is 

unavoidable in these experiments but worth mentioning.  

 Another limitation related to fMRI design involves the stimuli. It is necessary to 

counterbalance the types of images people are seeing (e.g., faces versus objects) in an fMRI 

experience to help control for spurious activation patterns. Thus, the images themselves could 

not contain text or animation, things one would likely see on a social media post. Although 

counterbalancing the content of images was necessary to allow for interpretation of the neural 

data, it could also be viewed as a limitation. Introducing text and animated elements into images 

is an area of future study that would be useful. 

 There are other more traditional quantitative limitations to these studies, too. fMRI is an 

expensive methodological tool, and for that reason, sample sizes are often smaller to minimize 

cost (under 20 participants). Smaller sample sizes can negatively influence statistical inference 

for multiple reasons (Yarkoni, 2009). Another limitation from the pilot and online study’s 

sample is representation: the sample consisted of students completing the study for course credit. 

A more representative sample would be helpful to understand whether there are personality and 

demographic differences, specifically in age and education status, in online donation behavior. 

Future Directions  
 
Neuroimaging Directions 
 

fMRI data are vast, and there are many additional analyses that may be useful to explore 

for future study but were not covered in the scope of this dissertation, as they involve additional 

technical skills and training. In the coming months, Nicole Henninger and other researchers (Liz 

Beard and Vinod Venkatraman) plan to extend this research in the following ways. First, we are 
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currently in the stage of analyzing an fMRI model that views donations as a parametric 

modulator for brain behavior. fMRI researchers use models like these to parse out individual 

differences in behavior that could be linked to neural differences, and here models like this can 

be used to show connections between the individual choices people made with their brain 

behavior. This will be useful to understand individual differences in brain behavior compared to 

how people donated in the task. 

Additionally, we plan to conduct a region of interest (ROI) analysis, which will target 

areas of interest that were found to be active based on the whole-brain analysis described above. 

Region of interest (ROI) based analyses provide additional information to discover new 

information about the contrasts within conditions, as “it can often be difficult to discern the 

pattern of activity across conditions from an overall map” (Poldrack, 2007, p. 67). Additionally, 

running an ROI analysis can reduce Type I error by limiting the number of statistical tests 

performed on the data (Poldrack, 2007). ROI analyses can provide additional insight to help 

characterize some of the unexpected findings of the current whole-brain analyses by isolating 

specific regions that may be overlooked in the whole-brain analysis but are meaningful to 

interpret. An extension of an ROI-based analysis that involves combining the ROI results with 

aggregate behavior through Berkman and Falk’s (2013) Brain-As-Predictor approach may yield 

useful insights. To utilize a Brain-As-Predictor approach, neural results are compared with 

longitudinal outcome data where “longitudinal outcomes are tested using a predictive statistical 

model that specifies brain measures as predictors” (Berkman & Falk, 2012, p. 48).  

Additional extension and future directions involve collecting biometric data (the 

measures are outlined in Appendix B) using the same experimental design and stimuli. The 
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addition of the biometric data can help explain some of the unexpected neural and experimental 

findings. For example, gaining heart rate and eye-tracking data may explain the why and how of 

popularity and sponsor status, questions that remain unanswered. Because of the mixed 

behavioral findings, where in one study popularity helped predict donations (but not the other), 

more research is needed to understand the contribution of social media post features aside from 

image valence.  

Behavioral and Experimental Directions 

This dataset was rich, in that there were many potential analysis directions that could 

have been explored regarding social media posts and donation patterns. One important future 

question that arose from this research stemmed from classifications of altruistic acts online. What 

is the difference between donating to an organization based on seeing a post compared to liking 

or sharing? One key future direction would compare the relationship between the role of liking 

or sharing and donating to the organization. Although this dataset does not include sharing as a 

behavior, liking behavior will be compared to donation behavior in future behavioral analyses. 

Comparing binary liking behavior and donating behavior across categories is a future analysis 

that will be useful for publication but requires more technical training to interpret correctly and 

thus will be explored in the future.  

The relationships of liking, sharing, and commenting on donation behavior raise the 

question of the role of slacktivism in online media behavior, or what types of online behaviors do 

people perceive as slacktivist versus helping. Behavioral analyses such as the one listed above 

can assist in determining whether people liked posts but didn’t donate and whether actions like 

liking served as more of a “slacktivist” role.  
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 Additional work should focus on revealing the nuanced features of social media (e.g., 

popularity, sponsor status, and varying comments) and how they influence donation behavior 

online. Useful future studies should prioritize the influence of other peripheral cues, such as the 

number of comments, usernames, and captions to view how these features influence decisions to 

donate online in combination with the central cue of the emotional valence of the post image. 

The analyses from this study endorse the idea that people cognitively and behaviorally process 

and respond differently to positive and negatively-valenced images online, but additional image 

sets could pinpoint smaller differences in image components that lead to prosocial decisions. 

Closing Comments 
 

Looking ahead, the results from the studies reported here can be used in multiple fields. 

The task outlined in this project was a first attempt at creating a realistic social media-based 

design that examined peoples’ donation decisions online while enabling the collection of brain 

activity. Like the published research before this that parsed out donation behavior and brain 

activity (Genevsky & Knutson, 2015; Genevsky, Yoon, & Knutson, 2017, Ma, Wang, & Han, 

2011), this design allowed for participants’ to make a real decision (incentive-compatible) while 

scrolling through online campaigns. This task presented here is one of only a handful of modern 

fMRI studies that provides an element of ecological validity through real donations while 

presenting participants with experimental stimuli that realistically looks like a current social 

media experience. This is different from previous designs that may test ecologically valid 

decisions, but isolate the specific visual elements of social media. The current studies are an 

attempt to combine behavioral and neuroscience-based methods to examine a realistic decision 

that thousands of people choose to make on social media daily.  
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On the first page of this dissertation, the aim of the work was outlined as,  

...this project aims to explore how people behaviorally and psychophysiologically interact 
with online cause-marketing campaigns by putting participants in a scenario that 
replicates an online social media experience. 
 

Behaviorally, patterns surrounding participant decisions in online donation scenarios revealed 

that certain facets of social media posts do influence behavior. The psychophysiological data, in 

this case, fMRI findings, supplemented the behavioral findings while providing insight into the 

cognitive processing systems at play while participants were viewing the images and making 

decisions.  
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APPENDIX B: COVID-19 Contingency Plan 
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COVID-19 Dissertation Contingency Plan  
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Communication on August 31st, 2020 
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Introduction and Rationale 
 
 As of March 2020, Temple University has moved online for instruction. Although the university 
plans to return in person as of August 2020, many students are anxious and may attempt to 
move their courses entirely online. Additionally, students who have returned home may not 
move back to campus even if the semester is in-person. This has greatly impacted research 
data collection and other  
 Nicole Henninger defended her dissertation proposal in May 2020. At that time, the 
committee members and Nicole agreed that her dissertation proposal plan may need to change 
if she is unable to collect data in person due to the effects of COVID-19 closures and changes in 
research practices. This document is in response to the possibility and probability that the Fall 
and Spring semesters in 2020 and 2021 will not operate as normally as research conducted 
before March 2020. As such, the defended proposal’s data collection plan may not be viable nor 
sustainable for Nicole to complete her dissertation according to the proposed timeline. Since the 
situation of economic, institutional, and public is difficult to predict, three plans will be proposed 
below that allow for a completed dissertation. Each plan has various advantages and 
disadvantages, but all focus on the core component of Nicole’s dissertation: the features and 
behaviors of online donation behavior.  
 After the committee agrees to the contingency plans, Nicole and the committee will 
make a decision to choose one of the options by September 2020. This will allow for full data 
collection and analysis over the fall and spring semesters.  

 
Route I: Three Behavioral Studies (Online) 

 
Objective and Rationale 

This option collects data purely online in order to avoid face-to-face (F2F) contact with 
participants that may be unsafe. In the three behavioral experiments, participants will be 
performing the Instagram donation task outlined in the dissertation proposal. The first study will 
employ the Instagram donation task as designed in the proposal. The second study will employ 
the same task with different stimuli manipulations. The third study will manipulate the foil posts, 
or the posts that are interwoven in between the donation posts, to see if there is an influence of 
the images people see before they are posed with a donation action. This option will also 
include short qualitative participant interviews with approximately 30 participants chosen at 
random conducted via Zoom or phone.  

Although this option is the safest concerning F2F interactions, it changes the dissertation 
topic greatly, in that there are no biometric variables of interest in the study. To adapt, Nicole 
would need to either rewrite a portion of the front end of the dissertation or include additional 
chapters that outline the additional variables of interest.  

 
Research Questions and Variables of Interest 
 Since this option does not utilize biometrics at all, the research questions and variables 
of interest change considerably. Dependent variables of liking and donation amount will stay 
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consistent, however, biometrics will not be treated as dependent variables (e.g., fMRI 
activations as DV) because these metrics are not collected in this plan. This plan also seeks to 
investigate the role of generational differences in donation behavior by collecting multiple 
samples within different age groups.  The independent variables are:  
 Study 1: Image Valence*18, Popularity*, Sponsor Status*  

Sample:  
150 SONA participants aged 18-30 
150 participants aged 35 - 65 (MTurk or Academic Prolific) 
 

Study 2: Caption Valence (positive, negative, neutral), Caption Call to Action 
Sample:  
30 pilot rating participants of captions (SONA)  

150 participants aged 18-30 (SONA) 
150 participants aged 35 - 65 (MTurk or Academic Prolific) 
 

Study 3: Foil Content OR Influencer Foils Change (Emotional vs. Functional) 
Sample:  
30 pilot rating participants of foil images as emotional/functional 

(SONA)19  
150 participants aged 18-30 (SONA) 
150 participants aged 35 - 65 (MTurk or Academic Prolific) 

 
Budget Allocation 
This is using $2,500 in funds from the Young Scholars award to the project.  

Study 1:  
$1 for each participant for donations (150 x 2)    $300 
$8 for each participant for MTurk Sample (150)   $1200 
Study 2:  
$1 for each participant for donations (150 x 2)    $300 
$8 for each participant for MTurk Sample (150)   $1200 
Study 3 
$1 for each participant for donations (150 x 2)    $300 
$8 for each participant for MTurk Sample (150)   $1200 
 
Total budget for all studies:       $4,500 

 
Changes to the Dissertation Document 
 The physiological chapters of the dissertation may not be relevant to the studies above, 
as those metrics are not collected. Although they will be included in the final dissertation, a 

 
18 These are the same as outlined in the defended dissertation proposal.  
19 All SONA participants are free and will not be counted in the budget as paid participants.  
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contingency chapter must be added to describe the above plan and outline the theoretical 
contributions of the new variables (captions and foil image changes). This plan provides a more 
behavioral, holistic view of the Instagram experience and factors in more variables that could 
potentially contribute to online donation behavior. It sacrifices the physiological component of 
the dissertation, aside from including timing variables such as reaction time. 
 

Route II: 1 Behavioral Study (Online) and 1 fMRI Study (F2F) 
*This is the option that was chosen for the dissertation in August 2020.  

 
Objective and Rationale 

Route II involves a behavioral study that gives people money to donate to causes (same 
as Route I’s Study 1) but also includes a small fMRI sample (no more than 20, no less than 10) 
that begins to incorporate physiology into the design. It may be more viable to collect MRI data 
as Temple’s scanning center will be opening in the Fall of 2020, and have procedures in place 
for safe data collection of participants. Finding a sample of 20 participants compared to 40 or 50 
for physiological data collection in our lab may be easier, also. The tasks in both the behavioral 
and fMRI would be the task outlined in the dissertation proposal, and the study appointments 
would be the same (in terms of what participants would be doing during the appointment).  

 
Research Questions and Variables of Interest 
 The variables of interest for this option stay consistent with the proposed variables in the 
dissertation proposal, with the exception of the exclusion of the physiological variables (heart 
rate, skin conductance, eye-tracking, facial EMG). It is possible to gather some of these metrics 
during fMRI based on our scanning center’s capabilities, but it is unknown whether these 
options will be available in the Fall of 2020. Below is an outline of the two samples and costs 
associated with such.  
 Sample 1: Online Behavioral Sample 

Sample:  
150 SONA participants aged 18-30 
150 participants aged 35 - 65 (MTurk or Academic Prolific) 
 

Sample 2: fMRI Sample 
Sample:  
15-20 fMRI participants 

 
Budget Allocation 
This is using $2,500 in funds from the Young Scholars award to the project. Additionally, this 
plan relies on scanning availability from Temple University’s Brain Imaging Center.  

Sample 1:  
$520 for each participant for donations (150 x 2)    $1500 

 
20 This dollar amount takes into account the first proposal donation amount for each participant.  
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$8 for each participant for MTurk Sample (150)   $1200 
Sample 2: 
$5 for each participant for donations (20)     $100 

 
Total budget for all studies:       $2,800 
**If donation is reduced to $4, this is $2500, the amount awarded from Young Scholars. 

 
Changes to the Dissertation Document 
 This plan would need an additional contingency rationale outlined before the research 
questions and hypotheses section. Additionally, more literature review on fMRI and studies in 
fMRI would need to be reviewed. The analysis section would also be edited to plan specific 
MRI-based analyses and pipelines. 

 
Route III: 1 Behavioral Study (Online) and 1 Biometric Study (F2F) 

 
Objective and Rationale 

This option is the most similar to the original dissertation by collecting biometric and 
behavioral data. This option foregoes the fMRI component, but otherwise, remains intact with 
the originally proposed dissertation. Here, three samples will be collected (one online that 
incorporates a more representative sample) and one biometric sample in the CARD lab.  

This option is potentially the riskiest concerning COVID-19, as this option will require 
close proximity to participants to collect biometric data.  

 
Research Questions and Variables of Interest 
 In this option, the research questions and variables of interest remain consistent with the 
original questions, hypotheses, and variables of the defended proposal. The only differences 
are that there would be no fMRI component, and some biometrics may not be collected due to 
the personal contact concerning setup (e.g., heart rate and respiration bands or facial EMG). 
Otherwise, the dissertation plan would remain relatively consistent with the defended proposal.  
 
Budget Allocation 
This is using $2,500 in funds from the Young Scholars award to the project.  

Study 1:  
$5 for each participant for donations (150 x 2)    $450 
$8 for each participant for MTurk Sample (200)   $1600 
Study 2:  
$5 for each participant for donations (50)     $450 
Total budget for all studies:       $2,500 

December 2020 Update to Contingency Plan  
 
Based on discussions between the dissertation committee and Nicole Henninger, the second 
option (fMRI and behavioral study) was chosen for the dissertation’s main studies. 
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The following research questions and hypotheses were removed from the proposal as they are no 
longer relevant to the data collected for the dissertation. They are included here for transparency.  
 
“Although it is unknown how the triangulation of the above physiological responses will relate to 

task behavior, there are some facets of specific biometric responses that are well established in 

the literature reviewed in chapters three and four. Based on this literature, the following 

biometric hypotheses are outlined. 

H4: Skin conductance levels will increase from baseline for a) high-valence posts (highly 

  positive or negative based on pretest rating scales) and b) will correlate with 

 donation behavior. 

H5: Heart rate will be slower from baseline levels for negatively-valenced images than 

  positively-valenced images. 

Additionally, questionnaires and fMRI pilot data will be used to see whether there are individual 

demographic and personality influences that assist in explaining donation patterns across 

participants. These questions are exploratory in nature, in that they are not the main focus of the 

dissertation, but will be modeled in the analyses. 

H7: Posts eliciting high arousal rates will elicit higher neural activation in brain regions  

 associated with emotional processing (e.g., vmPFC).” 

These hypotheses and research questions have been replaced with neural hypotheses that were 

preregistered on Aspredicted.org (Appendix E) and approved by the dissertation committee 

and all relevant parties before data collection began.  
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Below is additional content about the original design setup. As the final main study did not 

include these physiological measures and biometric equipment setup, these are not included in 

the main document. 

Physiological measures that will be monitored during the experiment are eye-tracking, 

heart rate, skin conductance, respiration, and facial EMG.*21 Below are setup descriptions of 

each metric. Data will be collected using a TOBII T60XL eye tracker (eye-tracking) and 

BIOPAC system (heart rate, respiration, and skin conductance). Eye-tracking is the most 

straightforward, as it only requires glasses or a monitor that can record eye movements. A 

picture of the eye-tracking device that will be used in this study is seen in Figure 25.   

  

 
21 *These metrics are dependent upon biometric suite capabilities at the Center for Applied Research in Decision Making. At 
least two of the physiological metrics will be used, and all of the metrics will be reported on in results, even if the data are 
unusable due to equipment age and the sensitivity of the data.  
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Figure 25.  

TOBII eye-tracker setup 

Source: Nicole Henninger, Center for Applied Research in Decision Making 

 

Notice the participant does not need to wear a device. The monitor has a camera-like device that 

calibrates to the participant’s pupil before the experiment and tracks eye movements after 

calibration until the experiment is over. After participants are seated at the eye-tracker station, 

their skin will be cleaned with unscented skin wipes and the skin conductance transmitter will be 

placed on their right wrist. Two electrodes will be placed on the index and middle finger, 

connected to the EDA leads on the transmitter.22 A visual of the skin conductance setup is seen 

in Figure 26.  

  

 
22 Although this device also tracks PPG, another metric used to measure heart and blood activity, that data will not be collected 
here as there is no theoretical evidence to suggest it adds to the study. 
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Figure 26.  

The BIOPAC setup for the EDA (skin conductance) Bionomadix transmitter  

Two electrodes are placed on the index and middle fingers, respectively, then connected to the 

wireless transmitter through the leads (black and red cables).  

Source: Nicole Henninger, Center for Applied Research in Decision Making 

 

After the EDA transmitter is placed, the participant will be fitted for the heart rate and respiration 

bands. This setup involves a more complex hardware setup, where participants wear two bands 

(one under the ribcage and another along the middle abdomen). Electrodes are placed in an “L” 

position on the participant and both respiration and heart rate leads are connected to the same 

transmitter (see Figure 27).  
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Figure 27.  

Heart rate and respiration hardware setup by BioNomadix transmitter  

Left image showing the setup of the respiration (chest and abdomen) transmitter band and 

electrodes. This participant is also wearing the skin conductance transmitter. Right image 

showing the addition of the heart rate band, located just approximately at the second rib.  

Source: Italia Hanik, Center for Applied Research in Decision Making 
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APPENDIX C: List of Images Used in Pilot Study  
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APPENDIX D: Pilot Study Protocol  
 

Instagram Pilot Study Protocol 
1. Arriving to CARD 
Appointment times are exact, so try to arrive 15 minutes before the appointment time. 

Once you arrive, do the following. Thanks for all of your hard work on this experiment! 

 

2. Survey Setup  
1. Set up 5 laptops in Room 453 

2. Log into laptops 

3. Pull up survey link 

4. Get consent forms from Nicole/Liz’s office or Emily 

 

3. Consenting Participants 
It’s important that you make participants feel comfortable when they arrive at our 

center. Tell the participants that they need to fill out this consent form before starting 

the study, and that during the study, they will be taking a survey in a room with other 

students. Have them fill out the consent form in the RA office. Once they are finished, 

ask them if they have any questions. 

● If they have no questions, walk them over to Room 453 where the surveys 

are set up.  

● Make sure you are walking quietly in case other students are in process of 

taking their survey.  

4. Taking the Survey 
● Set the student up at a computer and pull the survey up for them. Type in 

their participant ID, and ask them to read the directions screen and 
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begin. Tell the students the survey should take about 25 minutes. Sit in 

the room with the students while they are taking the survey. Feel free to 

do other work, as long as you are quiet. If there is no room in the testing 

room, tell the participant you will be in the RA office and to walk down 

when they are finished. 

5. Debriefing 
When the participant is finished, take them into the RA room and ask if they have any 

questions about the survey or intent of the experiment. Answer these questions 

honestly. Tell them if they like, they can e-mail Nicole with their contact information 

and she can share the overall results of the survey with them.  

● At this point, the participant can leave.  

  
6. Assigning Credit/Filling out Log sheet 
Go back and fill out the log sheet for every participant. This is really important because 
it’s the only way to trace participants, and it’s the only way Nicole knows to give them 
credit. Make sure to fill out the comments section if needed (examples of things to add 

to the log sheet are: they felt sick in the middle and needed to leave, finished the 

survey in 2 minutes, were late, etc.) 

 

That’s it! Set up the room for the next group of 
participants, if you have time.  
 

Verbal Scripts 
Consent: 
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“Hello! Are you here for the Instagram study? 
If no: Direct person to the right place :)  
If yes: Great. What is your name? [check person in on log sheet] 

“Feel free to have a seat. Before we start, do you have any questions?”  
If yes: [Answer questions or direct to Nicole/Liz/Emily] 
If no: [Hand participant consent form] 

“This is our consent form. Please read through and sign the white space near 
the top half of the form. You do not need to list the date or print your name.  
Before you read through, I would like to clarify a few things about the study. 
Although the form reads the study will take 1.5-2 hours, you will not be here 
longer than 30 minutes. Also, the form mentions that you may see offensive or 
explicit content. You will not see this, this is from a former study. You will only 
be seeing real photos taken from Instagram today.” 
 
Once the consent form is signed, move on to survey administration.  

Survey administration: 
“You can follow me to the survey room. There may be a few participants 
already taking the survey so just make sure to enter the room quietly. The task 
will only take you about 25 minutes. Please feel free to come find a researcher 
in the hallway during the study if you have any questions” 

Debrief: 
“Do you have any questions? Is there anything else you’d like to know about 
our study?  

If yes - explain (if you don’t feel like you can explain, tell the 
student to e-mail Nicole) 

If no - Great! We should issue your SONA credit in 72 hours. This 
study is worth .5 credit. Thank you so much for being on time and 
participating in our study!” 
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APPENDIX E: Preregistration of Studies on Aspredicted.org  
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APPENDIX F. Stimuli for Main Studies  

In order of Negative, Positive, Neutral 
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Positive images 
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Neutral images 
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APPENDIX G: fMRI Study Day Packet for Participants  
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APPENDIX H: fMRI Study Sample Participant Recruitment Advertisements 

 

 


