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Abstract 

This thesis empirically investigates alarm and prosocial words in online news 
headlines and the associated reads (the number of clicks), responses (including the 
number of likes, dislikes, and comments), and relays (the number of shares). I 
analyze over 170,000 online news headlines and mainly the associated number of 
reads and likes for each news story on an online news platform. Theoretically, 
based on the meta-level evolutionary theory－evolution by natural selection－I 
propose a middle-level evolutionary model of prosocial media effects from a 
nature-nurture interactive perspective. Then, I propose a specific evolutionary 
model that was derived from the proposed middle-level model, the human alarm 
system for sensational news, a psychological mechanism designed to detect and 
concern threatening news. I generate research questions from the specific model 
to test whether news headlines with alarm words attract more likes as a survival 
concern indirectly through an increased number of reads as a selection device, and 
whether prosocial words in headlines serve as a moderator. The results of a 
conditional indirect effect model showed that given that online readers click on 
(i.e, read) news headlines with alarm words, the fact that it has a prosocial word in 
the headlines leads readers more likely to “like” it. The empirical findings’ 
theoretical and methodological contributions, research agenda, and examples of 
implications for future studies are discussed. 
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CHAPTER 1 INTRODUCTION 

  An empirical study was conducted to test online news headlines with prosocial 

and alarm words and the associated generic digital footprints including reads 

(clicks), responses (likes, dislikes, and comments), and relays (shares) on an 

online news platform. I first propose a middle-level evolutionary model of 

prosocial media effects derived from the meta-level evolutionary theory. In 

Chapter 1, I define prosociality, outline theories of prosociality, and discuss 

psychological antecedents and consequences of prosociality. Chapter 2 outlines 

current theories of prosocial media effects, critically reviews these prosocial 

media effects theories, and synthesizes all these theories in different media effects 

paradigms. Chapter 3 discusses the origins and ultimate functions of prosociality 

and synthesizes selective, indirect, conditional, and transactional prosocial media 

effects from a comprehensive nature-nurture interactive view. 

  Then, based on the proposed middle-level evolutionary model of media effects, 

chapter 4 investigates research questions generated from a specific evolutionary 

model, the human alarm system for sensational news. I first highlight literature 

gaps regarding sensational news with prosocial acts research. I then analyze 80,000 

online news headlines in the Pilot Study and 170,000 online news headlines in the 

Main Study. Theoretical and methodological implications of the findings are 

discussed accordingly. Chapter 5 concludes this thesis by setting forth a research 

agenda and by providing examples of implications to stimulate future studies. 

 

1.1 Brief Introduction 

  The Ice Bucket Challenge went so viral on social media that millions of ice 
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bucket-related videos were posted on Facebook and Instagram in 2014 (Townsend, 

2014). This campaign promoted awareness of the disease, amyotrophic lateral 

sclerosis (ALS) and invited research donations for the ALS Association (in the 

U.S.) or other organizations. The rule of this challenge was that the challenger had 

to be filmed dumping a bucket of ice water on his or her head, then within 24 

hours, nominate three new participants to do the same, with all of the money 

generated being donated to charitable organizations. The campaign hit people all 

over the world so that actors, singers, businessmen, government officers, 

YouTubers, and friends on Facebook accepted the challenge. More than 2.4 

million ice bucket-related videos have been posted on Facebook and 3.7 million 

on Instagram (Townsend, 2014). Since July 29, 2014, the ALS Association has 

received US$115 million in Ice Bucket Challenge donations (ALS Association, 

2014), whereas it only received about 2.3% of that sum in 2013 (Townsend, 2014). 

Without media (especially social media such as Twitter and Facebook), this 

prosocial campaign could not have been successful. The Ice Bucket Challenge is a 

real life example of prosocial media effect. 

  Theoretically, psychologists have paid a great deal of attention to the concept of 

prosociality (e.g., Keltner, Kogan, Piff, & Saturn, 2014; Penner, Dovidio, Piliavin, 

& Schroeder, 2005; Zaki & Mitchell, 2013). Social scientists have been interested 

in asking the question: Why are individuals good to others? The enormous amount 

of scientific research across disciplines indicates that prosociality is an important 

topic to human beings. If understanding prosociality has received such remarkable 

attention and scientific advancement, another question should be asked: How does 

one spread and “promote” this “goodness”? Media is a useful collective tool for 

transmitting prosocial messages to potentially massive audiences. This thesis 

 2 
 



     
 

adopts various evolutionary perspectives to outline an agenda for future research 

on prosocial media effects. 

 

1.2 What is Prosociality? 

  Prosociality is defined as the traits, values, beliefs, and behavior that 

individuals direct to the benefit of others, such as caregiving, helping, and 

altruism (Caprara, Alessandri, & Eisenberg, 2012; Keltner et al., 2014; Penner et 

al., 2005). The psychological aspect of prosociality contains emotions such as 

compassion, being moved, softhearted, sympathetic, tender, touched, and warm, 

and feeling pity (Goetz, Keltner, & Simon-Thomas, 2010). 

 

1.2.1 Theories of Prosociality 

  Different disciplines including sociology, psychology, economics, and 

evolution have developed their own theories of prosociality. These theories share 

similar concepts of prosociality. Sociology scholars often adopt the term solidarity 

or solidary behavior. In sociology, there are at least five types of prosociality: 

cooperation, fairness, altruism, trustworthiness, and being considerate 

(Lindenberg, 1998). These concepts all refer to socially accepted behavior, 

involving sacrifice that benefits others. Solidarity entails all five types of 

prosociality (Lindenberg, 2006). Relationships with weak solidarity are expected 

to generate fewer sacrifices than those with strong solidarity. For example, if you 

needed money to solve a financial problem, you would expect a close friend 

would be more likely to help you than a neighbor. 

  Psychology researchers often use the term prosocial behavior or helping 

behavior. It is an umbrella term adopted to describe acts that increase another’s 
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welfare (S. H. Schwartz, 1973) such as volunteer work, and donations of money, 

blood, or organs. Recently, psychological theories have been used to explain the 

existence of prosocial behavior. For example, Batson and his colleagues proposed 

the empathy-altruism hypothesis (Batson, 1987, 1991) in which one develops 

feelings for other individuals in need, imagines the individual’s difficulty, and 

values the individual’s welfare (Batson, Eklund, Chermok, Hoyt, & Ortiz, 2007; 

Batson, Turk, Shaw, & Klein, 1995). This affects one’s empathic concern (i.e., 

feeling empathy for an individual in need), and in turn causes helping behavior. 

Another example is the attachment theory (Bowlby, 1969), which posits that 

attachment and caregiving behavior are innate in human beings. In experiments, 

the activation of attachment security prompted adaptation to the other’s 

perspective (Mikulincer, Gillath, & Shaver, 2002) and evoked empathic responses 

such as sympathy, compassion, tenderness (Mikulincer et al., 2001), and helping 

behavior (Mikulincer, Shaver, Gillath, & Nitzberg, 2005). 

  Behavioral economists have used economic games to investigate prosocial 

behavior including trust, reciprocity, generosity, and cooperation. Trust games 

were used to measure an individual’s willingness to trust others (e.g., Burks, 

Carpenter, & Verhoogen, 2003); ultimatum games were used to measure fairness 

and reciprocity (e.g., Güth, Huck, & Müller, 2001; Güth, Schmittberger, & 

Schwarze, 1982); dictator games were used to assess generosity (e.g., Bardsley, 

2008); and the prisoner’s dilemma game was used to measure cooperative 

strategies that combined the protection of oneself from being exploited and 

exploiting others (e.g., Huia & McGeoch, 2007; Nowak & Sigmund, 1993). After 

all, the term altruism, used by evolutionary scholars, is common in all of the 

above three fields (Lindenberg, 2006). Thus, evolutionary theory has influenced 
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how psychologists, economists, and behavioral scientists perceive and investigate 

prosociality. 

 

1.2.2 Psychological Antecedents and Consequences of Prosociality 

Propagation 

  In the social life of human beings, prosociality such as cooperation and trust, is 

fundamental to their survival and reproduction from the evolutionary perspective. 

However, a social dilemma arises when individuals have a strong incentive to 

behave selfishly and in an untrustworthy way at a cost and loss to others, thereby 

damaging their contribution to the group and society (Dawes, 1980). To propagate 

prosociality, including reciprocal altruism, cooperation and trust, gossip, has a role 

in the social process, which could solve the contradictions in social dilemmas. 

Gossip is commonly perceived as being antisocial because it involves negative 

communication appraising an absent third party in an unfair manner (Foster, 

2004). However, researchers have defined prosocial gossip as a specific type of 

gossip designed to solve the cooperation issue. Prosocial gossip shares the 

negative evaluation of a targeted individual or group to protect other individuals 

from antisocial behavior (Feinberg, Willer, Stellar, & Keltner, 2012). In this way 

the propagation of reputational information through gossip is an efficient and 

low-cost form of punishment (Feinberg, Cheng, & Willer, 2012) that enhances 

cooperation (Feinberg, Willer, & Schultz, 2014). The reason why individuals 

propagate prosocial gossip is because the individuals observing antisocial 

behavior experience its negative effects, including feeling frustrated, annoyed, and 

irritated. Sharing antisocial information decreases its negative effects, so 

individuals engage in the propagation of prosocial gossip, even if personal costs 
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(e.g., money) are involved (Feinberg, Willer, Stellar, et al., 2012). This implies 

that psychological constructs such as prosocial motivation, emotions, personality 

traits, and values explain why individuals propagate prosociality. 

 

1.2.2.1 Prosocial motivation: Empathy. 

  Empathy is a special phenomenon that differs from other emotions (Wondra & 

Ellsworth, 2015). Individuals are driven to either experience it or to avoid it (Zaki, 

2014). The empathy-altruism hypothesis states that empathy engenders the desire 

to help those in need (Batson, 1991; Batson, Duncan, Bruce, Ackerman, Buckley, 

& Birch, 1981; Coke, Batson, & McDavis, 1978). The ultimate goal of prosocial 

motivation and behavior related to empathy is thus to benefit others (Batson, 

Dyck, Brandt, Batson, & et al, 1988). 

  The concept of empathic concern explains what leads individuals to feel 

empathy for a person in need (Batson, 1991). Empathic concern entails sympathy, 

compassion, and tenderness, which then motivate individuals to be helpful 

(Batson, 1987, 1991). Taking another’s perspective, imagining the other’s plight 

(Stotland, 1969), and valuing the welfare of a person in need are all causes of 

empathic concern (Batson et al., 2007). Empathy involves thinking about how the 

life of a person in need would be affected by the events at hand (Batson, 1987, 

1991; Batson et al., 2007). 

 

1.2.2.2 Prosocial emotions. 

  Normally, prosocial emotions include compassion, gratitude, and forgiveness 

(Mikulincer & Shaver, 2010). Compassion is the same as empathic distress that 

has been perceived as a vicarious experience of another’s feeling of distress 
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(Ekman, 2003). An appraisal model of compassion explains that when we observe 

a person deserving of help and we do not have the resources to help, we feel 

distress, anxiety, and fear; however, if we have the ability to help, feelings of 

compassion intervene (Goetz et al., 2010). Gratitude is a prosocial state and a trait 

that strengthens social relationships (Tsang, 2006). It motivates individuals to 

repay the help they have received from others through social exchange by 

expressing their appreciation (McCullough, Kilpatrick, Emmons, & Larson, 2001). 

Forgiveness takes place when a person who has been hurt cancels a debt (Exline 

& Baumeister, 2000). Despite the offender’s hurtful behavior, the motivation for 

revenge against the offender is diminished by feeling of forgiveness (McCullough, 

Worthington, & Rachal, 1997). 

  Some emotions that are perceived as having only negative psychological and 

behavioral consequences, such as shame (de Hooge, Breugelmans, & Zeelenberg, 

2008), guilt (de Hooge, Nelissen, Breugelmans, & Zeelenberg, 2011), and 

embarrassment (Epley, Savitsky, & Gilovich, 2002; Feinberg, Willer, & Keltner, 

2012), also signal prosociality. Emotion theorists postulate that emotions are 

generally functional if they benefit the individual or society (Keltner & Gross, 

1999). Shame is an unpleasant emotion involving feelings of inferiority, 

worthlessness, and a damaged self-image (Ausubel, 1955). De Hooge et al. (2008) 

found that pro-self individuals acted prosocially in situations where current 

decisions were made rather than in situations that were not relevant to the decision 

at hand if shame was imagined, recalled or experienced. The results showed that 

shame had a constructive interpersonal function that motivated individuals to 

behave prosocially. 

  By punishing interpersonal wrongdoing, guilt protects and improves social 
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relationships (Baumeister, Stillwell, & Heatherton, 1994). Individuals who feel 

guilty behave more prosocially (e.g., Ketelaar & Au, 2003) because they are 

motivated to help those they have wronged to repair the damage to the 

relationship (Baumeister et al., 1994). When individuals have violated a social 

norm or interrupted a social interaction, they may also feel embarrassed (Keltner 

& Buswell, 1996). Embarrassment is an unpleasant emotion that people want to 

avoid. However, embarrassed individuals are more likely to behave prosocially, 

and observers have perceived embarrassed individuals to be more prosocial 

(Feinberg, Willer, & Keltner, 2012). 

 

1.2.2.3 Prosocial personality: Agreeableness. 

  Trait psychologists commonly agree that the big five (extraversion, neuroticism, 

agreeableness, conscientiousness, and openness to experience) is a comprehensive 

framework for portraying the fundamental personality differences among 

individuals (McCrae & Costa, 1990, 1997). Agreeableness, for example, has been 

seen as a major trait of prosociality (Graziano, 1994; Graziano & Tobin, 2002). 

Individuals who have a highly agreeable personality are more willing to sacrifice 

self-interest to help others, cooperate with others, and have positive feelings and 

perceptions of others (Graziano, Hair, & Finch, 1997; Graziano, Jensen-Campbell, 

& Finch, 1997). They are also more likely to be altruistic and trustworthy 

(Graziano, 1994; McCrae & Costa, 1997). Agreeableness interacts with empathic 

concern to elicit helping behavior (Graziano, Habashi, Sheese, & Tobin, 2007). 

 

1.2.2.4 Prosocial value: Self-Transcendence. 

  Basic values are trans-situational goals that guide the principles individuals and 
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groups live by (S. H. Schwartz, 1992, 1994). Benevolence and universalism are 

self-transcendent values. Individuals who have benevolent values are reliable and 

trustworthy, and also care about the welfare of other group members (S. H. 

Schwartz et al., 2012). Alternatively, individuals with universalist values accept 

and understand out-group members who are different from them rather than only 

being concerned with what benefits in-group members. They care about all people 

(equality and justice) and the world (environmental protection) (S. H. Schwartz et 

al., 2012). 
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CHAPTER 2 PROSOCIAL MEDIA EFFECTS 

  The media, including both the traditional media, such as television and 

newspapers and the new media, such as social media, are collective tools to 

potentially propagate prosociality to massive audiences. Scholars have developed 

important media effects theories in the past four decades to understand the 

influence of mass communication (i.e., via the traditional media) on media 

reception processes and the influences of mass self-communication (i.e., via the 

new media) on the interaction between media reception and generational 

processes (Castells, 2007; McQuail, 2010; Valkenburg, Peter, & Walther, 2016). 

  Several individual-level media effects theories, such as cultivation theory 

(Gerbner, 1998; Gerbner & Gross, 1976), the general aggression model (Anderson 

& Bushman, 2002; Anderson & Carnagey, 2004; DeWall & Anderson, 2011; 

DeWall, Anderson, & Bushman, 2011), and the reinforcing spiral model (Slater, 

2007, 2015; Slater, Henry, Swaim, & Anderson, 2003), have been developed to 

explain and evaluate the effects of media consumption on antisociality (e.g., 

aggression, antisocial behavior). Empirical studies have, for example, focused 

heavily on the effects of violent video games on aggression (Anderson & 

Bushman, 2001; Anderson et al., 2010; Ferguson, 2007a, 2007b, 2015, for 

meta-analyses). However, comparatively fewer scholars have studied the media 

effects on prosociality. 

  A few media effects theories have been put forward recently to explain 

prosociality. From an empirical perspective, these theories (mainly the general 

learning model; GLM) have focused on the indirect effects of prosocial media to 

explain why exposure to prosocial media elicits prosocial behavior such as 
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helping (Buckley & Anderson, 2006; Gentile et al., 2009; Greitemeyer, 2011a; 

Prot et al., 2013). Yet, prosociality in selective, conditional, and transactional 

media effects has been unclear. Therefore, this thesis draws on a comprehensive 

individual-level media effects theory－the differential susceptibility to media 

effects model (Valkenburg & Peter, 2013)－to understand the roles of, and 

associations between, the prosocial media variables (e.g., prosocial media use and 

media processing) and the prosocial non-media variables (e.g., prosocial 

motivation, emotions, personality, values, and behavior). 

  Contemporary theories have lacked explanations regarding the origins and 

ultimate functions of prosociality to understand what it is in terms of media 

effects research. Social psychologists have been interested in the causes and 

consequences of prosociality, whereas evolutionary biologists have emphasized 

the origins and ultimate functions of altruism under the auspices of natural 

selection (McAndrew, 2012; Penner et al., 2005). The complementarity of the two 

traditions enriches the conceptualization, theoretical framework, and methodology 

to deeply understand altruism (McAndrew, 2012). Further, the intersection of 

evolutionary theories and media effects theories provides a more comprehensive 

explanation of cultural products (e.g., prosocial media) (Fisher & Salmon, 2012). 

Based on the postulations of natural selection, the evolutionary perspectives 

consider the origins of altruism and reciprocity while examining why prosocial 

psychological states explain prosocial outcomes (Keltner et al., 2014; Penner et al., 

2005). The theories of inclusive fitness and reciprocal altruism are the two basic 

theoretical frameworks to explain why human beings have psychological 

mechanisms designed to help both relatives and non-relatives (Hamilton, 1964a, 

1964b; Henrich, 2004; Kurzban, Burton-Chellew, & West, 2015; Trivers, 1971). 
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These theories have been adopted in this thesis to understand the existence of 

prosocial media effects. 

  How does prosociality propagate? It is important not only to understand why 

prosociality spreads through the media, but also to recognize the origins of 

prosociality in the media. Building upon the differential susceptibility to media 

effects model and other individual-level media effects theories, this thesis 

synthesizes the selective, indirect, conditional, and transactional media effects of 

the prosocial media and the non-media variables by understanding the functions 

of prosociality from evolutionary perspectives. 

 

2.1 Current Theories of Prosocial Media Effects 

2.1.1 General Learning Model (GLM) 

  The contemporary media effects research on prosociality is empirically 

well-explained by the general learning model (Buckley & Anderson, 2006; 

Gentile et al., 2009). The general learning model is an expanded version of the 

general aggressive model (Anderson & Bushman, 2002; Anderson & Carnagey, 

2004), which states that exposure to violent media triggers antisocial thoughts and 

behavior. According to the general aggressive model, aggressive media contents 

affect internal states such as aggressive cognition, arousal, and individual affect, 

and in turn elicit both short-term and long-term aggressive behavior. A 

meta-analytic review found that exposure to violent video games caused increased 

aggressive cognition, affect and behavior, and decreased empathy and prosocial 

behavior in both Japan and Western countries (Anderson et al., 2010). 

  Similar to the general aggressive model, the general learning model proposes 

that two types of input variables (personal and situational) influence three types of 
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internal states (cognition, affect, and arousal), and in turn affect outcomes 

(changes in personality and behavior) (Buckley & Anderson, 2006). The personal 

variables are related to learning including gender, age, grade, ability, personality 

traits, and income level. The situational variables are also relevant to learning 

ability in terms of media content, media exposure, cues, and incentives (e.g., 

Anderson & Bushman, 2002). One’s internal state, including cognition (attitude, 

attribution, belief, expectation schema, perceptual schema, and thought), affect 

(emotion and mood), and arousal, can be elicited through the interaction of the 

two input variables. The interactions of the three routes in turn cause appraisal, 

decisions and behavior involving factual learning (increased learning of specific 

and concrete facts), learning behavior (enhanced learning of various types of 

complicated behavior), and changes in personality (change to one’s knowledge 

structures and then one’s personality) (Buckley & Anderson, 2006). 

  Numerous empirical studies have adopted the general learning model as a 

theoretical perspective to examine the effects of prosocial media exposure (e.g., 

video games, songs, television, and fiction) on prosocial thoughts and behavior. 

For example, correlational, longitudinal, and experimental studies have shown 

that playing prosocial video games enhanced children’s, adolescents’, and young 

adults’ prosocial behavior in Singapore, Japan, and the United States (Gentile et 

al., 2009). The first study was a cross-sectional correlational study with 

Singaporean school children aged about 13. The results showed that exposure to 

games where the players have to help others were positively related to empathy, 

helping, donating, cooperation, and sharing. The second study was a longitudinal 

study with Japanese children aged about 11. This study found that exposure to 

games with scenes in which players helped children, parents, friends, and 
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strangers at Time 1 predicted helpful and prosocial behavior at Time 2 (three to 

four months later). The third study was an experimental study in the U.S. with 

young adults aged 19. Participants who played a prosocial game (Super Mario 

Sunshine or Chibi Robo) were more likely to help their partners than those who 

played a violent game (Ty2 or Crash Twinsanity) or a neutral game (Pure Pinball 

or Super Monkey Ball Deluxe) (Gentile et al., 2009). 

  Greitemeyer and his colleagues conducted a series of experiments comparing 

the effects of playing prosocial video games (Lemmings and City Crisis), neutral 

video games (Tetris), and violent video games (Lamers) on prosociality. Playing 

prosocial video games increased empathy (Greitemeyer, Osswald, & Brauer, 2010) 

and the accessibility of prosocial thoughts (Greitemeyer & Osswald, 2011), and 

decreased aggressive cognition (Greitemeyer & Osswald, 2009) and 

schadenfreude (Greitemeyer et al., 2010). The accessibility of prosocial thoughts 

(Greitemeyer & Osswald, 2010) and empathy (Happ, Melzer, & Steffgen, 2015; 

Prot et al., 2013) were the possible mediators explaining the effect of playing 

prosocial video games on prosocial behavior such as picking up spilled pencils, 

participating in further studies without compensation, and helping a harassed 

woman (Greitemeyer & Osswald, 2010). In addition, girls who played prosocial 

games more frequently had better perspective-taking and were more sympathetic 

(Vieira, 2014). Empathy also explained the relationship between prosocial media 

use and prosocial behavior in Australia, China, Croatia, Germany, Japan, Romania, 

and the U.S. (Prot et al., 2013). 

  Apart from investigating prosocial video games, Greitemeyer and his 

colleagues tested the influences of prosocial songs on prosociality. Comparing 

participants listening to songs with neutral lyrics, (i.e., “On the Line” by Michael 
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Jackson, “Spiel um deine Seele” by Peter Maffay, “An Englishman in New York” 

by Sting, “Octopus’s Garden” by the Beatles, “Rock This Party” by Bob Sinclair, 

and “Vertigo” by U2), with those listening to songs with prosocial lyrics, (i.e., 

“Heal the World” by Michael Jackson, “Ein bisschen Frieden” by Nicole, “We Are 

the World” by Liveaid, “Help” by the Beatles, “Love Generation” by Bob Sinclair, 

and “Feed the World” by U2 with Band Aid), showed enhanced empathy and 

accessibility to prosocial thoughts, which in turn caused prosocial and cooperative 

behavior (Greitemeyer, 2009a, 2009b). Additionally, listening to songs with 

prosocial lyrics reduced aggressive affect (stated hostility) and aggressive 

cognition (attitudes toward violence), which in turn decreased aggressive behavior 

(Greitemeyer, 2011b). 

  A longitudinal study showed that U.S. adolescents’ consumption of TV content 

containing behavior intended to help others or to benefit society as a whole 

predicted lower levels of aggression and higher levels of prosocial behavior 

(Padilla-Walker, Coyne, Collier, & Nielson, 2015). Furthermore, reading fiction 

with enhanced imagery generation elicited affective empathy and then exhibited 

helping behavior (Johnson, Cushman, Borden, & McCune, 2013). In summary, 

the effects of prosocial media on prosociality were empirically well studied 

(Greitemeyer, 2011a). 

 

2.1.2 Other Theories 

  No other media effects theories have studied prosociality directly. Indeed, 

almost all of the media effects theories have focused on the influence of violent 

media. However, these theories have also provided a theoretical framework in 

which to understand prosociality in the media. 
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2.1.2.1 Social cognitive theory. 

  Based on an agentic conceptual framework, social cognitive theory (Bandura, 

1986, 2001, 2002) examines the determinants and psychosocial mechanisms 

through which symbolic communication affects human thought, affect and 

behavior. This theory analyzes psychosocial functioning by using triadic 

reciprocal causation, including personal factors (cognitive, affective, and 

biological factors), environmental factors (e.g., mass media), and behavioral 

patterns, in which these three factors influence each other interactively (Bandura, 

1986). Individuals that are proactive, self-organizing, self-reflecting, and 

self-regulating have an improved capacity for observational learning (Bandura, 

1986, 1997, 2001). Affective, cognitive, and behavioral learning from direct 

experience are able to be accomplished by observing others’ behavior or by 

receiving information conveyed by the mass media (Bandura, 1986, 2002). 

Through Bandura’s agentic conceptual framework and determinants and 

psychosocial mechanisms, prosociality can be learned through symbolic 

communication. 

  Social cognitive theory guides the transactional processes of altruistic acts on 

media and the receivers’ prosocial affective, cognitive, and behavioral outcomes. 

Seventy-three percent of the randomly selected programs in a study on American 

television featured acts of helping, sharing, giving, or donating (S. W. Smith et al., 

2006). These television programs taught children and reminded adult viewers of 

prosocial norms and standards. Viewers, as the observational learners, first paid 

attention to modeled figures such as attractive characters that were prosocial. 

They encoded and retained the prosocial characters or plots in their memories 
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through repeated exposure, and then matched the modeled behavior (prosociality 

in media) when they faced real life, helping situations. The observational learners 

internalized the matching responses as a normative guide for prosociality 

(Bandura, 1986, 2001, 2002). 

 

2.1.2.2 Cognitive-neoassociation theory.   

  Media portrayals of antisocial and prosocial behavior retained in memory serve 

as priming effects that activate thoughts and cause related covert behavior 

(Berkowitz, 1984). Audiences receive ideas from the mass media communicating 

antisocial or prosocial messages that help foster related behavior. Prosocial 

media-activated cognitive processes (i.e., thoughts and memories) facilitates 

prosociality such as helping behavior (Berkowitz, 1984). 

 

2.1.2.3 Selective exposure theory.   

  Individuals are motived to select information that matches their attitudes, 

beliefs, and behavior, and to defend them from challenges (Festinger, 1957). This 

kind of selectivity has been called a congeniality bias (Eagly & Chaiken, 1993, 

2005; Hart et al., 2009) or a confirmation bias (Jonas, Schulz-Hardt, Frey, & 

Thelen, 2001). According to cognitive dissonance theory (Festinger, 1957), 

exposure to selective congenial information is a tactic to avoid feelings of 

discomfort from dissonant cognition. In communication studies, individuals 

selected media content and contexts that suited their attitudes and beliefs (e.g., 

Klapper, 1960; Stroud, 2014; Zillmann & Bryant, 1985). Scholars have also 

adopted selective exposure theory as a theoretical framework to explain media 

violence (e.g., Atkin, Greenberg, Korzenny, & McDermott, 1979; Langley, 
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O’Neal, Craig, & Yost, 1992). Weaver (2011) conducted a meta-analytic review of 

selective exposure and found that individuals selected violent media because 

violent media content enhanced physiological arousal and then increased 

enjoyment (Zillmann, 1991). Alternatively, an individual who has a prosocial 

personality and values may select media with prosocial contents and context. 

 

2.1.2.4 Uses and gratifications theory. 

  This theory is a user-centered approach to explain how individuals use media to 

fulfill their need for gratification instead of how individuals are affected by media. 

Social and psychological needs result in different patterns of media exposure 

leading to needs gratification and other results (Katz, Blumler, & Gurevitch, 1973, 

1974). The uses and gratifications approach has been used to explain that 

individuals who have higher sensation seeking and aggressive personality traits 

are more likely to watch violent media content in films, television programs, and 

the Internet (Greene & Krcmar, 2005; Kremar & Greene, 1999; Slater, 2003). 

However, no studies have examined the relationship between prosocial 

personality traits (i.e., agreeableness) and prosocial media use. Finn (1997) found 

that individuals with agreeable personalities were less likely to watch television 

but this negative correlation disappeared after controlling for the other big five 

personality traits and social origins (i.e., participants’ and their parents’ 

occupation). Based on the logic of this approach, agreeable individuals would 

choose prosocial media content. 

 

2.1.2.5 Cultivation theory.   

  Cultivation theory states that media users perceive social reality through 
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extensive exposure to media-provided messages. This theory assumes that 

individuals develop attitudes, beliefs, and expectations about real life based on the 

mass media (mainly television) they consume, and then make decisions in the real 

world in conformity with this (Gerbner, 1998; Gerbner & Gross, 1976). According 

to this theory, prosocial behavior is passively affected by extensive media 

exposure. If the media portrays a world in which every person cares about and 

helps each other, audiences will also perceive the real world as prosocial. 

 

2.1.2.6 Reinforcing spirals model.   

  Slater (2007, 2015) treats media use as a mediator that explains the effects of 

individual-difference variables on criterion variables. This model investigates the 

role of media in developing and maintaining short-term and long-term beliefs, and 

attitudes and behavior elicited by those beliefs, attitudes and behavior. The 

dynamic role of media use in social identity and attitude development is 

emphasized (Slater, 2007, 2015). A previous study by Slater et al. (2003), 

confirmed the existence of reinforcing spirals and found concurrent effects of 

adolescents’ aggressiveness (cognitions, values, and behavior) on violent media 

use and lagged effects of violent media use on aggressiveness. Applying the same 

logic concerning the concurrent and lagged effects of prosociality on prosocial 

media use and of prosocial media use on prosociality would be worth 

investigating. 

 

2.2 Critical Review of Current Theories of Prosocial Media Effects 

  In a hypothetical situation, suppose a person donates $100 to the ALS 

Association after watching the ice bucket challenge videos on Twitter. Is this 
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because the person is an agreeable person who chooses to watch the ice bucket 

challenge videos on Twitter (selective media effect)? Or does this person donate 

money after watching these videos on Twitter (direct media effect)? Is this 

person’s empathy triggered after watching these videos on Twitter so that he or 

she donates money (indirect media effect)? Does an agreeable person donate 

money because he or she watches these videos on Twitter (indirect media effect)? 

Or is an agreeable person’s empathy stimulated after watching the videos while a 

non-agreeable person’s empathy is not (conditional media effect)? Does an 

agreeable person donate money after watching these videos, while a 

non-agreeable person does not (conditional media effect)? Does she or he become 

a more agreeable person, show more empathy to others, and watch other charity 

campaigns after making the donation, thus donating more money (transactional 

media effect)? 

  There have been many follow-up studies to empirically test prosociality 

through the general learning model, indicating that empirical studies have placed 

more weight on explaining the indirect prosocial media effects on prosocial 

behavior (e.g., Gentile et al., 2009; Greitemeyer, 2011a; Prot et al., 2013). This 

means that the path from watching the ice bucket challenge videos on Twitter to 

donating money because of enhanced empathy is well supported empirically. 

However, prosociality driven by other media effects have not yet been 

systematically clarified and synthesized. Based on a comprehensive media effects 

theory, the differential susceptibility to media effects model (Valkenburg & Peter, 

2013), this thesis intends to systematically understand the selective, direct, 

indirect, conditional, and transactional media effects of the prosocial media 

variables (prosocial media use and media processing) and prosocial non-media 
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variables (prosocial motivation, emotions, personality, values, and behavior). 

  Except for the general learning model, most of the media effects theories have 

not explicitly studied prosociality. A list of 20 meta-analyses on media effects 

from 1991 to 2015 shows that eight meta-analyses were related to aggression and 

anti-sociality but only one analyzed prosociality (Valkenburg et al., 2016). In fact, 

most of the media effects theories were initially developed to understand the 

influences of violent media. For example, cultivation theory was constructed to 

penetrate the consequences of violence on television (Gerbner & Gross, 1976). 

Likewise, the reinforcing spirals model was developed to understand the 

concurrent and lagged effects of aggressiveness on violent media use and violent 

media use on aggressiveness (Slater et al., 2003). Empirical studies have, for 

example, focused heavily on the effects of violent video games on aggression 

(Anderson & Bushman, 2001; Anderson et al., 2010; Ferguson, 2007a, 2007b, 

2015, for meta-analyses). In addition, numerous studies have compared the effects 

of prosocial media use with violent media use on prosocial and antisocial 

behavior (Greitemeyer & Mügge, 2014, for meta-analytic reviews). A few studies 

have even found positive effects, such as cooperation and reciprocity, on prosocial 

behavior from playing violent video games (e.g., Greitemeyer, Traut-Mattausch, 

& Osswald, 2012; Velez, Greitemeyer, Whitaker, Ewoldsen, & Bushman, 2016). 

  Why has violent media research attracted so much attention? One of the most 

convincing explanations comes from an evolutionary psychology perspective 

(Buss & Shackelford, 1997). Human beings have a long history of violence. Daly 

and Wilson (1988) found that evidence of violence among our human ancestors 

has been growing due to paleontological detective work. Evolutionary psychology 

provides a detailed explanation for the origins of aggression with a set of premises 
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(Buss & Shackelford, 1997). The first one is that human behavior is a product of 

mechanisms that are activated by inputs. Violent media is an input that elicits 

aggressive behavior in humans. The second one is that all psychological 

mechanisms developed through the evolutionary process by natural selection. 

Selection is a powerful process, creating complex psychological mechanisms for 

solving adaptive problems such as reproductive success or the fitness of human 

organisms (Atkinson & Wheeler, 2003; Cosmides & Tooby, 1994). Human beings 

learn aggression from violent media as an adaptive behavior to enhance their 

survival and reproductive success. It is because the media products are created by 

human beings with an evolved brain, and that human beings interact with these 

cultural products using these evolved brains (Fisher & Salmon, 2012; Saad, 2012). 

Our brain has evolved adaptive mechanisms, which after receiving input from, for 

example, prosocial media, produce certain prosocial psychological and behavioral 

outcomes for adaptive purposes. 

  Although violent media research has attracted communication scientists, none 

of them have studied violent media effects from the point of view of 

biological-genetic bases. All of the media effects theories explaining violent 

media influences have focused on its social-cultural aspects (environmental 

learning). This is attributed to philosophical preferences in the field of 

communication that have led to an ontology that only contemplates the 

social-cultural parts of human beings (Sherry, 2004). However, a nature-nurture 

interactive perspective provides a fuller picture for explaining media effects on 

human beings (Ferguson, Winegard, & Winegard, 2011; Hennighausen & Schwab, 

2015). This thesis gains insight from the evolutionary perspectives and tries to 

outline the social-cultural and biological-genetic sides of prosocial media effects. 
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  To understand prosocial media effects, the following two questions should be 

asked: 

  1) What are the psychological antecedents and consequences of prosocial media 

effects (social-cultural reason)? 

  2) What are the origins and ultimate functions of prosocial media effects 

(biological-genetic reason)? 

  Theories of prosociality in media effects are designed to answer the first 

question—the psychological antecedents and consequences of prosocial media 

effects from a social-cultural point of view. The empirical evidence provides the 

best explanation for the psychological mechanism in media effects, especially the 

indirect effect. For example, the general learning model states that prosocial 

internal states such as empathy explain the reason why exposure to prosocial 

media positively affects prosocial behavior such as helping (e.g., Buckley & 

Anderson, 2006; Gentile et al., 2009; Greitemeyer & Osswald, 2010; Prot et al., 

2013). These theories are not designed to answer the second question, regarding 

the origins and ultimate functions of prosocial media effects, from a 

biological-genetic point of view. Yet, the second question is also important 

because a comprehensive nature-nurture interactive view of prosocial media 

effects expands our knowledge of the phenomenon. 

  Based on the previous reviews of prosociality (e.g., Goetz et al., 2010; Keltner 

et al., 2014; Penner et al., 2005; Wondra & Ellsworth, 2015; Zaki, 2014), 

prosociality is a unique concept with origins and ultimate functions, and 

psychological causes and consequences. As a result, the prosocial media effect is a 

distinct topic worth studying and reviewing. Building upon the differential 

susceptibility (of prosociality) to media effects model, this thesis aims to set forth 
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a research agenda to generate future research on prosocial media effects from the 

evolutionary perspectives including sociobiology, evolutionary psychology, 

neo-Darwinism, and cultural evolution. 

 

2.3 Synthesis of Prosocial Media Effects 

  Valkenburg and Peter (2013) argued that the existing media effects theories lack 

consensus with regard to the process of media effects. First, selective exposure 

theory (Klapper, 1960; Stroud, 2014; Zillmann & Bryant, 1985) and uses and 

gratifications theory (Katz et al., 1973, 1974; Rubin, 2002) both explain the 

selective, and conditional, media effects that individual difference variables (such 

as personality traits) and social context variables (such as peer influence) have 

that can be independent variables or moderating variables directly affecting media 

selection or conditionally affecting media use and effects. That is, the reason why 

one chooses to watch the ice bucket challenge videos on Twitter is because one is 

an agreeable person; and one donates money because one watches these videos 

and at the same one has a high level of agreeableness (as a moderator). Second, 

cultivation theory (Gerbner, 1998; Gerbner & Gross, 1976) proposes a direct 

media effect in which the outcomes of the media effect are directly affected by 

media use. That is, one donates money to the ALS Association simply because 

one watches the ice bucket challenge videos on Twitter. 

  Third, the reinforcing spirals model (Slater, 2007, 2015) finds an indirect media 

effect wherein media use as a mediator explains the relationship between the 

individual difference variables and the outcome variables. That is, an agreeable 

person donates money because she or he watches these videos on Twitter. The 

general aggression model (Anderson & Bushman, 2002; Anderson & Carnagey, 
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2004) and general learning model (Buckley & Anderson, 2006; Gentile et al., 

2009) address the indirect media effect wherein an internal state as a mediator 

affects the association between media use and the outcomes of the media effects. 

That is, a person’s donation after watching the ice bucket challenge videos on 

Twitter is explained by increased empathy. Fourth, social cognitive theory 

(Bandura, 1986, 2001, 2002) conceptualizes a transactional media effect wherein 

the outcomes of the media effect also affect the individual difference variables, 

social context variables, media uses, and media response (psychological) states 

over time interactively and reciprocally. That is, after donating money to the ALS 

Association, one becomes a more agreeable person, watches more charity 

campaigns, shows more empathy and sympathy to others, and thus donates more 

money. 

  Due to the lack of consensus over the process of media effects, Valkenburg and 

Peter (2013) integrated different features of previous media effects theories and 

proposed the differential susceptibility to media effects model to identify and 

synthesize the roles of and relationships between the media and non-media 

variables as the independent, moderating, mediating, dependent or conditional 

variables in the media effects processes. This model consists of media use, media 

effects, differential-susceptibility variables, and media response states. 

  Media use is defined as the choice of media types, content, and technologies; 

and media effect is defined as the short term and long term intrapersonal changes 

in attitudes, beliefs, values, personality traits, and behavior influenced by media 

consumption (Valkenburg et al., 2016). There are three types of 

differential-susceptibility variables: dispositional susceptibility, in which the 

selection of media is due to gender, personality traits, attitudes, beliefs, values, 
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and motivations that are stable across time and situations; developmental 

susceptibility, in which the emotional, cognitive, and social development 

influence the selective use of media; and social susceptibility, in which media 

selection is based on social-context factors at the interpersonal level (e.g., family 

and friends), group level (e.g., school and work organizations), and cultural level 

(e.g., religion). The media response states are cognitive, emotional and excitative 

states that are elicited from media use. There are four propositions regarding this 

model. 

 

Proposition 1: Differential-susceptibility variables (dispositional, developmental, 

and social) affect media use, media response states, and media effects. 

 

Proposition 2: Media use mediates the relationship between 

differential-susceptibility variables and media response states or media effects; 

media response states mediate the relationship between media use and media 

effects. 

 

Proposition 3: Differential-susceptibility variables affect media use and moderate 

the relationship between media use and media response states or media effects. 

 

Proposition 4: Media effects influence differential-susceptibility variables, media 

response states, and media use. 

 

  Following the features and propositions of the differential-susceptibility 

variables in the media effects model and referring to the above section regarding 
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the psychological antecedents and consequences of prosociality, this thesis adopts 

the differential susceptibility to media effects model to explain the process of 

prosocial media effects, consisting of prosocial media use, prosocial media effects, 

prosocial differential-susceptibility variables, and prosocial response states. 

Prosocial media use is the selection of any media types that contain prosocial 

content. Prosocial media effects represent intrapersonal changes including 

prosocial personality trait (i.e., agreeableness), prosocial values (i.e., 

self-transcendence including benevolence and universalism), and prosocial 

behavior (e.g., caring, helping, donating). The prosocial differential-susceptibility 

variables contain agreeableness and self-transcendence that are developed and 

formed gradually to become stable prosocial personality traits and values due to 

interpersonal (e.g., family and peers), group (e.g., study and work organizations), 

and cultural (e.g., religion) influences. Prosocial internal states consist of 

prosocial motivation (i.e., empathy) and prosocial emotions (i.e., compassion, 

gratitude, forgiveness, shame, guilt, and embarrassment). The four propositions 

for this model are: 

 

Proposition 1: Prosocial differential-susceptibility variables (agreeableness and 

self-transcendence) affect prosocial media use, prosocial internal states (empathy, 

compassion, gratitude, forgiveness, shame, guilt, and embarrassment), and 

prosocial media effects (agreeableness, self-transcendence, and prosocial behavior 

such as donations). 

 

Proposition 2: Prosocial media use mediates the relationship between prosocial 

differential-susceptibility variables and prosocial internal states or prosocial media 
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effects; prosocial internal states mediate the relationship between prosocial media 

use and prosocial media effects. 

 

Proposition 3: Prosocial differential-susceptibility variables affect prosocial 

media use and moderate the relationship between prosocial media use and 

prosocial internal states or prosocial media effects. 

 

Proposition 4: Prosocial media effects influence prosocial 

differential-susceptibility variables, prosocial internal states, and prosocial media 

use. 
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CHAPTER 3 EVOLUTIONARY PERSPECTIVES ON PROSOCIAL 

MEDIA EFFECTS 

  Due to philosophical preferences in the field of communication, contemporary 

communication theories have been developed to explain the psychological 

antecedents and consequences of prosocial media effects (particularly indirect 

media effects) by using the social-cultural perspective (Hennighausen & Schwab, 

2015; Sherry, 2004). These theories, however, do not explain the origins and 

ultimate functions of the prosocial media effects from the biological-genetic 

perspective. Craig (1999) identified seven major traditions of communication 

theory. None of these traditions has considered the biological-genetic influence on 

media effects. 

  The countless culture-specific traditions and expressions observed through the 

media are important; however, there are underlying patterns of universal human 

conditions in the media that are heterogeneous throughout the world (Saad, 2012). 

The content of the media reflects the ways in which human beings have continued 

to deal with the same issues in the modern world that their ancestors did in the 

world they lived in. For example, there have been many types of media stories 

pertaining to cooperation and reciprocal altruism to solve adaptive problems 

(Fisher & Salmon, 2012). Because the media as a cultural product is a part of 

human nature and can be explained and anticipated based on the adaptive 

problems human beings have faced throughout history, Fisher and Salmon (2012) 

argued that an interaction between media research and evolutionary theories 

should be initiated. 
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3.1 Origins and Ultimate Functions of Prosociality Propagation 

  One of the earliest ideas behind propagating prosociality was suggested by 

Charles Darwin before media even existed. Darwin (1871) viewed prosociality 

(sympathy in his terminology) as the most important of the evolved ‘instincts’ of 

human beings and stated that sympathy would be enhanced through natural 

selection. He summarized Adam Smith’s (1759) concept of sympathy, that seeing 

a person suffering from hunger, cold and fatigue would remind the observer to 

recall some of these painful states. The observer would then be encouraged to 

relieve the suffering of the other, to relieve his or her own painful feelings (A. 

Smith, 1759). 

  According to Darwin (1871) sympathy is expressed solely towards the 

members of one’s own community, particularly for its beloved members. Human 

beings selfishly hope to receive rewards for showing sympathetic kindness to 

others. Feelings of sympathy are also highly important to all those who aid and 

defend one another. Communities with the largest number of sympathetic 

members grow, thrive and raise their offspring to develop to the greatest extent 

possible. It is noted that Darwin distinguished the concept of sympathy from love. 

He gave two examples to support this argument: a mother may love her baby but 

cannot feel sympathy for her baby at the same time; and a man loves his dog but 

he does not sympathize with it. 

 

3.1.1 Prosociality towards Kin and Non-kin 

  Under the meta-theoretical framework of inclusive fitness and reciprocal 

altruism (Hamilton, 1964a, 1964b; Henrich, 2004; Trivers, 1971), evolutionary 

theorists have investigated costly prosocial behavior. Broadly speaking, 
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evolutionary explanations for prosociality are based on the above two meta-level 

theories (Kurzban et al., 2015). The theory of inclusive fitness (Hamilton, 1964a, 

1964b) explains why certain organisms such as humans have psychological 

mechanisms designed to help relatives, starting from the closest individuals such 

as offspring and full siblings, to the least close such as strangers. The logic is that 

genes copy themselves and become enhanced in continuous generations by 

providing benefits to the individuals who carry the genes (Hamilton, 1964a, 

1964b). The theory of reciprocal altruism (Trivers, 1971) explains why certain 

organisms such as humans have psychological mechanisms designed to help 

non-relatives such as friends and strangers. The explanations of friendship and 

long-term non-kin relationships turn on how cooperation and actions that benefit 

others can reciprocally bring delayed benefits to oneself. Under this theory, 

prosocial emotions serve as prosocial signals, and prosocial behavior is perceived 

as a by-product of internalized social norms (Simon, 1990). According to the 

evolutionary game theory, if developing a long-term relationship with a 

trustworthy and cooperative person increases one’s delayed benefits, then 

prosocial strategies will disseminate within populations (Trivers, 1971). 

 

3.1.2 Evolutionary Cyber-psychology 

  Recently a new theoretical approach, called the evolutionary cyber-psychology 

perspective, has been proposed to explain the evolved motives, preferences, 

dispositions, and adaptive mechanisms individuals have when they are engaged in 

Internet behavior (Piazza & Ingram, 2009, 2015). This approach can explain why 

online communication such as social networking platforms are so resistless and 

addictive (Crosier, Webster, & Dillon, 2012). According to the theory of 
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reciprocal altruism (Trivers, 1971), humans benefit from cooperation with non-kin. 

This kind of connection is no longer limited by geographical constraints because 

humans can now connect with each other via social media platforms. Upstream 

reciprocity exists when an individual receives a prosocial act from a provider then 

performs an altruistic act benefitting the next individual (Buss, 2008), making the 

theory of “pay it forward” possible online (Crosier et al., 2012). 

 

3.1.3 Meme 

  A subfield in evolutionary theory uses meme as a metaphor for genes in 

propagating cultural messages and ideas that disseminate after a person passes 

away (Blackmore, 1999; Dawkins, 1976). Memes replicate themselves based on 

imitation, that is, a brain transmits an idea-meme to another brain. Based on the 

memetic theory of altruism (Blackmore, 1999), successful memes are altruistic 

and cooperative. A person who is altruistic becomes popular, so his or her memes 

propagate more quickly and expansively. 

  Inspired by the concept of meme, digital and media scholars have 

conceptualized Internet memes as a means of propagating cultural messages and 

ideas in the digital world (Burgess, 2008; Shifman, 2012, 2014). Internet memes 

exist from parodied and remixed media and are then propagated repeatedly due to 

the dynamic interaction among media users in a participatory digital culture 

(Wiggins & Bowers, 2015). Internet memes are created in the human brain and 

also in the digital world and they include cultural attributes to be produced, 

reproduced, and transmitted. Following the rationale of the memetic theory of 

altruism, that successful memes are altruistic (Blackmore, 1999), successful 

Internet memes should also be altruistic. 
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  Following Fisher and Salmon’s (2012) suggestions, this thesis proposes a 

middle-level evolutionary theory of prosocial media effects by integrating 

selective, indirect, conditional, and transactional media effects theories into a 

Darwinian framework (see Figure 1). A comprehensive nature-nurture interaction 

perspective of prosocial media effects enables communication scientists and 

social scientists to successfully answer the questions pertaining to what the 

psychological antecedents and consequences, and the origins and ultimate 

functions of prosocial media effects are. 
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Figure 1. A proposed middle-level evolutionary model of prosocial media effects.
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3.2 Selective Prosocial Media Effects 

  Prosocial people may be more likely to selectively choose prosocial media 

because people focus on particular messages rather than randomly receiving 

information from the media (Katz & Lazarsfeld, 1955). Individuals are only 

attracted to a limited amount of information that changes their psychological and 

behavioral outcomes (Klapper, 1960; Rubin, 2002). 

  Prosocial individuals tend to select prosocial media because they feel 

uncomfortable choosing other types of media (e.g., violent media). According to 

cognitive dissonance theory (Festinger, 1957), people avoid discomforting 

cognitive dissonance because they receive incompatible information. Agreeable 

individuals are more likely to select prosocial media that matches their existing 

prosocial personality traits and values. Accordingly, they would look for prosocial 

information from the media that actively reinforces their prosocial disposition (i.e., 

agreeable personality traits and self-transcendent values) and avoid antisocial 

media that brings about discomforting cognitive dissonance. 

  The psychological function of concentrating on non-contradictory information 

has advantages for survival (Perlovsky, 2013). Egan, Santos and Bloom (2007) 

found that both four-year-old children and capuchins alter their present attitudes 

and preferences to match their previous decisions, suggesting that the cognitive 

dissonance reduction mechanisms have originated developmentally and 

evolutionarily. Their results imply that avoiding aversive cognitive dissonance is a 

self-driven decision without the need for any learning experience. Future research 

should thoroughly examine whether or not prosocial people not only learn to 

select prosocial media, but they are also born to choose media that fits with their 
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prosocial dispositions. For example, future researchers may want to test whether 

children under age four who are high in prosocial personality traits and are 

cooperative with other children (measured by observation) are more likely to 

watch TV shows featuring cooperation in a laboratory setting. In such a case, eye 

trackers can be used to measure their eye movements while they watch prosocial 

TV programs. From an evolutionary psychology point of view, human beings who 

have evolved adaptive mechanisms selectively seek media that is created by other 

human beings who have the same adaptive mechanisms. 

  Variation (individuals vary in their characteristics) is one of the basic principles 

in the theories of biological and cultural evolution (Darwin, 1859; Mesoudi, 2009). 

Differences in the repeated adaptive problems that different individuals face lead 

to long-term and stable strategic outcomes with individual differences (Buss, 

1995). Agreeable personality traits and self-transcendent values are the examples 

of individual variations of the strategic output from different inputs of evolved 

adaptive mechanisms that affect prosocial media selection. 

 

3.2.1 Agreeableness 

  It is crucial to empirically test the hypothesis that agreeable persons would tend 

to receive prosocial messages from the media that consist of delayed survival and 

reproductive benefits implicit to reinforcing their strategic cooperative personality 

traits and preventing non-adaptive cognitive dissonance. People have 

characteristics that enable them to cooperate with other in-group members. To 

obtain personal and reproductive rewards, agreeableness allows individuals to 

maximize their cooperative chances and minimize interpersonal conflicts 

concerning in-group resource allocation (Graziano, Hair, et al., 1997; Graziano, 
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Jensen-Campbell, et al., 1997; Jensen-Campbell & Graziano, 2001). Agreeable 

individuals are more likely to perceive non-relatives as being related to them 

because they have a feeling of being connected with a wide range of people 

(Graziano et al., 2007). 

  People are addicted to social network sites such as Twitter because they benefit 

from the connection and cooperation with other online community members 

without geographical constraints (Crosier et al., 2012). The ice bucket challenge 

(a campaign promoted awareness of the disease, amyotrophic lateral sclerosis 

(ALS) and invited research donations for the ALS Association in the U.S. or other 

organizations), for example, provided an explicit opportunity for agreeable 

persons to utilize their strategic outcomes. An agreeable person seeks information 

related to the challenge because she or he may intend to find opportunities for 

cooperation and then signals to his or her online friends that she or he is a kind 

person. In this way, the individual receives delayed benefits by enhancing his or 

her reputation. The individual’s prosocial information seeking behavior also 

attracts or increases his or her chances of finding potential prosocial reproductive 

partners wanting to offer resources to the individual’s offspring. More empirical 

tests can be conducted to falsify this hypothesis. 

 

3.2.2 Self-transcendent Values 

  Prosocial values constitute a fundamental goal that motivates human beings to 

form effective cooperative reciprocity for effective reproductive competition 

(Axelrod, 1984; Trivers, 1971). Benevolence and universalism are the two 

prosocial goals (S. H. Schwartz, 1992, 1994). Consistent with what Darwin (1871) 

expected, benevolent individuals are good to in-group members, and the group 
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with the most trustworthy members develops to its greatest extent. These 

individuals are concerned about the welfare of their relatives rather than friends or 

strangers. To maintain cognitive consistency, a benevolent person who cares about 

his or her family and friends may choose media, such as movies and TV programs, 

that concentrate on relationships with family and friends. Such an individual is 

more likely to watch a family member or friend’s ice bucket challenge video, for 

example, because they carry his or her genes and provide benefits through 

cooperation. The above hypothesized mechanisms remain to be empirically 

examined. It is noted that the term “benevolent” used here only refers to the 

definition of prosocial value in Schwartz’s theory of basic human value. It does 

not apply to other contexts such as benevolence in Buddhism. 

  Individuals who have universalist values are good to out-group members, 

animals, and the environment. The theory of reciprocal altruism (Trivers, 1971) 

explains that the benefits earned from helping are recovered over the long term, 

such that the helper receives a net direct benefit from aiding out-group members 

(Kurzban et al., 2015). It is hypothesized that individuals with universalist values 

actively seek media information regarding social inequality and injustice because 

they know that people who face inequality will later cooperate with them if they 

have helped them before. This selective prosocial media effect matches the 

evolved adaptive mechanisms that meet with cooperation under the expectation of 

natural selection. 

  The selective prosocial media effect postulates that people with high pro-animal 

and pro-environmental values tend to expose themselves more to media related to 

animals’ well-being and suffering and environmental protection to satisfy their 

‘biophilia’ need and gratification. The biophilia hypothesis states that human 
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beings have an instinctive preference for other life forms and the natural 

environment because other aspects of nature attract our evolved psychological 

mechanisms (Wilson, 1984, 1993). Our brain has specially evolved to process 

information about animals, so that we prefer animals to non-animate objects (New, 

Cosmides, & Tooby, 2007). This supports the argument that pro-animal 

individuals are more likely to consume pro-animal media, as the human-animal 

relationship is an indispensable domain of human life (Amiot & Bastian, 2015). 

One possible explanation for this is that concern for animal welfare is an evolved 

personality trait, reflecting a human’s willingness and ability to care for human 

infants and domesticate animals efficiently (Bradshaw & Paul, 2010). The 

importance of human-animal relations reinforces the selective pro-animal media 

effect. Apart from their pro-animal traits, individuals also favor images of the 

natural environment over artificial images (Ulrich, 1993), implying that 

pro-environmental individuals prefer to select pro-environmental media. The 

selective pro-environmental media effect provides practical implications for 

stabilizing the population and reducing environmental damage by adopting an 

evolutionary perspective (Penn, 2003). 

 

3.3 Indirect Prosocial Media Effects 

  Prosocial media indirectly elicits prosocial behavior through motivation and 

emotions. For example, playing prosocial video games enhances empathy, thereby 

causing prosocial behavioral outcomes (e.g., Greitemeyer & Osswald, 2010; 

Greitemeyer et al., 2010; Happ et al., 2015; Prot et al., 2013). Empathy also 

mediates the effect of listening to songs with prosocial lyrics on prosocial and 

cooperative behavior (Greitemeyer, 2009a, 2009b). Prosocial emotions explain 
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direct prosocial media effects because of their evolutionary function and the 

adaptive challenges of reciprocal kin and non-kin relationships. Prosocial 

emotional states motivate both prosocial goals and actions. 

  The functional components of evolved brains were designed to successfully 

address adaptive problems by regulating their psychological and behavioral 

consequences (Cosmides & Tooby, 1987; Tooby & Cosmides, 2008). Examination 

of the evolutionary origins and functions of emotions has been advanced by the 

idea that emotions are the products of brains guided by natural selection (e.g., 

Ekman, 1982; Hamburg, 1968; Nesse, 1990). Each emotion provides a function in 

a given situation, and the function persists even after a detailed evaluation of the 

characteristics of the specific conditions. Adaptive issues that occur in reciprocal 

relationships have evolved specialized emotional states that are able to cope with 

these issues (Nesse, 1990). Receiving information from prosocial media is 

hypothesized as a kind of condition that draws on prosocial emotions to solve 

adaptive problems. Thus, it produces certain prosocial behavioral outcomes such 

as cooperation and altruism to increase fitness or gain delayed benefits. More 

empirical evidence is needed to test this hypothesis. 

  The influences of prosocial video games and music on prosocial behavior are 

explained indirectly by empathy, but not by other types of emotion such as fear, 

anger, or joy. A human being’s mind is an evolved and domain-specific program. 

Although different emotions have specialized functions for solving different 

adaptive problems, the co-existence of all micro-programs leads to another 

adaptive problem. Particular programs that are designed by natural selection to 

resolve specific adaptive issues may activate psychological and behavioral outputs 

that conflict, interfere with, and repeal another’s functional products. The evolved 
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brain is equipped with superordinate mechanisms so that when the correct 

programs are activated other inappropriate programs are controlled to prevent 

conflict that would result from the co-activation of all micro-programs (Cosmides 

& Tooby, 2000; Tooby & Cosmides, 2008). 

  These subprograms are cooperative, so the joint product is functionally 

coordinated after receiving environmental cues such as prosocial media. Emotions 

are a set of superordinate programs designed to accomplish this coordination by 

reacting to the adaptive problem of orchestrating the mechanisms (Cosmides & 

Tooby, 2000; Tooby & Cosmides, 1990). When a situation is detected and this cue 

is recognized, the emotion program sends a signal that (a) activates the specific 

and appropriate subprograms to solve the adaptive problems regularly existing in 

that situation, (b) deactivates other conflicting subprograms that might disturb 

those adaptive problems, (c) regulates program thresholds to effectively resolve 

the adaptive challenges, and (d) controls the order, duration, and termination of 

subprogram activation (Al-Shawaf, Conroy-Beam, Asao, & Buss, 2016; Cosmides 

& Tooby, 2000). 

  Indirect prosocial media effects can be illustrated by this multi-mechanism 

coordination approach. Although prosocial media (e.g., songs with prosocial lyrics 

emphasizing equality and fairness) is a new cultural product, it is created by 

human beings who have evolved brains aimed at solving adaptive problems such 

as maximizing indirect benefits for survival (Fisher & Salmon, 2012; Saad, 2012). 

After an individual’s brain, with evolved adaptive mechanisms, receives prosocial 

messages from the media, it activates the empathy subprogram to help relatives 

increase their fitness or to help non-relatives obtain direct or indirect benefits. The 

program also deactivates anger or fear subprograms that might disturb the 
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decision to cooperate with others and gain delayed benefits. Further, this program 

adjusts the level of empathy so that an adequate level can be accessed to 

effectively maintain cooperate behavior. When the cost of performing prosocial 

behavior outweighs its benefits, the prosocial behavioral outcomes terminate. 

  A hypothetical example is provided to simulate future research: an individual 

donates money to a non-governmental organization after listening to a song about 

war and peace, aiming to receive a delayed indirect benefit through an enhanced 

reputation. The empathy subprogram is activated because this subprogram has 

occurred correctly and regularly in this case but not in other emotion subprograms. 

If anger as a subprogram is activated the purpose of obtaining indirect benefits 

cannot be achieved because anger may decrease the reputation of that person. One 

who shows the appropriate amount of empathy can maximize the delayed benefit 

because a lower or higher level of empathy may negatively affect the amount of 

money one donates, thus reducing the indirect benefit to one’s reputation. 

Accordingly, that person will cease to activate the empathy program and stop 

donating after listening to the song if the financial cost is greater than the delayed 

benefit. 

 

3.3.1 Compassion 

  Typically, prosocial media activates prosocial emotions or motivations such as 

empathy and compassion that cause prosocial behavioral outcomes. Based on the 

Darwinian concept of natural selection, three reasons pertaining to the emergence 

of compassion as an evolved function have been comprehensively explained: it 

increases the welfare of defenseless offspring; it enhances the successful chances 

for mate selection; and it develops good cooperation with non-kin (Goetz et al., 
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2010). These explanations can provide theoretical insights for generating 

hypotheses regarding the indirect prosocial media effects. 

  The first hypothesis is that media content related to infants and children triggers 

the inclusive fitness mechanism, wherein the compassion program is activated to 

regulate caring behavior. To ensure that genes can be replicated, compassion as an 

affective element has been designed to provide caregiving systems for raising 

vulnerable offspring. Newborn babies need full-time care until they reach the age 

of independence (Bowlby, 1969). The feelings of compassion and sympathy for 

vulnerable offspring enhance the opportunities for their survival to the age of 

reproductive viability (Darwin, 1871). 

  For example, a person makes a donation to a charity organization after viewing 

an outdoor advertisement portraying a child with financial needs. From a 

vulnerable offspring perspective, compassion as a prosocial emotion elicited from 

the outdoor ad serves as an affective state relating to the caregiving of someone in 

need (Goetz et al., 2010; Sober & Wilson, 1998). Because of the natural setting of 

the outdoor ad, researchers in the future may want to conduct field experiments or 

natural experiments to test the vulnerable offspring hypothesis. In this way they 

can ensure the ad’s ecological validity by comparing the amount of monetary 

donations resulting from an outdoor ad portraying a poor child as opposed to an 

outdoor ad portraying a poor adult. 

  The second hypothesis is that prosocial media draws on compassion as a 

strategic function selected by superordinate mechanisms to ensure successful 

mating and reproductive strategies. Prosocial reproductive partners are more 

likely to dedicate resources to their offspring and to provide physical and mental 

protection to increase the chances of their offspring’s survival. Kindness, for 
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example, has been the highest ranked attribute for assessing a desirable mate in 

different cultures (Buss et al., 1990). Females and males are thus more likely to 

choose compassionate others in the intersexual selection processes, and through 

the selection process compassionate tendencies are enhanced within the gene pool 

(Goetz et al., 2010). 

  For instance, based on sexual strategies theory (Buss & Schmitt, 1993), Piazza 

and Ingram (2009) adopted an evolutionary cyber-psychology perspective to 

predict that females use online chat rooms or social media to look for prosocial 

partners, with the objective of establishing trust before they meet offline. 

Compassion, functioning as a prosocial signal, is hypothesized to exist in this 

online mating process. 

  The third hypothesis is that prosocial media as an evolved by-product activates 

compassion and then cooperative behavior to present a prosocial signal to others 

to seek long-term cooperative and reciprocal relationships. Compassion and 

sympathy both empower non-kin to maintain reciprocal, altruistic relationships 

(Trivers, 1971). To develop a long-term relationship with someone who can be 

trusted and cooperated with, a sign of prosociality is needed for individuals to 

reliably detect each others’ prosociality. Henrich (2004) proposed an interactive 

theory of culture and gene coevolution to explain prosociality in the context of 

cultural norms in which altruism is rewarded. Prosocial emotions such as 

compassion acted as motivation for obeying cooperative and altruistic norms and 

rules (Gintis, 2003). 

  Paluck (2009) conducted a field experiment in Rwanda where the radio played 

a key role in a war that caused numerous deaths. Within two Rwandan 

communities, the effect of a radio soap opera containing information on 
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intergroup and violence reduction was compared with a radio soap opera (as a 

control group) on health related to psychological and behavioral changes in trust, 

empathy and cooperation. A similar field experiment was conducted in Rwanda to 

examine the influence of a radio drama created to improve perspective taking as 

opposed to the influence of an unknown actor on intergroup conflict (Bilali & 

Vollhardt, 2013). Both studies showed that media priming was effective for 

enhancing cooperation and reducing conflict. Accordingly, scholars in the future 

may want to use similar ecologically valid media priming (e.g., radio) featuring 

prosocial messages to test whether long-term cooperative relationships occur 

through compassion. The media effects resulting from ecologically valid stimuli 

are more generalizable to real world conditions because of their potential to 

reduce violence and decrease the chances of war. 

 

3.3.2 Other Prosocial Emotions 

  Apart from compassion as a correct program at the level of superordinate 

mechanisms activated by indirect prosocial media effects, other prosocial emotion 

programs may also be elicited due to the benefits derived from internalizing 

norms. The ability to internalize social norms provides benefits such as a positive 

reputation and peer approval that cover the private costs of prosocial behavior 

(Gintis, 2003). Individuals can detect prosocial others accurately and interact with 

them selectively, thereby maximizing the benefits of reciprocal altruism and 

cooperation, and minimizing the costs of cooperating with pro-self others. These 

prosocial strategies can spread within populations (Axelrod & Hamilton, 1981; 

Trivers, 1971). 

  Typical prosocial emotions such as compassion, sympathy, and gratitude signal 
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prosociality (Frank, 1988; Goetz et al., 2010). However, negative emotions such 

as shame (de Hooge et al., 2008), guilt (de Hooge et al., 2011), and 

embarrassment (Epley et al., 2002; Feinberg, Willer, & Keltner, 2012) also signal 

prosociality as a function for attracting cooperative partners. As a result, empathy, 

compassion, sympathy, gratitude, embarrassment, shame, and guilt are the 

appropriate programs within the activated superordinate mechanisms that mediate 

the hypothesized prosocial media-behavior relationship. 

  For example, shame acts as an adaptive function designed to avoid being 

socially devalued (Sznycer et al., 2016). After hearing an eco-friendly 

advertisement such as, ‘you would feel shame if you did a bad job protecting the 

environment’, it is hypothesized that a person would try to become behaviorally 

green because the ad elicited shame. This serves the adaptive function of 

preventing social devaluation when others receive negative information. Shame is 

evolved to minimize the unfavorable effects of devaluation by others and to deter 

the behavioral consequences when the costs of devaluation exceed the benefits 

(Sznycer et al., 2016). 

 

3.4 Conditional Prosocial Media Effects 

  Prosocial media conditionally triggers prosocial behavior. Individual prosocial 

differences (i.e., agreeable personality traits and self-transcendent values) not only 

serve as independent variables that affect media selection, but also act as 

moderators that change the strength of the prosocial media-behavior relationship. 

It is hypothesized that persons high in long-term, stable relationships with 

prosocial personality traits and values are more likely to act prosocially after 

consuming prosocial media. According to the theory of inclusive fitness 
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(Hamilton, 1964a, 1964b), there should be no individual difference in helping 

relatives after being exposed to stimulating prosocial information from the media, 

aiming to maximize fitness. However, individual variations in helping 

non-relatives can be found after prosocial media stimulation; that is, persons high 

in agreeableness are more likely to perform altruistic acts for non-relatives than 

persons low in agreeableness because they have a sense of connectedness with a 

wide range of individuals, accepting non-relatives in need as relatives (Graziano 

et al., 2007; Graziano, Jensen-Campbell, et al., 1997). 

  Based on a neo-Darwinian perspective of prosociality, individuals help 

non-relatives because they strategically gain indirect delayed benefits such as 

enhancing their reputation when the biological costs and benefits are low; 

however, they prefer to aid relatives because of their genetic relatedness and 

fitness maximization when biological costs and benefits are high (Burnstein, 

Crandall, & Kitayama, 1994). Burnstein and his colleagues found that participants 

were more likely to help relatives than acquaintances in situations where a target 

who does not receive aid will not survive (i.e., life-or-death helping), but not in 

conditions where the giver has enough resources and time to help (i.e., everyday 

helping). Later Graziano and his colleagues adopted a person × situation approach 

to link prosocial motives to prosocial disposition (i.e., agreeableness) varying in 

situations of need (Graziano et al., 2007). The results showed that consistent with 

the theory of inclusive fitness, respondents were more likely to help siblings than 

friends than strangers in both everyday situations (being late for a meeting for 

helping with the target’s broken car) and life-or-death conditions (entering a 

burning house to save the target’s life). However, in contrast to low agreeable 

persons, participants high in agreeableness offered to bear the risk of helping 
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strangers in life-or-death conditions, supporting the argument that prosocial 

individuals feel a sense of affiliation with non-relatives in need. 

  The person × situation perspective of prosocial disposition and behavior can be 

adopted to generate hypotheses regarding the conditional prosocial media effect. 

After receiving messages from the media related to helping relatives such as 

offspring and siblings that can spread the genes of human beings, benevolent 

persons who are good to in-group members (S. H. Schwartz, 1992, 1994; S. H. 

Schwartz et al., 2012) tend to provide aid relevant to maximize fitness without 

significant individual variation. When messages from the media involve 

information related to high biological costs, agreeable persons and individuals 

with universalist values who are pro out-group members, pro-animal, and 

pro-environmental are affected by the signals from the media because they have a 

strong psychological connection with people all over the world plus all life forms 

and nature. 

  For instance, after a pro-animal person watches a cute dog video on Facebook, 

like most of the other Facebook users, that person will “like” this video and “share” 

it with his or her Facebook friends. Because the cute dog shares perceptual 

features with human infants, it attracts other human beings (Archer & Monton, 

2011), implicitly motivating them to nurture their offspring to replicate their genes. 

Individuals favor this kind of video regardless of their level of agreeableness. 

However, unlike other users, after watching a video about gavage-based foie gras 

production showing procedures for force-feeding geese, the pro-animal person 

will share this video with his or her friends and will even attend animal rights 

protests because he or she has pro-animal values and feels a sense of 

connectedness with all life forms, thereby condemning the cruel and inhumane 
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treatment of animals. Other users with low pro-animal values think that human 

beings are omnivores and these pro-animal users are hypocrites, so they will 

ignore these shared videos. The person × situation approach in the neo-Darwinian 

perspective of prosociality calls for future research that explicitly tests the 

conditional prosocial media effects. 

 

3.5 Transactional Prosocial Media Effects 

  The prosocial psychological and behavioral outcomes of prosocial media 

influences dramatically and reciprocally affect prosocial media selection and 

prosocial psychological and behavioral outcomes over time. There are reciprocal 

causal relationships between prosocial individual differences (e.g., agreeable 

personality traits and self-transcendent values), prosocial selective media use, and 

prosocial emotions or motivations (e.g., empathy and compassion) activated by 

prosocial media consumption, and prosocial media effects (i.e., long-term 

intrapersonal changes in prosocial personality traits and values, and prosocial 

behavior). These prosocial media effects reinforce the selective, indirect, and 

conditional, prosocial media effects and its transactional prosocial media effects 

dramatically. 

  Human beings’ behavioral outcomes are not only formed through 

trial-and-error learning (classical or instrumental conditioning), but also through 

social observational learning (other individuals or the media) (Bandura, 1977). 

From a cultural evolutionary point of view, social observational learning is better 

than the inaccurate (Festinger, 1957) and costly (Bandura, 1977) process of 

individual trial-and-error learning because observation is more adaptive (Mesoudi, 

2009; Rogers, 1988). As a result, the average inclusive fitness of the population 
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can be maximized when social learning has evolved; learning is selective, 

trial-and-error learning is inaccurate or costly, behavioral outcomes are 

accumulated genetically, and adaptive behavior does not change rapidly (Mesoudi, 

2009). 

 

3.5.1 Dramatic Prosocial Learning Process 

  The transactional prosocial media effect can be viewed as a dramatic prosocial 

learning process. First, prosocial people select prosocial media due to the survival 

advantages of concentrating on consistent prosocial information. Individuals high 

in prosocial personality traits and values take advantage of indirect delayed 

survival and reproductive benefits through strategic cooperative learning with the 

media instead of through individual trial-and-error. These individuals selectively 

seek to learn from the media information about fitness maximization, direct 

benefits from reciprocal cooperation, indirect delayed benefits from cooperation 

and ‘biophilia’ need and gratification. After gathering information from the media 

about the inclusive fitness maximization and reciprocal cooperation of the people 

selected, the prosocial media draw on the appropriate prosocial emotional 

programs (e.g., compassion); this activates the compassion subprogram to help 

relatives (maximize fitness) and non-relatives (receive direct or indirect benefits), 

deactivates unrelated emotional subprograms that interfere with prosocial 

decisions, adjusts the level of compassion to effectively maintain prosocial 

decisions, and terminates prosocial outcomes when the cost of performing them is 

greater than the benefit. 

  The effect of the selective prosocial media on the appropriate prosocial 

emotional programs can be reinforced for individuals who are high in prosocial 
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personality traits and values, causing a greater influence on long-term prosocial 

psychological outcomes (i.e., reinforcement of agreeableness and 

self-transcendence) and behavioral outcomes such as altruistic cooperation. The 

prosocial psychological and behavioral changes caused by the selective, indirect, 

and conditional prosocial media effects (a) trigger accurate media selection 

concentrating on cooperation-related information, (b) activate prosocial 

emotion-related subprograms eliciting helping behavior to enhance fitness (kin) 

and obtain delayed benefits (non-kin), (c) reinforce selective prosocial media 

effects on prosocial emotional superordinate program activation and prosocial 

behavioral outputs, and (d) accumulate prosocial psychological and behavioral 

changes caused by different prosocial media effects over time. These predictive 

paths, from selective media use to media outputs and from media outcomes to 

media use, have been conceptualized as transactional (Valkenburg & Peter, 2013; 

Valkenburg et al., 2016) or as reinforcing spirals (Slater, 2007, 2015). The whole 

process of the transactional prosocial media effect needs to be empirically 

investigated. 

  For instance, a pro-environmental consumer tends to pay attention to 

advertisements related to environmentally friendly house cleaners such as tea tree 

oil, and to ignore ads related to environmentally harmful products like most of the 

cleaning products found in supermarkets to satisfy ‘biophilia’ need and 

gratification. The repeated selective exposure to ads about eco-friendly house 

cleaners portraying the harmful effects of conventional cleaning products on the 

environment, activate the guilt subprogram if the consumer has used 

environmentally harmful house cleaners. To repair the damage to the environment 

and to provide a prosocial signal, the consumer starts to buy eco-friendly house 
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cleaners. This pro-environmental behavior is triggered by feelings of guilt, a 

prosocial, emotion-related subprogram. The consumer’s pro-environmental values 

reinforce the effect of the selective ads on his or her purchasing behavior, further 

strengthening the individual’s pro-environmental values and buying behavior. The 

consumer’s buying habits, resulting from selective consumption of the 

eco-friendly ads for house cleaners, intensifies the media selection of ads for 

eco-friendly products and affects the consumer’s accumulated green purchasing 

habits in the long run. The green buying habits will only stop when the financial 

or time costs of doing so outweigh the benefits. 

 

3.5.2 Prosocial Media Reception, Expression, and Interaction 

  The transactional prosocial media effect considers the interaction of producers 

and receivers of media content (Valkenburg et al., 2016). Media producers and 

consumers share their own values, beliefs, attitudes, and information with each 

other through television or the Internet; they influence and change each other 

because of the media messages they produce (from the receivers’ point of view) 

and the feedbacks they receive (from the producers’ point of view). From an 

evolutionary perspective, both the media producers’ and the consumers’ brains 

have an evolved adaptive mechanism aimed at solving survival and reproductive 

issues. Because prosociality such as cooperation and altruism can help to solve 

recurrent adaptive problems, increase fitness, and capture direct or indirect 

benefits, both media producers and receivers propagate prosocial messages in the 

dynamic paths and reinforcing spirals of transactional prosocial media effects over 

time. 

  The roles of the media producer and receiver have no longer been mutually 
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exclusive after the introduction of the Web 2.0-based social applications such as 

Facebook in 2006, Instagram in 2010, Twitter in 2006, and YouTube in 2005. 

Before Web 2.0, the selective, indirect, conditional, and transactional media 

effects were unidirectional. All types of media effects were conceptualized as 

recipient effects (Valkenburg et al., 2016). Media users passively received 

information from the traditional media (e.g., TV and newspaper) and the Internet 

(i.e., Web 1.0) without the right to participate in the procedures of media 

production. Media producers controlled the media content, although media 

products may have been adjusted to fit the consumers’ attitudes and values. The 

selective, indirect, conditional, and transactional prosocial media effects as 

illustrated above were all rooted in a reception model. 

  With the advent of the Web 2.0 applications, all types of media effects have 

become multidirectional. Social media users can be both the producers and 

receivers of information at the same time. They have the power to produce media 

productions that reflect their values and thoughts. They can easily establish 

audiovisual communication channels (e.g., YouTube channel) and express their 

opinions in a fast and easy manner. Alternatively, social media users can express 

their points of view to the media producers directly and conveniently. Both the 

media producers and the receivers can communicate with each other interactively 

and effectively via social media platforms. The expressive media use of senders or 

producers may affect both the messages received and the senders themselves 

(Pingree, 2007). 

  The transactional prosocial media effect is not only considered a dramatic 

prosocial learning process, but also a reinforcing prosocial expressive process in 

Web 2.0. It adopts a reception-expression interaction perspective. Prosociality is 
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no longer limited by geographical constraints because humans can receive and 

express prosocial messages with each other via interactive social media platforms 

(Crosier et al., 2012). Prosocial online users selectively like and follow Facebook 

or Twitter pages that propagate prosocial messages. They can like, comment on, 

and share posts implying fitness maximization and altruistic cooperation, so that 

these prosocial posts remain in their news feed. These online expressions also 

activate appropriate prosocial emotion programs, thus further eliciting prosocial 

online behavior including liking, commenting, and sharing these posts, and 

prosocial offline behavior such as donating money and blood. 

 

3.6 Prosocial Effects in Social Media: New Methods 

  Recent empirical studies have investigated prosociality mainly through 

exposure to video games with prosocial content (e.g., Gentile et al., 2009; 

Greitemeyer & Osswald, 2011; Greitemeyer et al., 2010) and music with prosocial 

lyrics (e.g., Greitemeyer, 2009a, 2009b, 2011b) in laboratory experimental 

settings to empirically validate the general learning model (Greitemeyer, 2011a). 

Studies adopting other media use, such as television, to understand prosociality in 

media-effects were primarily conducted before the 1990s (Mares & Woodard, 

2005). No previous study has used the psychological word count approach to 

examine prosociality in social media data. 

  Graham (2014) argued that studying prosociality (morality study in his 

terminology) should be taken out of the laboratory because human beings 

experience moral incidents in their day-to-day lives and acts of daily conservation. 

Naturally, becoming a part of individuals’ daily lives and analyzing what people 

say in social media are the best alternatives to laboratory experiments. Social 
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media refer to digital platforms such as Facebook and Twitter that facilitate the 

creation of, sharing, and commenting on user-generated text, daily photos, and 

shared articles and posts (Kietzmann, Hermkens, McCarthy, & Silvestre, 2011). 

These can be powerful research tools for resolving the shortcomings in most of 

the social science studies (including prosociality studies) such as those 

disproportionately using small and WEIRD (i.e., Western, educated, industrialized, 

rich, and democratic) samples (Arnett, 2008; Gosling, Vazire, Srivastava, & John, 

2004; Henrich, Heine, & Norenzayan, 2010) and self-reported or laboratory-based 

research methods (Graham, 2014; Kosinski, Matz, Gosling, Popov, & Stillwell, 

2015). 

  Written language in the social media provides ecologically valid “big data” 

pertaining to personality traits, emotions, attitudes, and cognition in natural social 

settings as an inconspicuous method (e.g., Kern et al., 2014; Park et al., 2015; 

Sagi & Dehghani, 2014; H. A. Schwartz et al., 2013). Closed-vocabulary, 

Linguistic Inquiry and Word Count (LIWC) approach (Pennebaker, Boyd, Jordan, 

& Blackburn, 2015; Pennebaker, Mehl, & Niederhoffer, 2003) analyzing the 

relative frequency of prosocial words within a body of social media text; or the 

open-vocabulary approach (M. L. Kern et al., 2014; Park et al., 2015; H. A. 

Schwartz et al., 2013), extracting a collection of uncategorized words and 

symbols such as emoticons and multiword phrases related to prosociality, can be 

used to investigate prosociality propagation in the social media. 

  The evolutionary theory of prosocial media effects can benefit from the 

analysis of language and the generic digital footprint (e.g., Likes, Shares) from 

social media. Agreeable people tend to use words, phrases, and topics reflecting 

sympathetic and considerate characteristics such as “wonderful”, “amazing”, 
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“thank you”, “excited”, and “beautiful”; and emphasize altruistic and cooperative 

relationships such as “family”, “friends”, “our”, and “everyone” (M. L. Kern et al., 

2014; Park et al., 2015). They are more likely to “like” websites showing 

cooperation, reciprocal altruism, and social harmony such as socialsecurity.gov, 

bluemountain.com, and ecollege.com, use them to receive updates and 

recommend these websites to their friends, signaling prosociality (Kosinski, 

Bachrach, Kohli, Stillwell, & Graepel, 2014) (selective prosocial media effect). 

  Liked prosocial websites are repeatedly visible to the users’ news feeds and 

social circles. Exposure to these liked prosocial websites triggers prosocial 

emotions, which can be analyzed from the language regarding the users’ status 

and the comments below shared posts, thus activating online prosocial behavior 

(e.g., sharing or retweeting) and offline behavior (e.g., donations) (indirect 

prosocial media effect). For example, 36.6% of the comments responding to 

self-presented suicide attempts in the social media are prosocial, and include 

demonstrations of caring and showing empathy such as, “Are you all right? Hope 

you are fine”; “Brother, I wish you are ok”; and calling for help, “Damn it. Call 

the police now,” “My God. Who knows his address? Call emergency now” (Fu, 

Cheng, Wong, & Yip, 2013). Persons with low agreeableness who express words, 

phrases, and topics such as “fuck,” “shit,” “bitch,” and “damn” (M. L. Kern et al., 

2014; Park et al., 2015) would ordinarily be less likely to engage in online and 

offline prosocial behavioral outcomes even after repeated exposure to liked 

prosocial websites (conditional prosocial media effect). These Facebook sharing 

and Twitter retweeting activities further reinforce expressions of cooperation 

using altruistic words, phrases, and topics (transactional prosocial media effect). 

  The next chapter provides an empirical support for the proposed perspective 
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using ‘big data’ from an online news platform similar to social media where users 

can like, share, and comment on news stories. 

 

3.7 From Meta-Level to Middle-Level to Specific Evolutionary Model 

  Based on the proposed middle-level evolutionary model of media effects, I 

generate a specific evolutionary model, the human alarm system model for 

sensational news in the next chapter, and then yield testable and falsifiable 

research questions regarding the relationship between online news headlines with 

alarm and prosocial words and the number of reads and likes for the news stories. 

  Buss (1995) argued that there are at least four levels of analysis (see Figure 2). 

The upperest level is meta-level evolutionary theory, evolution by natural 

selection, i.e., Hamilton's (1964a, 1964b) inclusive fitness theory. As proposed by 

Kurzban et al. (2015), Trivers's (1971) reciprocal altruism theory is another 

meta-level evolutionary theory. Although they are called ‘theory’, biologists and 

evolutionary researchers do not directly test the theory. Meta-level theories are 

simply assumed to be correct in the general outlines, and then generate next level 

of theories or models from the assumptions. No phenomena have been observed 

to reject the meta-level evolutionary theory. As the meta-level theories (inclusive 

fitness theory and reciprocal altruism theory) are not yet rejected, these theories 

are still useful. The above meta-level theories will be abandoned if a meta-level 

theory with much stronger explanation power occurs and then a paradigm shift 

exists, i.e, a fundamental change in the basic assumption. 

  The next level consists of middle-level evolutionary theories, such as the 

proposed evolutionary theory of prosocial media effects in Chapter 3. This 

middle-level theory is still considerably broad in that it is a theory about overall 
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domains of functioning in terms of media-effect processes (see Figure 1 and 

Chapter 3.2 to 3.5). A specific model (third level), the human alarm system model 

for sensational news, derived from the evolutionary theory of media effects, is 

discussed in the next chapter. And specific research questions (the lowest level) 

regarding human alarm system and prosociality, are derived from the human 

alarm system model for sensational news－research questions about evolved 

psychological and behavioral mechanisms and strategies during the media-effect 

processes. One of the predictions is that online readers are more likely to read 

(click) online sensational news. 

  In testing the research questions in the next chapter, all the assumptions of 

‘normal paradigm science’ retain. If the predictions cannot be empirically 

supported, then the specific model (i.e., the human alarm system model for 

sensational news) may be called into question. If the specific model is called into 

question because of predictive failures, then the value of the middle-level theory 

(i.e., the evolutionary model of media effects) that generated the specific model is 

suspected. However, if the middle-level evolutionary theory of media effects can 

consistently be supported by the empirical study in Chapter 4 and the future 

empirical studies, this theory can later be an insightful and valuable theory. If this 

middle-level theory produces a series of predictive failures, it will be abandoned. 

Chapter 4 is the first empirical study to falsify the proposed models. 
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Figure 2. Simplified hierarchy of levels of evolutionary theory with reference to 
Buss (1995) and Hennighausen & Schwab (2015). 
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CHAPTER 4 ONLINE NEWS HEADLINES WITH PROSOCIAL AND 

ALARM WORDS AND ASSOCIATED GENERIC DIGITAL 

FOOTPRINTS 

4.1 Literature Reviews 

  News media exist to provide not only social, cultural, and economic 

information, but also sensational information such as news about accidents, 

diseases and disasters. Individuals are attracted to sensational news because such 

events imply potential threats to the survival and reproduction of their genes 

(Davis & McLeod, 2003; Shoemaker, 1996). Sensational news satisfies a basic 

human instinct and desire to detect threats in the surroundings and around the world 

and find solutions to real and potential threats (Shoemaker, 1996). I found three 

gaps in the research literature on sensational news, and this chapter makes 

theoretical and methodological contributions accordingly. 

  First, selective exposure theory (Klapper, 1960; Zillmann & Bryant, 1985) has 

traditionally been used as a framework to explain why people select certain types of 

media. However, this alone is unable to explain how proximate predispositions and 

pre-existing attitudes and values lead individuals to select sensational news. In this 

study I explain sensational news selection by proposing a sensational news alarm 

system model, which is compatible with selective exposure theory. 

  Second, prosocial acts such as help, assistance, donations, and charitable giving 

are an important topic in disaster news research. Previous studies have focused on 

the direct media effect of disaster news attention, exposure, and involvement on 

the intention of audiences to donate (e.g., Bennett & Kottasz, 2000; Martin, 2013; 

Oosterhof, Heuvelman, & Peters, 2009; Seo, Sun, Merolla, & Zhang, 2012). 
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However, it is unclear from the selective media effect whether sensational news 

with prosocial acts attracts more attention than sensational news alone. 

  Third, sensationalism in traditional media, including television (e.g., Arbaoui, 

De Swert, & van der Brug, 2016; Hendriks Vettehen, Nuijten, & Beentjes, 2005; 

Hendriks Vettehen, Nuijten, & Peeters, 2008) and newspapers (Davis & McLeod, 

2003) has been widely studied using traditional analytic techniques such as 

surveys, experimental designs, and content analysis. Little is known, however, 

about the selection of sensational news on online news platforms where users see 

only the headlines of each news story but must click on each to read the story. 

This chapter investigated whether the human alarm words and prosocial words in 

news headlines could predict the number of reads and “likes” a news story would 

receive. 

  Following Davis and McLeod (2003), sensational news was defined as news 

related to death, disaster, disease, and accidents that affect the reproductive fitness 

of human beings. I proposed that people are more likely to be concerned with 

sensational news because human beings have a psychological mechanism designed 

to pay attention to news of life-threatening events such as catastrophes and diseases 

that could influence the survival and reproductive success of their genes. 

 

4.1.1 Prior Prosocial Media Effects Research 

  Prosocial media effects theories are designed to explain the psychological 

antecedents and behavioral outcomes of prosociality propagation through the 

media. According to selective exposure theory (Stroud, 2014) and uses and 

gratifications theory (Rubin, 2002), prosocial personality traits and values drive 

prosocial media use and selection. According to the general learning model 
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(Buckley & Anderson, 2006; Gentile et al., 2009), prosocial emotions such as 

empathy and compassion explain the effects of prosocial media use on prosocial 

behavior such as helping and donating. The long-term intrapersonal changes in 

prosocial personality traits, values, and behavior dramatically and reciprocally 

reinforce prosocial media selection and psychological and behavioral changes in 

the long run (social cognitive theory, Bandura, 2001, 2002; the reinforcing spiral 

model, Slater, 2015; the differential susceptibility to media effects model, 

Valkenburg & Peter, 2013). For a detailed review, see Chapter 2. 

  Despite the large body of literature on media effects theories concerning the 

prosocial psychological and behavioral variations in the prosocial media effects 

processes, there has been little research into the ultimate functions of prosociality 

in the processes. One of the main goals of this study was to empirically 

investigate the function of prosocial words used on an online news platform 

where users can like, share, and comment on news stories. Although click of news 

headline may not reflect the changes in behavior or attitude, liking news should 

show an online expression of attitude. 

  Empirical studies have examined prosocial media effects, such as the influences 

of prosocial video game play and prosocial lyrics, in laboratory settings (e.g., 

Greitemeyer, 2009a, 2009b; Greitemeyer & Osswald, 2010; Greitemeyer, 

Osswald, & Brauer, 2010). However, prosocial experiences exist in human beings’ 

day-to-day life, so prosociality should be studied outside of laboratory settings 

(Graham, 2014). Social media platforms provide places for individuals to 

demonstrate altruistic online behavior without geographical constraints (Crosier et 

al., 2012; Fatkin & Lansdown, 2015). 
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4.1.2 Sensational News and Selective Exposure 

  Selective exposure theory states that only media messages selected by receivers 

can influence them, and that users display specific biases in their media selection 

(Zillmann & Bryant, 1985). Pre-existing attitudes lead an individual to choose 

predominantly from attitude-consistent media messages (Klapper, 1960). 

Individuals are motivated by their dynamic self-concept and affect to enhance 

specific selective media exposure, which in turn affects their self-concept and 

behavior in the long run through repeated exposure and responses to such selected 

media messages (Knobloch-Westerwick, 2015). 

  According to selective exposure theory, people select sensational news because 

of their predispositions. However, what kinds of pre-existing attitudes, values, 

personality traits, self-concepts, affects, and motivations lead people to select 

sensational news? Selective exposure theory as a sociocultural theory can provide 

only proximate explanations for news media selection. I thus proposed a 

sensational news alarm system model from an evolutionary perspective to provide 

an ultimate explanation for the adaptive function of sensational news selection. 

  Notably, selective exposure theory and the sensational news alarm system 

model are not incompatible. The adaptation hypothesis that people are more likely 

to select sensational news investigates the distal cause by proposing that humans 

have a mechanism designed to pay attention to sensational news that could affect 

their inclusive fitness. The distal evolutionary psychological mechanism of 

concern for sensational news can offer predictions about how proximate 

predispositions such as pre-existing attitudes and motivations trigger the selection 

of sensational media. The complementarity of the two theories can provide a 

fuller picture to explain the concern for sensational news (D. M. G. Lewis, 
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Al-Shawaf, Conroy-Beam, Asao, & Buss, 2017). 

 

4.1.3 Sensational News and the Human Alarm System 

  Humans need a psychological alarm system to detect and handle alarming and 

threatening situations (Eisenberger & Lieberman, 2004; Eisenberger, Lieberman, & 

Williams, 2003; van den Bos et al., 2008). The alarm system detects threat cues so 

that individuals can respond quickly and increase the survival chances of their 

genes. For example, social exclusion causes social pain and triggers the human 

alarm system, which alerts people to pay attention to the prolonged damage caused 

by social disconnection (Eisenberger & Lieberman, 2004; Eisenberger et al., 2003). 

This alarm system is evolutionarily adaptive and built into the biology of modern 

humans. 

  Human beings are concerned about events in their environment that are unusual 

and lethal, such as disaster and disease, because these threats significantly affect 

the chance of survival and reproduction of their genes. Sensational news stories 

about negative events such as accidents, crime, fires, and natural disasters, satisfy 

the human survival instinct to detect environment threats and allow a quick reaction 

to deal with a potential or real threat (Davis & McLeod, 2003; Hendriks Vettehen et 

al., 2008; Shoemaker, 1996). The propagation of sensational news would have 

provided adaptive functions for our ancestors to detect predators, making their 

genes more likely to gain a survival and reproductive advantage in the same 

population. After millions of years, humans now have biological mechanisms 

designed to pay attention to sensational news content (Shoemaker, 1996). 

Sensational news has attracted the concern of human beings from 1700 to the 20th 

century (Davis & McLeod, 2003). 
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  The sensational news alarm system model is supported by a few empirical 

studies. Sensational content potentiates selective exposure (Stanca, Gui, & Gallucci, 

2013). For example, sensational television news such as stories about death, 

disasters, riots, fires, and terrorism moderately enhance the emotional arousal of 

viewers, which in turn attracts their attention (Hendriks Vettehen et al., 2008). 

Using intensifiers (e.g., “extremely dangerous” for “dangerous”) in sensational 

printed news articles directs readers to regard the news as more important and to 

pay greater attention to such life-threatening events (Burgers & de Graaf, 2013). 

Thus, I proposed that human alarm-related news represents sensational news. 

 

4.1.4 Sensational News and Prosocial Acts 

  An understudied question worth investigating is whether prosociality is 

involved in sensational news. Prosociality is defined as the attitudes, beliefs, 

behavior, traits, and values people direct toward the benefit of others, such as 

altruism, cooperation, donation, reciprocity, and helping (Keltner et al., 2014; 

Penner et al., 2005). For example, do readers pay more attention to news stories 

about people helping the victims of a disaster? 

  Empirical studies have shown that news attention, exposure, and involvement are 

positively related to prosocial acts such as donations of money. For instance, if TV 

and newspaper reports of a catastrophe show quick and efficient responses from aid 

agencies and photos of victims looking pathetic, people are more likely to make a 

donation to an emergency relief appeal (Bennett & Kottasz, 2000), because reports 

of innocent victims during natural disaster coverage increases their sense of 

intimacy with their significant others and their social trust of strangers (Seo et al., 

2012). People who followed news coverage specifically about the 2004 Indian 
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Ocean earthquake and tsunami, the 2010 Haiti earthquake, and the 2011 Japan 

earthquake, tsunami, and nuclear meltdown were more likely to plan to make a 

donation (Martin, 2013). 

  According to the selective exposure self- and affect-management (SESAM) 

model (Knobloch-Westerwick, 2015), the motivation for selective media exposure 

in combination with media influence directs people’s selective exposure, so that 

individuals are dynamically influenced by their exposure and responses to selected 

media messages. People react to the sensational news they select by showing 

concern and donating money. Their responses may dynamically shape their 

selection of sensational news containing prosocial acts. As a result, while the above 

empirical research has shown that the direct and indirect effect of disaster news on 

prosocial behavior is that people perform charitable acts such as donating after 

exposure to disasters news, the research question, in line with the SESAM model, 

examines whether people are more likely to pay attention to sensational news that 

contains prosocial acts. 

  This hypothesized question is also generated from the evolutionary perspective. 

The ultimate functions of prosociality and the human alarm system are the same

－to gain survival and reproductive benefits. Human beings are equipped with 

psychological mechanisms designed to help both relatives who carry their genes 

and non-relatives who can offer delayed benefits through reciprocal cooperation 

(Hamilton, 1964a, 1964b; Kurzban et al., 2015; Trivers, 1971). To explore this 

research question, I conceptualized an overlap between prosociality (Keltner et al., 

2014; Penner et al., 2005), the human alarm system (Eisenberger & Lieberman, 

2004; Eisenberger et al., 2003; van den Bos et al., 2008), and interest in 

sensational news to investigate whether prosociality and the alarm system 
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intensify the psychological mechanism for detecting threatening cues. This 

postulated overlap generated the following research question: Does prosociality 

moderate the alarm system for sensational news? 

 

4.1.5 Online News Headlines and Generic Digital Footprints 

  This study analyzed news headlines in terms of the number of reads and “likes” 

(and also dislikes, comments, and relays) for each news story on an online news 

platform where users could “like,” share, and comment on news stories. News 

headlines have important functions in news communication (Dor, 2003; Ecker, 

Lewandowsky, Chang, & Pillai, 2014; Ifantidou, 2009). Rather than reading all of 

the news stories, modern newspaper readers often scan the headlines and then read 

only the stories they are interested in. Dor (2003) therefore proposed that the 

communicative function of newspaper headlines is to optimize the relevance of the 

information for readers. The headline acts as a selection device to guide them to 

invest cognitive effort to receive additional information on those stories they have a 

special interest in (Dor, 2003). Based on the proposed human alarm system for 

sensational news, alarm-related news headlines should drive readers to apply 

cognitive effort by clicking news headlines to obtain information related to threats 

to their survival. I therefore analyzed headlines that would increase reproductive 

fitness in an environment of evolutionary adaptedness, including news about 

accidents and natural disasters (Davis & McLeod, 2003). 

  I operationalized “likes” as survival concern related to a particular news story. 

Facebook provides “likes” as a generic digital footprint for users to show 

enjoyment from or interest in something without leaving a comment (Gan, 2017). 

Twitter uses “likes” (a small heart) to express appreciation. Previous studies have 
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used “likes” to predict personal attributes and personality traits (Kosinski, 

Stillwell, & Graepel, 2013; Youyou, Kosinski, & Stillwell, 2015), as a social 

endorsement of online peer influence (Sherman, Payton, Hernandez, Greenfield, 

& Dapretto, 2016), and as an online gift exchange that serves as an 

impression-management strategy (Hong, Chen, & Li, 2017). Youyou and 

colleagues (2015) argued that social media users use “likes” to express a 

relationship between online and offline objects. For example, liking a music video 

offers a proxy for the user’s music preferences and purchasing behavior. 

Like-based models offer a proxy of what people care about based on different 

digital footprints, such as clicking a news headline. As a result, reads (clicks) and 

“likes” can represent a proxy for survival selection and concern that can be linked 

to offline adaptive behavior after reading alarm-related news online. According to 

the human alarm system for sensational news, I predicted that after reading an 

alarm-related news headline, individuals would expend cognitive effort to read the 

article about the threat and then “like” the article, signaling survival concern. 

  In the realm of online word use, the increasing availability of online data has 

provided researchers with the opportunity to investigate large amounts of data 

about psychological states and behavior online. For example, negative words used 

to express anger and anxiety on social media were found to predict heart disease 

mortality (Eichstaedt et al., 2015), and future-oriented words used such as “will,” 

“could,” and “gonna” were shown to predict lower HIV prevalence (Ireland, 

Schwartz, Chen, Ungar, & Albarracín, 2015). 

  The main purpose of this chapter was to empirically examine human alarm words 

and prosocial words in online news headlines and the associated generic digital 

footprints. Paying attention to words such as “accident,” “disaster,” and “death” in 
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news headlines (i.e., sensational news) can enhance the chance of survival and 

reproductive success of one’s genes (Davis & McLeod, 2003). Words relating to 

helping, caring, and cooperation imply the adaptive human mechanism of altruistic 

behavior (Kurzban et al., 2015). In addition, considering the communicative 

function of newspaper headlines as relevance optimizers (Dor, 2003), the 

sensational news alarm system should be activated after the investment of cognitive 

effort. By overlapping the above concepts using both theory- and data-driven 

methods, this study addressed the following two research questions. Are people 

more likely to read and then “like” a news article if the headline contains alarm 

words? Do news headlines with prosocial words moderate the indirect effect of 

alarm-related headlines on the number of “likes” via the number of clicks (reads)? 

 

4.2 Method 

4.2.1 Data Source 

  We chose TouTiao.com (Headline News), a news aggregator and dissemination 

platform based in Beijing, China. This website does not produce or rewrite any 

content. Instead, it contracts with over 1,000 Chinese traditional media, over 

15,000 web media, over 5,000 government agencies, and several thousand 

organizations to post or repost news stories, news releases, and other information. 

TouTiao gathers, categorizes and disseminates this content in a uniform format 

and provides links to the original sites. Targeting users in Mainland China, 

TouTiao offers all of its content in simplified Chinese. Most users access TouTiao 

through handheld apps, although it is also available through desktop browsers. By 

September 2014, the site boasted 160 million registered users and 16 million daily 

active users; these numbers increased to 250 million and 20 million, respectively, 
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by May 2015 (TouTiao, n.d.). According to iiMediaResearch (2014), of all of the 

major news aggregators, TouTiao enjoyed the highest satisfaction from mobile 

users. 

TouTiao employs editors to rewrite the headlines of news stories and makes 

some of the data available for crawling, including the data I used for this study: 

headlines, news categories, number of clicks (reads), number of likes (likes), and 

other criterion variables: number of dislikes (dislikes), number of shares (relays), 

and number of comments (comments). Users first see the news headlines on the 

web page, and if they are interested in a news story, they can click (i.e., reads) that 

news headline to read the full news content. Users can like, dislike, comment, and 

share the news. Content from such a site cannot be a representative sample of all 

content or all cyber behavior of all Chinese; however, the data I analyzed captures 

all of the content on a major news site for nearly a month and the behavior of 250 

million users. 

 

4.2.2 Data crawling 

  Data were obtained from TouTiao.com in accordance with the following. 

 

4.2.2.1 Dates of data gathering. 

  Observation and exploratory analysis of the site took place in the summer and 

fall of 2014. Systematic pretest crawling and analysis were conducted in January 

and February of 2015. 

 

4.2.2.2 Selection policy.   

  TouTiao placed each news story, feature story, commentary, and other items 
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into 1 of the 19 categories, which we list below using TouTiao’s original English 

terms in their original order: society news, hot news, world news, finance news, 

regimen news, entertainment news, technology news, car news, sport news, 

military news, fashion news, game news, travel news, discovery news, baby news, 

stories, history news, food, and essay. 

  TouTiao recommended some selected items and featured them in a twentieth 

category, labeled “recommend.” We selected all of the items in all 20 categories. 

Reads, likes, and other statistics on major sites increased rapidly after an item was 

posted. We did not have the need or the capacity to store the data second by 

second. We needed only one snapshot of each item when its statistics ceased to 

increase meaningfully. After months of crawling and analysis, we found that the 

items on TouTiao stabilized within 24 hours and that TouTiao rarely took posted 

items offline. Thus, we set our initial download of any items to at least 24 hours 

after posting, and we revisited the site to update each item’s statistics until the 

statistics ceased to change meaningfully. 

 

4.2.2.3 Revisit policy.   

  After extensive testing, we programmed the revisiting of each of the 19 

categories in 15-minute average intervals and the “recommend” category in 

58-minute average intervals. Different intervals were necessary because of 

differences in the traffic, structure, and site policies of the two types of categories 

and because of politeness considerations—that is, the “recommend” category had 

heavier traffic, and hence longer intervals were needed to be polite. 
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4.2.2.4 Politeness policy and crawling duration.   

  Considering the heavy and fluctuating traffic of TouTiao.com, extensive 

duration control and access control were imposed before and during each revisit. 

The time used for fetching content, for example, was closely monitored, and when 

the time used for one fetching exceeded a predetermined threshold, the scheduled 

next request(s) for service was skipped. A random delay was imposed before each 

revisit, and during each revisit, an average delay of five seconds was imposed 

between the fetching of two pages, and a random waiting period was inserted 

before each request for web service. We used multi-processing to accelerate 

crawling. 

 

4.3 Pilot Study 

  Altogether 79,564 online news headlines were obtained in Pilot Study. Every 

online news headline contained the name of the headline as well as the number of 

reads (M = 45896.89, SD = 203915.64, Min = 0, Max = 6399130), likes (M = 

118.12, SD = 1105.28, Min = 0, Max = 137364), dislikes (M = 87.86, SD = 667.48, 

Min = 0, Max = 41217), relays (M = 442.61, SD = 3169.532, Min = 0, Max = 

453928), and comments (M = 19.19, SD = 204.53, Min = 0, Max = 7590). 

 

4.3.1 Analysis 

  I coded the independent variable exclamation mark as 1 (n = 10018; 12.6%) if 

it was in the headline, 0 if not (n = 69546; 87.4%). The mediating variable in this 

study was the number of reads. The main dependent variable was the number of 

likes and other dependent variables were the number of dislikes, relays, and 

comments. Based on the previous reviews on prosociality (Goetz et al., 2010; 
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Keltner et al., 2014; Penner et al., 2005; Zaki, 2014), the following prosocial 

words were used: care, help, donation, empathy, compassion, sympathy, moved, 

tender, softhearted, touched, pity, gratitude, forgiveness, altruism, trust, 

reciprocity, generosity, cooperation. I used an online dictionary 

(http://www.mdbg.net/chindict/chindict.php) to translate the above prosocial 

words from English to Chinese: 關心/关心(care; n = 19); 幫助/帮助(help; n = 

44); 捐/捐(donation; n = 53); 同理心/同理心(empathy; n = 0); 同情心/同情心

(compassion/sympathy; n = 8); 憐憫/怜悯(pity; n = 1); 感動/感动

(moved/touched; n = 70); 溫柔/温柔(tender; n = 23); 心軟/心软(softhearted; n = 

0); 感恩/感恩(gratitude; n = 18); 寬恕/宽恕(forgiveness; n = 3); 利他/利他

(altruism; n = 0); 信任/信任(trust; n = 28); 互惠/互惠(reciprocity; n = 7); 慷慨/

慷慨(generosity; n = 2); 合作/合作(cooperation; n = 169). I separately coded the 

prosocial words as 1 if it is in the headline, 0 if not. After that, I summed up all 

the prosocial words. The number of online news headlines without prosocial 

words was 79122 (99.4%), online news headlines with one prosocial word was 

439 (0.6%), and online news headlines with two prosocial words was 3 (0.004%). 

As a result, I combined online news headlines with one prosocial word and two 

prosocial words and coded it as 1 (n = 442), without prosocial words as 0 (n = 

79122). A moderating variable prosocial words was created. 

  Because sentences (e.g., news headlines) with other punctuation marks, type of 

news (i.e., soft news vs. hard news), and title length may affect readers’ behavior, 

the prediction of the exclamation mark and prosocial words on reads and other DVs 

would also be affected. I created a control variable other punctuation mark as 1 (n 

= 38127; 47.9%) if any punctuation marks other than exclamation, including 
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comma, colon, tilde, hyphen, question mark, and various brackets, were present in 

the headline, 0 if none of them was present (n = 41437; 52.1%). And I created a 

control variable news type and code soft news (i.e., regimen news, entertainment 

news, car news, sport news, fashion news, game news, travel news, baby news, 

stories, food, essay) as 0 (n = 35814; 54.8%) and hard news (i.e., society news, 

world news, finance news, technology news, military news, discovery news, 

history news) as 1 (n = 29548; 45.2%). The third control variable was title length 

(M = 18.08, SD = 5.73, Min = 0, Max = 78). 

  I used multiple regressions to test the hypotheses (Cohen, Cohen, West, & 

Aiken, 2003). The regression model can be represented with an equation 

predicting the dependent variables (Y represents the number of likes, dislikes, 

relays, and comments): 

 

M = sM + a1X + a2W + a3XW + d1Z1 + d2Z2 + d3Z3 + eM 

Y = sY + c1’X + c2’W + c3’XW + b1M + b2MW + d4Z1 + d5Z2 + d6Z3 + eY 

 

where sM and sY represent the intercepts, X represents online news headlines with 

an exclamation mark (0 = no, 1 = yes), W represents online news headlines with 

prosocial words (0 = no, 1 = yes), M represents the number of reads, Z1 represents 

online news headlines with other punctuation mark (0 = no, 1 = yes), Z2 represents 

news type (0 = soft news, 1 = hard news), Z3 represents title length, and eM and eY 

represent error. 

  I was aware of the p-value problem due to the large sample size (Lin, Lucas, & 

Shmueli, 2013). In order to enhance the credibility of this large sample (> 70,000), 

I reported the effect sizes and confidence intervals, and adjusted the threshold 
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p-value that I used p < .01 for acceptance. 

 

4.4 Results 

4.4.1 Intercorrelations Among All the Variables 

  Table 1 shows the Pearson product-moment correlations among the key 

variables. Exclamation was positively correlated with reads (r = .026; p < .001) 

and relays (r = .071; p < .001); and was negatively related to dislikes marginally 

(r = -.009; p = .012). Exclamation was not related to prosocial words (r = -.001; p 

= .812), comments (r = -.007; p = .053), and likes (r = .003; p = .329). Prosocial 

words was positively associated with comments (r = .018; p < .001) and likes (r 

= .022; p < .001). Prosocial words was not correlated with reads (r = -.006; p 

= .114), relays (r = -.007; p = .045), and dislikes (r = -.007; p = .065). 

  All the dependent variables, including reads, relays, comments, likes, and 

dislikes, were significantly positively correlated with each other. For the three 

control variables, other punctuations was positively associated with reads (r 

= .011; p = .002) and relays (r = .029; p < .001); and was negatively related to 

dislikes (r = -.014; p < .001). News type was correlated with all the dependent 

variables: reads (r = .028; p < .001), relays (r = -.056; p < .001), comments (r 

= .032; p < .001), likes (r = .029; p < .001), and dislikes (r = .049; p < .001). At 

last, title length was associated with all the dependent variables except relays: 

reads (r = .057; p < .001), comments (r = .027; p < .001), likes (r = .032; p < .001), 

and dislikes (r = .049; p < .001).
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Table 1. Intercorrelations among all the Variables. 

    prosocial words  reads relays comments  likes  dislikes  other puns  news type  title length  
exclamation   -.001   .026  ***  .071  ***  -.007  # .003   -.009  *  .124  ***  -.149  ***  .146  ***  

 

prosocial words   —   -.006   -.007  *  .018  ***  .022  ***  -.007  # .003   .027  ***  .025  ***  
reads      —   .445  ***  .332  ***  .521  ***  .638  ***  .011  **  .028  ***  .057  ***  
relays          —   .086  ***  .181  ***  .149  ***  .029  ***  -.056  ***  .000   
comments              —   .206  ***  .409  ***  -.005   .032  ***  .027  ***  
likes                  —   .139  ***  .005   .029  ***  .032  ***  
dislikes                      —   -.014  ***  .049  ***  .049  ***  
other puns                          —   -.032  ***  .242  ***  
news type                              —   .056  ***  

  Notes. # p < .10, * p < .05, ** p < .01, *** p < .001. Adjusted threshold: p < .01.  
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4.4.2 Mean Difference Between Online News Headlines with an Exclamation 

Mark and Headlines without an Exclamation Mark 

  Independent t-test was used to test the mean difference between online news 

headlines with an exclamation mark and online news headlines without an 

exclamation mark in the dependent variables (see Table 2). Online news headlines 

with an exclamation mark (M = 59704.53, SD = 238998.59) generated more 

number of reads than headlines without an exclamation mark (M = 43907.92, SD 

= 198274.11), t(79562) = -7.25, p < .001, Cohen’s d = -.08. Headlines with an 

exclamation mark (M = 1034.64, SD = 6704.73) also generated more number of 

relays than headlines without an exclamation mark (M = 357.33, SD = 2227.19), 

t(79562) = -20.05, p < .001, Cohen’s d = -.21. Headlines with an exclamation 

mark (M = 20.29, SD = 5.20) had longer title length than headlines without an 

exclamation mark (M = 17.76, SD = 5.74), t(79547) = -41.75, p < .001, Cohen’s d 

= -.45. 

  In contrast, online news headlines with an exclamation mark (M = 72.23, SD = 

441.89) had less number of dislikes than headlines without an exclamation mark 

(M = 90.11, SD = 693.94), t(79562) = 2.51, p = .012, Cohen’s d = .03. There was 

no significant difference between headlines with and without an exclamation mark 

in comments (M = 152.29, SD = 1900.02 vs. M = 193.45, SD = 2002.31), t(79562) 

= 1.94, p = .053, Cohen’s d = .02; and likes (M = 128.20, SD = 909.06 vs. M = 

116.67, SD = 1130.74), t(79562) = -.98, p = .329, Cohen’s d = -.01. 
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Table 2. Means and Standard Deviations for Online News Headlines with Exclamation Versus Online News Headlines without Exclamation 
  Exclamation N Mean SD SE t df p Cohen’s d 95% Confidence Interval 
reads no  69546 43907.92 198274.11 751.85 -7.25 79562 < .001 -.08 -20066.30 -11526.92 

 yes 10018 59704.53 238998.59 2387.84 
      relays no  69546 357.33 2227.19 8.45 -20.05 79562 < .001 -.21 -743.53 -611.09 

 yes 10018 1034.64 6704.73 66.99 
      comments no  69546 193.45 2002.31 7.59 1.94 79562   .053 .02 -0.52 82.83 

 yes 10018 152.29 1900.02 18.98 
      likes no  69546 116.67 1130.74 4.29 -.98 79562   .329 -.01 -34.68 11.63 

 yes 10018 128.20 909.06 9.08 
      dislikes no  69546 90.11 693.94 2.63 2.51 79562   .012 .03 3.90 31.86 

 yes 10018 72.23 441.89 4.42 
      title length no  69531 17.76 5.74 0.02 -41.75 79547 < .001 -.45 -2.65 -2.41 

  yes 10018 20.29 5.20 0.05             
Notes. Adjusted threshold: p < .01. 
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4.4.3 Mean Difference Between Online News Headlines with Prosocial Words 

and Headlines without Prosocial Words 

  Independent t-test was also used to examine the mean difference between 

online news headlines with prosocial words and online news headlines without 

prosocial words in the dependent variables (see Table 3). Online news headlines 

with prosocial words (M = 672.57, SD = 5199.03) generated more number of 

comments than headlines without prosocial words (M = 185.56, SD = 1956.85), 

t(79562) = -5.13, p < .001, Cohen’s d = -.25. Headlines with prosocial words (M = 

438.89, SD = 4094.46) also had more number of likes than headlines without 

prosocial words (M = 116.33, SD = 1065.10), t(79562) = -6.12, p < .001, Cohen’s 

d = -.29. 

  There was no significant difference between headlines with and without 

prosocial words in the number of reads (M = 30608.18, SD = 126200.57 vs. M = 

45982.30, SD = 204264.03), t(79562) = 1.58, p = .114, Cohen’s d = .08; relays (M 

= 141.64, SD = 465.44 vs. M = 444.29, SD = 3178.10), t(79562) = 2.00, p = .045, 

Cohen’s d = .10; and dislikes (M = 29.40, SD = 172.32 vs. M = 88.18, SD = 

669.21), t(79562) = 1.85, p = .065, Cohen’s d = .09. In consistent with headlines 

with an exclamation mark, headlines with prosocial words (M = 19.98, SD = 5.54) 

had longer title length than headlines without prosocial words (M = 18.07, SD = 

5.73), t(79547) = -6.97, p < .001, Cohen’s d = -.33. 
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Table 3. Means and Standard Deviations for Online News Headlines with Prosocial Words Versus Online News Headlines without Prosocial Words 

  Prosocial words N Mean SD SE t df p Cohen's d 95% Confidence Interval 
reads no  79122 45982.30 204264.03 726.18 1.58 79562 .114 .08 -3689.25 34437.49 

 yes 442 30608.18 126200.57 6002.75 
      relays no  79122 444.29 3178.10 11.30 2.00 79562 .045 .10 6.35 598.96 

 yes 442 141.64 465.44 22.14 
      comments no  79122 185.56 1956.85 6.96 -5.13 79562 < .001 -.25 -673.00 -301.02 

 yes 442 672.57 5199.03 247.29 
      likes no  79122 116.33 1065.10 3.79 -6.12 79562 < .001 -.29 -425.86 -219.25 

 yes 442 438.89 4094.46 194.75 
      dislikes no  79122 88.18 669.21 2.38 1.85 79562 .065 .09 -3.62 121.18 

 yes 442 29.40 172.32 8.20 
      title length no  79107 18.07 5.73 0.02 -6.97 79547 < .001 -.33 -2.44 -1.37 

  yes 442 19.98 5.54 0.26             
Notes. Adjusted threshold: p < .01. 
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4.4.4 Proposed Moderated Mediation Models 

  To evaluate the interactive effect of online news headlines with exclamation 

mark and prosocial words in different online behaviors, four proposed moderated 

mediation models incorporating reads as a mediator and prosocial words as a 

moderator of the relationship between exclamation and the four generic digital 

footprints, i.e., the main dependent variable: likes (see Figure 3); and other 

criterion variables: dislikes (see Figure 4), relays (see Figure 5), and comments 

(see Figure 6), were examined respectively. To test whether newspaper headlines 

function as relevance optimizers on the human alarm system (Dor, 2003), I 

examined the enlargement function of prosocial words in news headlines on the 

human alarm system both before and after the investment of cognitive effort. 

Model 59 of the PROCESS (Hayes, 2013) was used to test the four proposed 

moderated mediation models, wherein the path from the independent variable (i.e., 

exclamation) to the dependent variables (i.e., main DV: likes; other DVs: dislikes, 

relays, and comments) is moderated (before cognitive investment), the path from 

the independent variable to the mediating variable (i.e., reads) is moderated 

(before cognitive investment), and the path from the mediating variable to the 

dependent variables is also moderated (after cognitive investment). 

Unstandardized B coefficients were presented. Based on the results of the four 

proposed models, additional adjusted models were evaluated to identify the paths 

of interaction that significantly affect the generic digital footprints. 
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Figure 3. A proposed theoretical model incorporating reads (clicks) as a mediator 
and prosocial words as a moderator of the relationship between exclamation and 
likes. 

 
Figure 4. A proposed theoretical model incorporating reads (clicks) as a mediator 
and prosocial words as a moderator of the relationship between exclamation and 
dislikes. 
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Figure 5. A proposed theoretical model incorporating reads (clicks) as a mediator 
and prosocial words as a moderator of the relationship between exclamation and 
relays (shares). 

 

Figure 6. A proposed theoretical model incorporating reads (clicks) as a mediator 
and prosocial words as a moderator of the relationship between exclamation and 
comments. 
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  The equations of the proposed model incorporating reads (M) as a mediator and 

prosocial words (W) as a moderator of the relationship between exclamation (X) 

and relays, comments, likes, or dislikes (Y) after controlling for other punctuations 

(Z1), news type (Z2), and title length (Z3): 

 

M = sM + a1X + a2W + a3XW + d1Z1 + d2Z2 + d3Z3 + eM 
Y = sY + c1’X + c2’W + c3’XW + b1M + b2MW + d4Z1 + d5Z2 + d6Z3 + eY 
 
Y = sY + c1’X + c2’W + c3’XW + b1(sM + a1X + a2W + a3XW + d1Z1 + d2Z2 + 
d3Z3 + eM) + b2(sM + a1X + a2W + a3XW + d1Z1 + d2Z2 + d3Z3 + eM)W + d4Z1 + 
d5Z2 + d6Z3 + eY 
 
Y = sY + c1’X + c2’W + c3’XW + b1sM + a1b1X + a2b1W + a3b1XW + b1d1Z1 + 
b1d2Z2 + b1d3Z3 + b1eM + b2sMW + a1b2XW + a2b2W2 + a3b2XW2 + b2d1Z1W + 
b2d2Z2W + b2d3Z3W + b2eMW + d4Z1 + d5Z2 + d6Z3 + eY 
 
Y = sY + b1sM + b2sMW + c1’X + a1b1X + c3’XW + a3b1XW + a1b2XW + a3b2XW2 

+ c2’W + a2b1W + a2b2W2 + b2d1Z1W + b2d2Z2W + b2d3Z3W + b1d1Z1 + b1d2Z2 + 
b1d3Z3 + d4Z1 + d5Z2 + d6Z3 + b1eM + b2eMW + eY 
 
Y = (sY + b1sM + b2sMW) + X[(c1’ + c3’W) + a1b1 + (a3b1 + a1b2)W + a3b2W2] + 
W[c2’ + a2b1 + a2b2W + b2d1Z1 + b2d2Z2 + b2d3Z3] + (b1d1Z1 + b1d2Z2 + b1d3Z3 + 
d4Z1 + d5Z2 + d6Z3) + (b1eM + b2eMW + eY) 
 
Y = (sY + b1sM + b2sMW) + X[(c1’ + c3’W) + (a1 + a3W)(b1 + b2W)] + W[(c2’ + 
a2b1) + b2(a2W + d1Z1 + d2Z2 + d3Z3)] + [(b1d1 + d4)Z1 + (b1d2 + d5)Z2 + (b1d3 + 
d6)Z3] + (b1eM + b2eMW + eY) 
 
So, 
 
Conditional indirect effect of X on Y through M = (a1 + a3W)(b1 + b2W) 
 
Conditional direct effect of X on Y = c1’ + c3’W 
 

4.4.5 Reads 

  Control variables (including other punctuations, news type, and title length) and 

the independent variable Exclamation were entered as predictors of Reads 

(Equation 1 in Table 4), R2 = .0040, F (4, 65343) = 65.62, p < .001. Online news 
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headlines with an exclamation were positively associated with the number of 

reads, B = 15595.66, p < .001. Unstandardized B shows that the average number 

of reads was 5246.31 for online news headlines without an exclamation mark, 

without all other punctuation marks, the news type was soft news, and the length 

of type contained zero word (i.e., constant). The average number of reads 

enhanced by 15595.66 (p < .001) for online news headlines with an exclamation 

mark from the constant. The average number of reads only increased by 3109.38 

(p = .0099) for headlines with other punctuation marks from the constant, five 

times less than headlines with exclamation mark. The mean reads increased by 

9510.18 (p < .001) for hard news from the constant, and by 900.60 (p < .001) 

when the title length increased by one. 
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Table 4. Regression Analysis of reads, Likes, and Dislikes. 

 
Reads Likes Dislikes 

 Equation 1 Equation 2 Equation 3 
Predictor B(SE)[LLCI, ULCI] B(SE)[LLCI, ULCI] B(SE)[LLCI, ULCI] 
Constant 5246.31(1929.38)[1464.73, 9027.90]** -23.33(8.31)[-39.62, -7.04]** -26.84 (3.66)[-34.01, -19.67]*** 
Other punctuation (0 = no; 1 = yes) 3109.38(1205.77)[746.07, 5472.69]** 3.78(5.19)[-6.40, 13.96] -12.51(2.29)[-16.99, -8.03]*** 
News type (0 = soft; 1 = hard) 9510.18(1184.82)[7187.93, 11832.44]*** 20.50(5.11)[10.49, 30.51]*** 20.11(2.25)[15.71, 24.52]*** 
Title length 900.60(104.73)[695.33, 1105.87]*** .49(.45)[-.39, 1.38] 1.35(.20)[.96, 1.74]*** 
Exclamation (0 = no; 1 = yes) 15595.66(1815.45)[12437.38, 19553.94]*** -14.61(7.82)[-29.94, .72]# -16.57(3.44)[-23.32, -9.82]*** 
Reads 

 
.0024(.00)[.0023, .0024]*** .0017(.00)[.0017, .0017]*** 

Prosocial words (0 = no; 1 = yes) 
 

-37.05(35.75)[-107.11, 33.01] 1.31(15.73)[-29.53, 32.15] 
Reads × Prosocial words 

 
.0166(.0007)[.0152, .0180]*** -.0011(.0003)[-.0017, -.0005]*** 

R2 .0040 .2416 .4410 
Notes. # p < .10, * p < .05, ** p < .01, *** p < .001. Adjusted threshold: p < .01. 
 

 86 
 



     
 

 

4.4.6 Likes 

  The first proposed model, after controlling for other punctuations, news type, 

and title length, which incorporated reads as a mediating variable and prosocial 

words as a moderating variable of the association between exclamation and likes 

was examined by the PROCESS model 59. Exclamation was positively related to 

the number of reads, B = 16088.29, p < .001; but it was not correlated with likes, 

B = -14.17, p = .0708. There was a positive relation between the number of reads 

and likes, B = .0024, p < .001. The path from reads to likes was moderated by 

prosocial words, B = .0166, p < .001. However, the path from exclamation to 

reads was not moderated by prosocial words, B = -17656.16, p = .4716; nor the 

path from exclamation to likes, B = -86.62, p = .4124 (see Figure 7). 

 

Figure 7. The proposed model incorporating reads (clicks) as a mediator and 
prosocial words as a moderator of the relationship between exclamation and likes 
after controlling for other punctuations, news type, and title length. The 
coefficient of determination (i.e., R2) of this model was 24.16%. 
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  To keep a parsimonious model, I excluded the insignificant interaction of 

exclamation and reads, and the insignificant interaction of exclamation and likes 

(Condensed model, see Figure 8). The equations of the condensed moderated 

mediation model incorporating reads (M) as a mediator and prosocial words (W) 

as a moderator of the relationship between exclamation (X) and likes (YL) after 

controlling for other punctuations (Z1), news type (Z2), and title length (Z3): 

 

M = sM + aX + d1Z1 + d2Z2 + d3Z3 + eM (Equation 1) 
YL = sY + c’X + b1M + b2W + b3MW + d4Z1 + d5Z2 + d6Z3 + eY (Equation 2) 
 
YL = sY + c’X + b1(sM + aX + d1Z1 + d2Z2 + d3Z3 + eM) + b2W + b3(sM + aX + 
d1Z1 + d2Z2 + d3Z3 + eM)W + d4Z1 + d5Z2 + d6Z3 + eY 
 
YL = sY + c’X + b1sM + ab1X + b1d1Z1 + b1d2Z2 + b1d3Z3 + b1eM + b2W + b3sMW 
+ ab3XW + b3d1Z1W + b3d2Z2W + b3d3Z3W + b3eMW + d4Z1 + d5Z2 + d6Z3 + eY 
 
YL = sY + b1sM + c’X + ab1X + ab3XW + b2W + b3sMW + b3d1Z1W + b3d2Z2W + 
b3d3Z3W + b1d1Z1 + b1d2Z2 + b1d3Z3 + d4Z1 + d5Z2 + d6Z3 + eY + b1eM + b3eMW 
 
YL = (sY + b1sM) + X[c’ + a(b1 + b3W)] + W[b2 + b3(sM + d1Z1 + d2Z2 + d3Z3)] + 
[(b1d1 + d4)Z1 + (b1d2 + d5)Z2 + (b1d3 + d6)Z3] + (eY + b1eM + b3eMW) 
 
So, 
 
Conditional indirect effect of X on YL via M = a(b1 + b3W)  
 
Direct effect of X on YL = c’ 
 
Total effect of X on YL = c’ + a(b1 + b3W) 
 
The index of moderated mediation is ab3 
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Figure 8. The condensed moderated mediation model incorporating read (clicks) 
as a mediator and prosocial words as a moderator of the relationship between 
exclamation and likes after controlling for other punctuations, news type, and title 
length. The coefficient of determination (i.e., R2) of this model was 24.16%. 
 
 
  Hierarchical multiple regression of likes was conducted (see Table 4). 

Covariates (other punctuations, news type, and title length), the independent 

variable Exclamation, the mediating variable Reads, the moderating variable 

Prosocial words, and the interaction term Reads × Prosocial Words were entered 

as predictors of Likes (Equation 2), R2 = .2416, F (7, 65340) = 2973.97, p < .001. 

Exclamation was not associated with likes, B = -14.61, p = .0618. Reads predicted 

more number of likes, B = .0024, p < .001. Unstandardized B indicates that the 

average number of likes decreased by 23.33 for zero reads, online news headlines 

without an exclamation mark, without prosocial words, without all other 

punctuation marks, soft news, and zero title length (i.e., constant). Unstandardized 

B shows 2.4 likes out of every 1,000 reads, p < .001. The average number of likes 

reduced by 14.61 (p = .0618) for headlines with an exclamation mark from the 
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constant. The mean likes enhanced by 20.50 (p < .001) for hard news from the 

constant. According to Equation 1 and Equation 2, the mediation effect (ab1) 

existed but not the direct effect (c’), so there was an indirect-only mediation 

(Zhao, Lynch, & Chen, 2010). 

  Table 4 shows that there was an interaction effect of headlines with prosocial 

words and the number of reads on likes, B = .0166, p < .001. A simple slope 

analysis, after controlling for other punctuations, news type, and title length, was 

conducted to probe the interaction effect between prosocial words and reads 

(Aiken & West, 1991). The PROCESS model 1 tested this moderation effect. For 

headlines without prosocial words, the average number of likes enhanced from 

63.71 (when reads = Mean) to 417.76 (when reads = +1SD), B = .0024, p < .001; 

for headlines with prosocial words, the average number of likes increased 

tremendously from 507.83 (when reads = Mean) to 3331.06 (when reads = +1SD), 

B = .0190, p < .001 (see Figure 9). 
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Figure 9. Effects of reads and news headline with prosocial words on likes. 
 

4.4.7 Dislikes 

  The second proposed model incorporated reads as a mediating variable and 

prosocial words as a moderating variable of the association between exclamation 

and dislikes after controlling for other punctuations, news type, and title length 

using the PROCESS model 59. Exclamation was positively correlated with the 

number of reads, B = 16088.29, p < .001; and negatively related to the number of 

dislikes, B = -16.66, p < .001. There was a positive relationship between the 

number of reads and dislikes, B = .0017, p < .001. The path from reads to dislikes 

was moderated by prosocial words, B = -.0011, p < .001. However, the path from 

exclamation to reads was not moderated by prosocial words, B = -17656.16, p 
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= .4716; nor the path from exclamation to dislikes, B = 17.89, p = .7005 (see 

Figure 10). 

 

 

Figure 10. The proposed model incorporating reads (clicks) as a mediator and 
prosocial words as a moderator of the relationship between exclamation and 
dislikes after controlling for other punctuations, news type, and title length. The 
coefficient of determination (i.e., R2) of this model was 44.10%. 
 

  Based on the results of this proposed model, I removed the insignificant 

interaction of exclamation and reads, and the insignificant interaction of 

exclamation and dislikes to maintain a condensed model (see Figure 11). The 

equations of the condensed moderated mediation model incorporating reads (M) 

as a mediator and prosocial words (W) as a moderator of the relationship between 

exclamation (X) and dislikes (YDL) after controlling for other punctuations (Z1), 

news type (Z2), and title length (Z3): 

 

M = sM + aX + d1Z1 + d2Z2 + d3Z3 + eM (Equation 1) 
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YDL = sY + c’X + b1M + b2W + b3MW + d4Z1 + d5Z2 + d6Z3 + eY (Equation 3) 
 
YDL = sY + c’X + b1(sM + aX + d1Z1 + d2Z2 + d3Z3 + eM) + b2W + b3(sM + aX + 
d1Z1 + d2Z2 + d3Z3 + eM)W + d4Z1 + d5Z2 + d6Z3 + eY 

 
YDL = sY + c’X + b1sM + ab1X + b1d1Z1 + b1d2Z2 + b1d3Z3 + b1eM + b2W + b3sMW 
+ ab3XW + b3d1Z1W + b3d2Z2W + b3d3Z3W + b3eMW + d4Z1 + d5Z2 + d6Z3 + eY 
 
YDL = sY + b1sM + c’X + ab1X + ab3XW + b2W + b3sMW + b3d1Z1W + b3d2Z2W + 
b3d3Z3W + b1d1Z1 + b1d2Z2 + b1d3Z3 + d4Z1 + d5Z2 + d6Z3 + eY + b1eM + b3eMW 
 
YDL = (sY + b1sM) + X[c’ + a(b1 + b3W)] + W[b2 + b3(sM + d1Z1 + d2Z2 + d3Z3)] + 
[(b1d1 + d4)Z1 + (b1d2 + d5)Z2 + (b1d3 + d6)Z3] + (eY + b1eM + b3eMW) 
 
So, 
 
Conditional indirect effect of X on YDL through M = a(b1 + b3W)  
 
Direct effect of X on YDL = c’ 
 
Total effect of X on YDL = c’ + a(b1 + b3W) 
 
The index of moderated mediation is ab3 

 

Figure 11. The condensed moderated mediation model incorporating reads (clicks) 
as a mediator and prosocial words as a moderator of the relationship between 
exclamation and dislikes after controlling for other punctuations, news type, and 
title length. The coefficient of determination (i.e., R2) of this model was 44.10%. 
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  I conducted hierarchical multiple regressions of dislikes (see Table 4). Control 

variables Other punctuations, News type, and Title length, the independent 

variable Exclamation, the mediating variable Reads, the moderating variable 

Prosocial words, and the interaction term Reads × Prosocial Words were entered 

as predictors of Dislikes (Equation 3), R2 = .4410, F (7, 65340) = 7363.10, p 

< .001. Online news headlines with an exclamation were negatively correlated 

with the number of dislikes, B = -16.57, p < .001. Reads was positively related to 

dislikes, B = .0017, p < .001. Unstandardized B shows that the average number of 

dislikes was reduced by 26.84 for zero reads, online news headlines without an 

exclamation mark, without prosocial words, without all other punctuation marks, 

soft news, and zero title length (i.e., constant). Unstandardized B indicates that 1.7 

dislikes were generated out of every 1,000 reads, p < .001. The average number of 

dislikes decreased by 16.57 (p < .001) for headlines with an exclamation mark 

from the constant and reduced by 12.51 (p < .001) for headlines with other 

punctuation marks from the constant. The mean dislikes enhanced by 20.11 (p 

< .001) for hard news from the constant, and by 1.35 (p < .001) when the title 

length increased by one. Considering the Equation 1 and Equation 3, the 

mediation effect (ab1) and direct effect (c’) both existed and pointed in opposite 

directions (ab1 × c’ = 15595.66 × .0017 × –16.57 = -439.31), there was a 

competitive mediation (Zhao et al., 2010). 

  The interaction effect of headlines with prosocial words and the number of 

reads on dislikes was significant, B = -.0011, p < .001 (see Table 4). A simple 

slope analysis was conducted to explore the interaction effect between prosocial 

words and reads after controlling for other punctuations, news type, and title 

length. Model 1 of the PROCESS was adopted to test this moderation effect. For 
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headlines with prosocial words, the average number of dislikes increased from 

16.78 (when reads = Mean) to 105.21 (when reads = +1SD), B = .0006, p = .0534; 

for headlines without prosocial words, the average number of dislikes increased 

significantly from 46.82 (when reads = Mean) to 296.16 (when reads = +1SD), B 

= .0017, p < .001 (see Figure 12). 

 

 

Figure 12. Effects of reads and news headline with prosocial words on dislikes. 
 

4.4.8 Relays 

  I then estimated the proposed model, which incorporated reads as a mediating 

variable and prosocial words as a moderating variable of the association between 

exclamation and relays after controlling for other punctuations, news type, and 

title length by using the PROCESS model 59. Exclamation was positively 

correlated with the number of reads, B = 16088.29, p < .001; and the number of 
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relays, B = 378.98, p < .001. There was a positive relationship between the 

number of reads and relays, B = .0077, p < .001. The path from exclamation to 

reads was not moderated by prosocial words, B = -17656.16, p = .4716; nor the 

path from exclamation to relays, B = -364.97, p = .2936; and also the path from 

reads to relays, B = -.0048, p = .0376 (see Figure 13). 

 

Figure 13. The proposed model incorporating reads (clicks) as a mediator and 
prosocial words as a moderator of the relationship between exclamation and 
relays (shares) after controlling for other punctuations, news type, and title length. 
The coefficient of determination (i.e., R2) of this model was 23.41%. 
 

  Because both the mediation effect (ab1) and direct effect (c’) existed and 

pointed at the same direction (ab1 × c’ = 15595.66 × .0077 × 377.12 = 45,287.05), 

a complementary mediation occurred (Zhao et al., 2010). However, all the above 

three paths were not moderated by prosocial words (the path from reads to relays 

did not meet the p < .01 adjusted threshold). Further analysis was not conducted. 
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4.4.9 Comments 

  The last proposed model, which incorporated reads as a mediating variable and 

prosocial words as a moderating variable of the association between exclamation 

and comments after controlling for other punctuations, news type, and title length 

was tested using the PROCESS model 59. Exclamation was positively correlated 

with the number of reads, B = 16088.29, p < .001. There was a positive 

association between the number of reads and comments, B = .0015, p < .001. 

However, Exclamation was not associated with comments, B = -3.28, p = .7026. 

The path from exclamation to reads was not moderated by prosocial words, B = 

-17656.16, p = .4716; nor the path from reads to comments, B = .0012, p = .1031; 

also the path from exclamation to comments, B = -19.51, p = .8659 (see Figure 

14). 

 

Figure 14. The proposed model incorporating reads (clicks) as a mediator and 
prosocial words as a moderator of the relationship between exclamation and 
comments after controlling for other punctuations, news type, and title length. The 
coefficient of determination (i.e., R2) of this model was 9.52%. 
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  An indirect-only mediation existed that the mediation effect (ab1) was 

significant but no direct effect (c’) (Zhao et al., 2010). However, all the above 

three paths were not moderated by prosocial words. As a result, no further 

analysis was conducted. 

 

4.4.10 Cross-validation of Results 

  The purpose of this study is to predict the generic digital footprints. Therefore, 

following previous social media language studies predicting atherosclerotic heart 

disease mortality from negative sentiment tweets (Eichstaedt et al., 2015) and 

lower human immunodeficiency virus prevalence from future-oriented tweets 

(Ireland et al., 2015), out-of-sample cross-validation prediction was used to 

evaluate the two condensed moderated mediation models on likes and dislikes. 

The evaluation prevents overfitting, avoids picking up patterns by chance, reduces 

noise in the fit data, and enhances generalizability to unseen data. I conducted 

two-fold cross-validation that sample was split randomly into a training set and a 

testing set equally. The training set used data from 50% of the sample and the 

testing set (another 50 % of the sample) ran the same models that fitted the 

training set to determine whether the training set of the condensed moderated 

mediation models would generalize to the testing set. 

  Table 5 shows that for both the training set and testing set, exclamation 

predicted higher number of reads, B = 16189.61/15799.20, both ps < .001. Reads 

predicted higher number of likes, B = .002/.003, both ps < .001; and dislikes, B 

= .002/.002, both ps < .001. Prosocial words moderated the path from reads to 

likes, B = .022/.007, both ps < .001; and moderated marginally the path from 
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reads to dislikes, B = -.001/-.001, p = .004/.023. 
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Table 5. Out-of-sample Cross-validation Prediction of Reads, Likes, and Dislikes. 

 
Reads Likes Dislikes 

 Equation 1 Equation 2 Equation 3 
Predictor B(SE)[LLCI, ULCI] B(SE)[LLCI, ULCI] B(SE)[LLCI, ULCI] 

Training set (50% of the sample)    
Constant 5355.73(2653.23)[155.29, 10556.16]* -22.02(8.87)[-39.42, -4.63]* -27.78(5.59)[-38.74, -16.81]*** 
Other punctuation (0 = no; 1 = yes) 3156.59(1651.74)[-80.88, 6394.05]# 10.65(5.52)[-.18, 21.48]# -15.83(3.48)[-22.66, -9.00]*** 
News type (0 = soft; 1 = hard) 8804.14(1622.89)[5623.21, 11985.07]*** 23.06(5.43)[12.41, 33.71]*** 22.62(3.42)[15.91, 29.34]*** 
Title length 901.71(143.92)[619.62, 1183.80]*** .84(.48)[-.11, 1.78]# 1.29(.304)[.70, 1.89]*** 
Exclamation (0 = no; 1 = yes) 16189.61(2482.30)[11324.21, 21055.01]*** -2.44(8.31)[-18.72,13.84] -17.44(5.24)[-27.70, -7.17]*** 
Reads 

 
.002(.00)[.002, .002]*** .002(.00)[.002, .002]*** 

Prosocial words (0 = no; 1 = yes) 
 

-68.61(37.42)[-141.96, 4.74]# 3.32(23.59)[-42.91, 49.56] 
Reads × Prosocial words 

 
.022(.001)[.02, .02]*** -.001(.00)[.00, .00]** 

R2 .004 .264 .435 
Testing set (50% of the sample) 

   Constant 5151.47(2799.64)[-335.93,10638.86]# -25.06(13.85)[-52.21, 2.091]# -26.11(4.69)[-35.31, -16.91]*** 
Other punctuation (0 = no; 1 = yes) 3058.87(1756.42)[-383.78, 6501.52]# -2.70(8.69)[-19.74, 14.33] -9.24(2.95)[-15.01, -3.47]** 
News type (0 = soft; 1 = hard) 10217.74(1726.11)[6834.49, 13600.98]*** 18.77(8.55)[2.02, 35.53]* 17.55(2.90)[11.87, 23.23]*** 
Title length 898.95(152.07)[600.89,  1197.02]*** .24(.75)[-1.24, 1.71] 1.39(.26)[.89, 1.89]*** 
Exclamation (0 = no; 1 = yes) 15799.20(2649.44)[10606.20, 20992.21]*** -25.22(13.12)[-50.93, .49]# -16.20(4.44)[-24.91, -7.49]*** 
Reads 

 
.003(.00)[.003, .003]*** .002(.00)[.002, .002]*** 

Prosocial words (0 = no; 1 = yes) 
 

-9.86(60.80)[-129.03, 109.31] -.053(20.60)[-40.43, 40.33] 
Reads × Prosocial words 

 
.007(.001)[.004, .009]*** -.001(.00)[.00, .00]* 

R2 .004 .247 .458 
Notes. # p < .10, * p < .05, ** p < .01, *** p < .001. Adjusted threshold: p < .01. 
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4.5 Main Analysis 

  The pilot study showed that prosocial words as a significant moderator that 

strengthens the activation of human alarm system for sensational news. In order to 

accurately test this enlargement function, I created a new Prosocial Words 

Dictionary to operationalize the moderator prosocial words. 

When shown alone enclosed within a triangle, an exclamation mark usually 

represents a warning signal. However, it may not always activate alarm, as if it 

serves to end a sentence showing a vast range of non-adaptive emotions such as 

expressing surprise and happiness (van den Bos et al., 2008). Apart from headlines 

with exclamation mark, I also analyzed headlines that imply reproductive fitness in 

the environment of evolutionary adaptedness including accidental and natural 

disaster news (Davis & McLeod, 2003). 

  I excluded generic digital footprints that fell more than 6 SD because outliers 

would significantly affect the results. I also clearly identified all the punctuation 

marks in the Main Analysis and then entered them into the regression models. 

Also, I intended to replicate the results in the Pilot Study. At last, because the 

conditional indirect effects cannot be tested in the Pilot Study, I used a 

split/analyze/meta-analyze approach (Cheung & Jak, 2016) to examine the index 

of moderated mediation. 

  The Pilot Study showed that prosocial words in headlines did not moderate the 

path from exclamation to relays, the path from reads to relays, the path from 

exclamation to comments, and the path from reads to comments. As a result, I 

excluded the two dependent variables relays and comments for further analysis. 
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4.5.1 Data Source 

  We collected additional data from TouTiao.com (Headline News). We crawled 

the data from January 27, 2015 to April 30, 2015. Overall, we collected about 

220,000 online news headlines (including cases in the Pilot Study). After 

removing duplicates, we had 171,846 headlines. Every online news headline 

contained the name of the headline and the number of reads, likes, dislikes, relays, 

and comments. The distributions of the generic digital footprints were positively 

skewed: reads (skewness = 20.59; SE = .006), relays (skewness = 59.48; SE 

= .006), likes (skewness = 58.43; SE = .006), dislikes (skewness = 45.08; SE 

= .006), and comments (skewness = 62.92; SE = .006). Generic digital footprints 

were more than 6 SD away from the mean were excluded, resulting in a final 

sample of 170,503 online news headlines. 

 

4.5.2 Coding 

  I coded the main variables, including the moderating variable prosocial words 

and the two independent variables alarm words and exclamation, from each 

online news headline, with the exception of the mediating variable reads (i.e., the 

number of reads on each headline) and the main dependent variable likes (i.e., the 

number of likes for each news story) and other DVs dislikes, relays, and 

comments. 

 

4.5.2.1 Prosocial words dictionary.   

  The Linguistic Inquiry and Word Count (LIWC) closed vocabulary approach 

has been widely used in the behavioral and social sciences to analyze words in a 

given text (Tausczik & Pennebaker, 2010) and, recently, to analyze word use in 
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tweets (e.g., Dehghani et al., 2016; Ireland et al., 2015). However, prosocial words 

is not an existing category in LIWC. Therefore, I created the Prosocial Words 

Dictionary in this main study to investigate the function of prosocial words on the 

human alarm system. 

  I developed the Prosocial Words Dictionary with reference to the first few steps 

of the LIWC 2015 dictionary development (Pennebaker et al., 2015) and the 

Moral Foundations Dictionary (Graham, Haidt, & Nosek, 2009). Based on the 

previous reviews on prosociality (Goetz et al., 2010; Keltner et al., 2014; Penner 

et al., 2005; Zaki, 2014), I used the following prosocial words (same as the words 

used in the Pilot Study) as a starting point to generate the dictionary development: 

care, help, donation, empathy, compassion, sympathy, moved, tender, softhearted, 

touched, pity, gratitude, forgiveness, altruism, trust, reciprocity, generosity, 

cooperation. Then, two judges individually looked up these 16 prosocial words in 

three dictionaries: Cambridge English Dictionary 

(http://dictionary.cambridge.org/), Merriam-Webster Dictionary 

(http://www.merriam-webster.com/), and Oxford English Dictionary 

(http://www.oxforddictionaries.com/). After generating all of the prosocial words, 

the two judges discussed and compared the results. All of the disagreements were 

resolved after discussion. English words in the completed Prosocial Word 

Dictionary are displayed in Table 6. I translated the English prosocial words into 

Chinese using the Cambridge English Dictionary 

(http://dictionary.cambridge.org/dictionary/english-chinese-traditional/) and 

Google Translate (https://translate.google.com/?hl=zh-TW#en/zh-TW). The 

Chinese–English translation of the Prosocial Words Dictionary is illustrated in the 

Appendix. Table 7 shows the Chinese Prosocial Words Dictionary. A prosocial 
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word was coded as 1 if it was in a headline and 0 otherwise, and all of the values 

were summed. I created a dummy moderating variable prosocial words for the 

group of all headlines with prosocial words. 

  To validate our classification of prosocial versus non-prosocial headlines, I 

randomly selected approximately 2,000 headlines. Two coders then independently 

judged whether each headline was prosocial or not, and then all disagreements 

were resolved (n = 980 headlines with prosocial words; n = 970 headlines without 

prosocial words; percent agreement = .91; Kappa value = .81). Our headlines 

coded prosocial were then compared to headlines with prosocial words based on 

the Prosocial Words Dictionary, and the results (good to very good agreements) 

indicated that our coding was justifiable (percent agreement = .88; Kappa value 

= .77). 
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Table 6. English Prosocial Words Dictionary 
absolution care cooperative* gratefulness merciful* reliance tenderly 
accommodating caring coordination gratitude mercy requite tenderness 
aegis charitable cordial guard mild rescue thank* 
affable charity credence guardianship moral* ruth thankful 
affectionate clemency custody hang together moved sadness (for others) thankfully 
affinity clement decency harmony munificence self-sacrifice thankfulness 
aid collaborate do good (to others) help* mutualism selfless thanks 
alliance collaboration donate* helpful neighborly selflessness thanksgiving 
alms comfort donation honest nice sensitivity thoughtful 
altruism commiserate empathetic hospitality nurture share togetherness 
altruistic* commiseration empathize humane offer…resources shield tolerance 
amicable companion empathy humanitarianism open-handed* soft-hearted tolerant 
appreciate* companionable encouragement humanity openhandedness softheartedly touched 
appreciative companionship ethical indebted pardon softheartedness trust* 
assist compassion favor* intimacy partnership solace trusting 
assistance  compassionate forgivable kind philanthropic solicitous trustworthiness 
attuned to compromise forgive kind-hearted philanthropism solicitude trustworthy 
beholden comrade forgiving kindly philanthropy solidarity understanding 
believe comradely freehanded kindness pity sorrow union 
benefaction concern friendly kinship pitying sorry (about) unity 
beneficence concord generosity largesse protect* succor unselfish* 
beneficent condolence generous leniency protection support* unselfishness 
benefit condonation generousness lenient provide...need supportive vicariously 
benevolence confide genial lenity put…in…position/shoes symbiosis virtue 
benevolent considerate gentle look* after rapport sympathetic virtuous 
benign consideration gentleness loving reciprocal* sympathize warm 
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benignant consolation good-hearted loyal reciprocate sympathy warmhearted 
bighearted contribution goodwill loyalty reciprocation teamwork warmth 
bigheartedness cooperate* gracious magnanimity reciprocity tender* welfare 
brotherly cooperation grateful* magnanimous reliable tenderhearted 

 Note. Asterisks represent word stems. 
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Table 7. Traditional and Simplified Chinese Prosocial Words Dictionary 
(替他人)傷心／(替
他人)伤心 共生／共生 同情／同情 培養／培养 忠誠／忠诚 捐助／捐助 溫柔／温柔 親密／亲密 

(替他人)悲傷／(替
他人)悲伤 共鳴／共鸣 同感／同感 報答／报答 恩惠／恩惠 捐獻／捐献 無私／无私 親暱／亲昵 

(替他人)悲哀／(替
他人)悲哀 分享／分享 同理(心)／ 

同理(心) 好心／好心 惻隱／恻隐 捐贈／捐赠 照料／照料 解救／解救 

(替他人)惋惜／(替
他人)惋惜 利他／利他 同盟／同盟 好意／好意 愛心／爱心 提供…需要／提

供…需要 照顧／照顾 誠實／诚实 

(替他人)遺憾／(替
他人)遗憾 利益／利益 和善／和善 安慰／安慰 感動／感动 援助／援助 營救／营救 諒解／谅解 

(替他人)難過／(替
他人)难过 

助人為樂／ 

助人为乐 和平／和平 寬厚／宽厚 感恩／感恩 撫慰／抚慰 福利／福利 賑濟／赈济 

(有)感情／ 

(有)感情 包容／包容 和睦／和睦 寬宏大量／ 

宽宏大量 感激／感激 擔心／担心 結盟／结盟 道德／道德 

(高尚)品德／ 

(高尚)品德 協作／协作 和藹／和蔼 寬容／宽容 感謝／感谢 擔憂／担忧 給予...資源／给

予...资源 
道德高尚／ 

道德高尚 
互助／互助 協助／协助 和解／和解 寬恕／宽恕 慈善／慈善 支持／支持 美德／美德 關切／关切 
互惠／互惠 協調／协调 和諧／和谐 寬慰／宽慰 慈悲／慈悲 救助／救助 聯合／联合 關心／关心 
人道／人道 博愛／博爱 善心／善心 幫助／帮助 慈愛／慈爱 救援／救援 聯盟／联盟 關愛／关爱 

仁慈／仁慈 原諒／原谅 善意／善意 庇護／庇护 慈祥／慈祥 救濟／救济 自我犧牲／ 

自我牺牲 關懷／关怀 

伴／伴 友善／友善 善良／善良 心腸好(好心腸)／心

肠好(好心肠) 慰問／慰问 施捨／施舍 藹然／蔼然 養育／养育 
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保衛／保卫 友好／友好 善解人意／ 

善解人意 心腸軟／心肠软 慰藉／慰藉 樂善好施／ 

乐善好施 融洽／融洽 體諒／体谅 

保護／保护 可信／可信 團結／团结 心軟／心软 慷慨／慷慨 樂於助人／ 

乐于助人 行善／行善 體貼／体贴 

信任／信任 可靠／可靠 
在(某人的)角度(考
慮)／在(某人的)角
度(考虑) 

心領神會／ 

心领神会 
憐憫／怜悯 正義／正义 親切／亲切 鼓勵／鼓励 

倫理／伦理 合作／合作 培育／培育 忠實／忠实 扶助／扶助 溫和／温和 親和／亲和 
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4.5.2.2 Human alarm words in headlines. 

  Davis and McLeod (2003) found that from 1700 to 2001, newspaper stories 

related to death, natural injury (i.e., disaster and disease), and accident were the 

most prevalent type of news; these sensational stories have human alarm cues 

regarding threats to survival. I used the Cambridge English Dictionary 

(http://dictionary.cambridge.org/dictionary/english-chinese-traditional/) to 

translate the following human alarm words from English to Traditional 

Chinese/Simplified Chinese: death, disaster/catastrophe, disease, accident (see 

Table 8). I separately coded each human alarm word as 1 if it was in a headline 

and 0 otherwise, and I summed all of the values to create the independent variable 

alarm words. 

  We also validated our classification of sensational headlines in the sample of 

randomly selected headlines. Two independent coders decided whether the 

headlines were sensational or not, and then all disagreements were resolved (n = 

633 for headlines with alarm words; n = 1317 for headlines without alarm words; 

percent agreement = .90; Kappa value = .74). A comparison of the headlines we 

coded as sensational to sensational headlines with alarm words showed that our 

coding was justifiable (good to very good agreements: percent agreement = .90; 

Kappa value = .75). 

 
Table 8. Human Alarm Words 
English Traditional Chinese Simplified Chinese 
Death 死 死 
Disaster/catastrophe 災(災難/災害) 灾(灾难/灾害) 
 禍(大禍/禍害) 祸(大祸/祸害) 
Disease 病(疾病/傳染病) 病(疾病/传染病) 
Accident 意外 意外 
 不測 不测 
 事故 事故 
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4.5.2.3 Punctuation and news type in the headlines.   

  I identified all of the punctuation marks that I observed in the online news 

headlines. I excluded punctuation marks that occurred fewer than 1,000 times 

from further analysis. Table 9 shows the frequency of all of the observed 

punctuation marks. The independent variable exclamation point was coded as 1 if 

it was in the headline and 0 otherwise. Other punctuation marks, including 

question marks, commas, Chinese commas, colons, parentheses, English 

quotation marks, guillemets, and hyphens were coded as 1 if they were present in 

a headline and 0 otherwise, and they were treated as control variables. 

  I created another control variable, news type, and coded soft news (i.e., regimen 

news, entertainment news, car news, sport news, fashion news, game news, travel 

news, baby news, stories, food, essay) as 0 and hard news (i.e., society news, 

world news, finance news, technology news, military news, discovery news, 

history news) as 1. The third control variable was title length. 
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Table 9. Punctuations in Online News Headlines. 

Punctuation   Frequency 
comma ，﹐ , 31500 
colon ：﹕ : 24355 
exclamation mark ！ ﹗! 22484 
question mark ？ ﹖? 18847 
English quotation mark “” ‘’ ＂ 17072 
hyphen –  —  - 6024 
guillemet 〈〉《》<> ﹏ 5446 
parentheses （）﹙﹚ () 3137 
Chinese comma 、 ､ 2375 
tilde ~ ～ 759 
vertical ｜ | 712 
interpunct ·  ˙ 628 
slash / 528 
square bracket 【】[]［］ 479 
Chinese quotation mark 「」『』 258 
full stop 。．‧ ﹒. 217 
ellipsis ⋯ … ‥ 144 
semicolon ；﹔ ; 62 
backslash \ 11 
caret ^  ＾ 6 
hexagon bracket 〔〕﹝﹞ 3 
Note. N = 170503. 
 

4.5.3 Analysis 

  Apart from others punctuation marks, I also controlled news type (soft news vs. 

hard news; 59% vs. 41%) and title length (M = 18.16, SD = 5.66, Min = 0, Max = 

78). The regression model in Main Analysis represents with an equation: 

 

M = sM + a1X1 + a2X2 + d1Z1 + d2Z2 + d3Z3 + d4Z4 + d5Z5 + d6Z6 + d7Z7 + d8Z8 + 
d9Z9 + d10Z10 + eM 
 
Y = sY + c1’X1 + c2’X2 + b1M + b2W + b3MW + d11Z1 + d12Z2 + d13Z3 + d14Z4 + 
d15Z5 + d16Z6 + d17Z7 + d18Z8 + d19Z9 + d20Z10 + eY 
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where Y represents generic digital footprints (likes and dislikes), sM and sY 

represent the intercepts, X1 represents online news headlines with an exclamation 

mark (0 = no, 1 = yes), X2 represents online news headlines with human alarm 

words, W represents online news headlines with prosocial words (0 = no, 1 = yes), 

M represents the number of reads, Z1 represents online news headlines with 

question mark (0 = no, 1 = yes), Z2 represents online news headlines with comma 

(0 = no, 1 = yes), Z3 represents online news headlines with Chinese comma (0 = 

no, 1 = yes), Z4 represents online news headlines with colon (0 = no, 1 = yes), Z5 

represents online news headlines with parentheses (0 = no, 1 = yes), Z6 represents 

online news headlines with English quotation mark (0 = no, 1 = yes), Z7 represents 

online news headlines with guillemet (0 = no, 1 = yes), Z8 represents online news 

headlines with hyphen (0 = no, 1 = yes), Z9 represents news type (0 = soft news, 1 

= hard news), Z10 represents title length, and eM and eY represent error. I adjusted 

the threshold p-value to p < .01 for acceptance. 

 

4.6 Results 

4.6.1 Primary Analyses 

  Table 10 displays the Pearson product-moment correlations among all the 

variables. Exclamation was positively associated with reads (r = .015; p < .001) 

and negatively related to dislikes (r = -.012; p < .001) and prosocial words (r = 

-.010; p < .001). Exclamation was not correlated with alarm words (r = -.000; p 

= .896) and likes (r = .001; p = .822). Human alarm words was positively 

associated with reads (r = .023; p < .001), likes (r = .012; p < .001), and dislikes (r 

= .030; p < .001). Prosocial words was negatively associated with reads (r = -.008; 
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p = .002) and positively with likes (r = .008; p = .001). Prosocial words was not 

correlated with dislikes (r = -.005; p = .045) and prosocial words (r = -.001; p 

= .821). 

  The mediating and dependent variables, reads, likes, and dislikes, were 

significantly positively correlated with each other. For the control variables, reads 

was associated with question mark (r = .016; p < .001), colon (r = .019; p < .001), 

guillemet (r = -.021; p < .001), hyphen (r = -.022; p < .001), and length (r = .033; 

p < .001); likes was related to colon (r = .046; p < .001), parentheses (r = -.008; p 

= .002), English quotation (r = .008; p < .001), hyphen (r = -.014; p < .001), news 

types (r = .011; p < .001), and length (r = .044; p < .001); and dislikes was 

correlated with comma (r = -.017; p < .001), colon (r = .022; p < .001), 

parentheses (r = -.009; p < .001), guillemet (r = -.012; p < .001), hyphen (r = 

-.018; p < .001), news types (r = .023; p < .001), and length (r = .040; p < .001). 
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Table 10. Intercorrelations among all the Variables. 

     alarm 
words   

prosocial 
words  reads  likes  dislikes  question  comma  Chinese 

comma  colon  parentheses English 
quotation guillemet  hyphen  news  

type  length  

exclamation     -.00  -.010 ***  .015 *** .001  -.012 *** .012 *** .253 *** .013 *** -.078 *** -.010 *** -.044 *** -.015 *** -.035 *** -.153 *** .136 *** 

alarm words      —  -.001   .023 *** .012 ***  .030 *** -.002  -.002  -.009 *** .003  -.004  .000  -.002  -.012 *** .068 *** .050 *** 

prosocial words        —  -.008 ** .008 ** -.005 * -.021 *** -.012 *** -.004  .022 *** -.013 *** -.002  .017 *** -.004  .023 *** .059 *** 

reads           —  .659 *** .666 *** .016 *** .006 * .000  .019 *** .001  -.002  -.021 *** -.022 *** -.001  .033 *** 

likes             —  .269 *** .001  -.002  .004  .046 *** -.008 ** .008 *** -.005 * -.014 *** .011 *** .044 *** 

dislikes               —  .004  -.017 *** -.003  .022 *** -.009 *** .001  -.012 *** -.018 *** .023 *** .040 *** 

question                —  .093 *** .010 *** -.051 *** -.025 *** -.010 *** -.026 *** -.044 *** -.024 *** .067 *** 

comma                   —  .017 *** -.096 *** -.009 *** -.047 *** -.054 *** -.035 *** -.146 *** .158 *** 

Chinese comma                     —  .006 ** .031 *** -.006 ** -.005 * .026 *** -.011 *** .091 *** 

colon                       —  -.009 *** .003  .008 *** -.032 *** .104 *** .153 *** 

parentheses                        —  -.024 *** -.002  .086 *** -.002  .077 *** 

English quotation                          —  -.026 *** -.020 *** .126 *** .085 *** 

guillemet                             —  -.001  -.116 *** .097 *** 

hyphen                               —  -.058 *** .061 *** 

news type                                 —  .043 *** 

Notes. # p < .10, * p < .05, ** p < .01, *** p < .001. Adjusted threshold: p < .01. 
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  Independent t-test showed that online news headlines with an exclamation mark 

(M = 9765.59, SD = 33159.93) generated more number of reads than headlines 

without an exclamation mark (M = 8227.47, SD = 34194.35), t(170500) = -6.31, p 

< .001, Cohen’s d = -.05. In contrast, headlines with an exclamation mark (M = 

10.78, SD = 57.62) had fewer dislikes than headlines without an exclamation 

mark (M = 13.76, SD = 84.66), t(170500) = 5.11, p < .001, Cohen’s d = .04. There 

was no significant difference between headlines with and without an exclamation 

mark in likes (M = 19.82, SD = 96.06 vs. M = 19.65, SD = 105.36), t(170500) = 

-.23, p = .82, Cohen’s d = .00. 

  Similar to online news headlines with exclamation mark, headlines with human 

alarm words (M = 12301.90, SD = 42125.34) generated more number of reads 

than headlines without human alarm words (M = 8309.86, SD = 33775.04), 

t(170500) = -8.28, p < .001, Cohen’s d = -.12. Headlines with human alarm words 

(M = 24.96, SD = 122.61) attracted more likes than headlines without human 

alarm words (M = 19.51, SD = 103.55), t(170500) = -3.69, p < .001, Cohen’s d = 

-.05; and more dislikes also (M = 25.17, SD = 120.02 vs. M = 13.00, SD = 80.10), 

t(170500) = -10.53, p < .001, Cohen’s d = -.15. 

  Independent sample t-test indicated that headlines with prosocial words (M = 

6930.11, SD = 29077.92) attracted fewer reads than headlines without prosocial 

words (M = 8474.06, SD = 34197.25), t(170500) = 3.11, p = .002, Cohen’s d = .05. 

On the contrary, headlines with prosocial words (M = 24.37, SD = 117.61) had 

more likes than headlines without prosocial words (M = 19.54, SD = 103.76), 

t(170500) = -3.18, p = .001, Cohen’s d = -.05. I found no significant difference 

between headlines with and without prosocial words in dislikes (M = 11.05, SD = 
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65.42 vs. M = 13.44, SD = 82.04), t(170500) = 2.01, p = .045, Cohen’s d = .03 

(see Table 11). 
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Table 11. Means and Standard Deviations for Headlines with and without Exclamation, Human Alarm Words, and Prosocial Words 

    N Mean SD SE t df p Cohen's d LLCI ULCI 

 Exclamation           
reads no 148018 8227.47 34194.35 88.88 -6.31 170500 < .001 -.05 -2015.94 -1060.30 

 yes 22484 9765.59 33159.93 221.15 
      likes no 148018 19.65 105.36 0.27 -.23 170500 .82 .00 -1.63 1.29 

 yes 22484 19.82 96.06 0.64 
      dislikes no 148018 13.76 84.66 0.22 5.11 170500 < .001 .04 1.84 4.13 

 yes 22484 10.78 57.62 0.38 
      Human alarm words 

         reads no 165358 8309.86 33775.04 83.06 -8.28 170500 < .001 -.12 -4937.09 -3046.98 

 yes 5144 12301.90 42125.34 587.34 
      likes no 165358 19.51 103.55 0.26 -3.69 170500 < .001 -.05 -8.34 -2.55 

 yes 5144 24.96 122.61 1.71 
      dislikes no 165358 13.00 80.10 0.20 -10.53 170500 < .001 -.15 -14.43 -9.90 

 yes 5144 25.17 120.02 1.67 
      

 
Prosocial words 

          reads no 165669 8474.06 34197.25 84.02 3.11 170500 .002 .05 569.71 2518.20 

 yes 4833 6930.11 29077.92 418.27 
      likes no 165669 19.54 103.76 0.26 -3.18 170500 .001 -.05 -7.81 -1.85 

 yes 4833 24.37 117.61 1.69 
      dislikes no 165669 13.44 82.04 0.20 2.01 170500 .045 .03 0.05 4.72 

  yes 4833 11.05 65.42 0.94             
Notes. Adjusted threshold: p < .01. 
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4.6.2 Main Analyses 

  The PROCESS model 14 was used to test the moderated mediation model 

predicting likes and dislikes. 

 

4.6.2.1 Reads.   

  Control variables including question mark, comma, Chinese comma, colon, 

parentheses, English quotation mark, guillemet, and hyphen, news type, and title 

length, and the independent variables Exclamation and Human alarm words were 

entered as predictors of Reads (Equation 1 in Table 12), R2 = .0032, F (12, 170489) 

= 46.23, p < .001. Online news headlines with an exclamation (B = 1074.61, p 

< .001) and human alarm words (B = 1364.99, p < .001) predicted greater the 

number of reads. Unstandardized B indicated that the average number of reads 

was 4940.97 for online news headlines without an exclamation mark and human 

alarm words, without all other eight punctuation marks, the news type was soft 

news, and the length of type contained zero word (i.e., constant). The average 

number of reads increased by 1074.61 (p < .001) for online news headlines with 

an exclamation mark and enhanced by 1364.99 (p < .001) for human alarm words 

from the constant. For the other punctuation marks, the average number of reads 

increased by 1420.91 (p < .001) for headlines with question marks from the 

constant and by 1507.32 (p < .001) for headlines with colon; and decreased by 

4923.98 (p < .001) for guillemet, and by 4192.62 (p < .001) for hyphen. The mean 

reads reduced by 573.22 (p = .0011) for hard news from the constant, and 

enhanced by 195.10 (p < .001) when the title length increased by one. 
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Table 12. Regression Analysis of Reads, Likes, and Dislikes. 

 
Reads Likes Dislikes 

 Equation 1 Equation 2 Equation 3 
Predictor B(SE)[LLCI, ULCI] B(SE)[LLCI, ULCI] B(SE)[LLCI, ULCI] 
Constant 4940.97(283.75)[4384.83, 5497.11]*** -4.98(.65)[-6.25, -3.70]*** -5.98(.51)[-6.97, -4.98]*** 
Question mark (0 = no; 1 = yes) 1420.91(265.21)[901.11, 1940.70]*** -2.75(.61)[-3.95, -1.56]*** -1.78(.47)[-2.71, -.85]*** 
Comma (0 = no; 1 = yes) -460.87(225.73)[-903.30, -18.43]* -.52(.52)[-1.53, .50] -3.67(.40)[-4.46, -2.88]*** 
Chinese comma (0 = no; 1 = yes) -693.96(706.34)[-2078.36, 690.45] 2.06(1.62)[-1.12, 5.24] -3.11(1.26)[-5.58, -.63]* 
Colon (0 = no; 1 = yes) 1507.32(242.19)[1032.64, 1982.00]*** 8.28(.56)[7.19, 9.37]*** -.07(.43)[-.92, .78] 
Parentheses (0 = no; 1 = yes) 143.33(617.76)[-1067.46, 1354.13] -7.31(1.42)[-10.09, -4.53]*** -6.82(1.10)[-8.98, -4.65]*** 
English quotation mark (0 = no; 1 = yes) -486.30(278.36)[-1031.88, 59.28]# 2.09(.64)[.84, 3.34]** -1.15(.50)[-2.13, -.18]* 
Guillemet (0 = no; 1 = yes) -4923.98(476.89)[-5858.66, -3989.29]*** 4.18(1.10)[2.03, 6.32]*** .04(.85)[-1.63, 1.71] 
Hyphen (0 = no; 1 = yes) -4192.62(451.56)[-5077.67, -3307.57]*** .20(1.04)[-1.83, 2.23 -2.23(.81)[-3.81, -.65]** 
News type (0 = soft; 1 = hard) -573.22(175.01)[-916.24, -230.21]** 1.43(.40)[.64, 2.22]*** 2.74(.31)[2.13, 3.35]*** 
Title length 195.10(15.49)[164.75, 225.46]*** .35(.04)[.29, .42]*** .36(.03)[.30, .41]*** 
Exclamation (0 = no; 1 = yes) 1074.61(256.22)[572.43, 1576.79]*** -2.45(.59)[-3.60, -1.30]*** -4.67(.46)[-5.56, -3.77]*** 
Human alarm words 1364.99(153.28)[1064.56, 1665.43]*** -1.01(.35)[-1.70, -.32]** 1.82(.27)[1.28, 2.36]*** 
Reads 

 
 .002(.00)[.002, .002]*** .0016(.00)[.0016, .0016]*** 

Prosocial words (0 = no; 1 = yes) 
 

 -.18(1.17)[-2.48, 2.12] .03(.91)[-1.76, 1.82] 
Reads × Prosocial words 

 
 .001(.00)[.0009, .0010]*** -.0002(.00)[-.0002, -.0001]*** 

R2 .0032 .4386 .4455 
Notes. # p < .10, * p < .05, ** p < .01, *** p < .001. Adjusted threshold: p < .01. 
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4.6.2.2 Likes. 

  Covariates (other eight punctuations, news type, and title length), the 

independent variables Exclamation and Human alarm words, the mediating 

variable Reads, the moderating variable Prosocial words, and the interaction term 

Reads × Prosocial Words were entered as predictors of Likes (Equation 2), R2 

= .4386, F (15, 170486) = 8880.16, p < .001. Exclamation was negatively 

associated with likes, B = -2.45, p < .001; and human alarm words also, B = -1.01, 

p = .0041. Reads predicted more likes, B = .002, p < .001. 

  Unstandardized B showed that the average number of likes decreased by 4.98 

for zero reads, headlines without an exclamation mark, human alarm words, 

prosocial words, all other eight punctuation marks, soft news, and zero title length 

(i.e., constant). Unstandardized B showed 2 likes out of every 1,000 reads, p 

< .001. The average number of likes reduced by 2.45 (p < .001) for headlines with 

an exclamation mark and by 1.01 (p = .0041) for alarm words from the constant. 

When the independent variable was exclamation mark, the mediation effect (a1b1) 

and direct effect (c’) existed and point in different directions, so there was a 

competitive mediation (Zhao et al., 2010). I also found a competitive mediation 

when the independent variable was human alarm words as a2b1 × c’ was negative 

(see Figure 15). 
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Figure 15. The moderated mediation model incorporating reads (clicks) as a 
mediator and prosocial words as a moderator of the prediction of exclamation and 
human alarm words on likes after controlling for other punctuations, news type, 
and title length. The coefficient of determination (i.e., R2) of this model was 
43.86%. 
 
 

  I found an interaction effect of prosocial words and reads on likes, B = .001, p 

< .001. A simple slope analysis, after controlling for other eight punctuations, 

news type, and title length, was conducted to probe this interaction effect (Aiken 

& West, 1991). The PROCESS model 1 examined this moderation effect. The 

average number of likes enhanced from 19.49 (when reads = Mean) to 87.46 

(when reads = +1SD) for headlines without prosocial words, B = .0020, p < .001; 

likes grew greatly from 27.33 (when reads = Mean) to 127.68 (when reads = 

+1SD) for headlines with prosocial words, B = .0029, p < .001 (see Figure 16). 
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Figure 16. Effects of reads and news headline with prosocial words on likes. 
 

4.6.2.3 Dislikes.   

  Exclamation mark, human alarm words, reads, prosocial words, the interaction 

term Reads × Prosocial Words, other eight punctuation marks, news type, and title 

length were entered as predictors of Dislikes (Equation 3), R2 = .4455, F (15, 

170486) = 9132.39, p < .001. Exclamation marks predicted fewer number of 

dislikes, B = -4.67, p < .001. In contrast, human alarm words (B = 1.82, p < .001) 

and reads (B = .0016, p < .001) attracted more dislikes (see Figure 17). 
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Figure 17. The moderated mediation model incorporating reads (clicks) as a 
mediator and prosocial words as a moderator of the prediction of exclamation and 
human alarm words on dislikes after controlling for other punctuations, news type, 
and title length. The coefficient of determination (i.e., R2) of this model was 
44.55%. 
 

  The average number of dislikes reduced by 5.98 for zero reads, headlines 

without an exclamation mark, human alarm words, prosocial words, all other 

eight punctuation marks, soft news, and zero title length (i.e., constant). 

Unstandardized B showed 1.6 dislikes out of every 1,000 reads, p < .001. The 

average number of dislikes reduced by 4.67 (p < .001) when headlines had an 

exclamation mark and enhanced by 1.82 (p < .001) when headlines had alarm 

words from the constant. There was a competitive mediation for exclamation 

mark as the independent variable, as the mediation effect (a1b1) and direct effect 

(c’) existed and point in opposite directions. In contrast, a complementary 

mediation existed for human alarm words as the independent variable because 

a2b1 × c’ was positive (Zhao et al., 2010). 
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  An interaction of prosocial words and reads predicted dislikes, B = -.0002, p 

< .001. I then conducted a simple slope analysis to test this interaction effect, 

controlling other eight punctuations, news type, and title length (Aiken & West, 

1991). The PROCESS model 1 tested this moderation effect. The average number 

of dislikes increased from 13.40 (when reads = Mean) to 67.82 (when reads = 

+1SD) when headlines had no prosocial words, B = .0016, p < .001; but 11.95 

(when reads = Mean) to 60.39 (when reads = +1SD) for headlines with prosocial 

words, B = .0014, p < .001 (see Figure 18). 

 

 

Figure 18. Effects of reads and news headline with prosocial words on dislikes. 
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4.6.2.4 Moderated quadratic relationship. 

  I also exploratorily examined whether reads is quadratically related to likes and 

dislikes, and whether prosocial words moderate these quadratic relationships. First, 

I investigated the linear relationship between reads and likes/dislikes after 

controlling for other punctuations, news type, and title length. Then, I added 

prosocial words and the interaction term of reads and prosocial words to the 

model. After that, I added a quadratic term to the equation and investigated the 

quadratic relationship between reads and likes (and dislikes). Finally, I entered a 

moderated quadratic term to the model and tested the moderated quadratic 

relationship. This regression model represents with an equation: 

 
Y = sY + b1M + b2W + b3MW + b4M2 + b5M2W + d1Z1 + d2Z2 + d3Z3 + d4Z4 + 
d5Z5 + d6Z6 + d7Z7 + d8Z8 + d9Z9 + d10Z10 + eY 
 

where Y represents generic digital footprints (likes and dislikes), sM and sY 

represent the intercepts, W represents online news headlines with prosocial words 

(0 = no, 1 = yes), M represents the number of reads, Z1 represents online news 

headlines with question mark (0 = no, 1 = yes), Z2 represents online news 

headlines with comma (0 = no, 1 = yes), Z3 represents online news headlines with 

Chinese comma (0 = no, 1 = yes), Z4 represents online news headlines with colon 

(0 = no, 1 = yes), Z5 represents online news headlines with parentheses (0 = no, 1 

= yes), Z6 represents online news headlines with English quotation mark (0 = no, 1 

= yes), Z7 represents online news headlines with guillemet (0 = no, 1 = yes), Z8 

represents online news headlines with hyphen (0 = no, 1 = yes), Z9 represents 

news type (0 = soft news, 1 = hard news), Z10 represents title length, and eM and eY 

represent error. 
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  Table 13 shows the quadratic regression models predicting likes and dislikes. 

Reads was quadratically related to likes and dislikes. The results demonstrate that 

as reads increased, the association between reads and likes progressively became 

more negative, which shows an inverted U-shape curve. Similarly, as reads 

enhanced, the correlation between reads and dislikes progressively became more 

negative, which also indicates an inverted U-shape curve. 

  Finally I examined a moderated quadratic model that tested the effect of 

prosocial words as a moderator on the quadratic relationship between reads and 

likes, as well as the quadratic relationship between reads and dislikes. I did not 

find a moderated quadratic relationship. Prosocial words did not moderate the 

quadratic relationship between reads and likes, nor between reads and dislikes. 

Because prosocial words did not play a role on the quadratic regression models, I 

did not conduct further analysis on the quadratic relationships. 
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Table 13. Quadratic Regression Analysis of Likes and Dislikes. 

 
Likes Dislikes 

 Equation 1 Equation 2 
Predictor B(SE)[LLCI, ULCI] B(SE)[LLCI, ULCI] 
Constant -7.20(.65)[-8.47, -5.93]*** -6.80(.51)[-7.79, -5.80]*** 
Question mark (0 = no; 1 = yes) -3.30(.60)[-4.48, -2.11]*** -1.86(.47)[-2.79, -.93]*** 
Comma (0 = no; 1 = yes) -1.49(.50)[-2.48, -.51]** -4.68(.40)[-5.45, -3.90]*** 
Chinese comma (0 = no; 1 = yes) 2.03(1.61)[-1.12, 5.18] -3.22(1.26)[-5.69, -.75]* 
Colon (0 = no; 1 = yes) 8.29(.55)[7.21, 9.36]*** -.14(.43)[-.71, .99] 
Parentheses (0 = no; 1 = yes) -7.17(1.41)[-9.93, -4.42]*** -6.67(1.10)[-8.83, -4.51]*** 
English quotation mark (0 = no; 1 = yes) 2.44(.63)[1.20, 3.69]** -.95(.50)[-1.92, .03]# 
Guillemet (0 = no; 1 = yes) 5.30(1.09)[3.17, 7.43]*** .63(.85)[-1.04, 2.30] 
Hyphen (0 = no; 1 = yes) 1.39(1.03)[-.62, 3.41] -1.60(.81)[-3.18, -.02]* 
News type (0 = soft; 1 = hard) 1.68(.39)[.91, 2.45]*** 3.31(.31)[2.70, 3.92]*** 
Title length .31(.04)[.24, .37]*** .32(.03)[.27, .38]*** 
Reads .003(.00)[.003, .003]*** .002(.00)[.002, .002]*** 
Reads × Reads .00(.00)[.00, .00]*** .00(.00)[.00, .00]*** 
Prosocial words (0 = no; 1 = yes)  .73(1.20)[-1.63, 3.08] .53(.94)[-1.32, 2.37] 
Reads × Prosocial words .001(.00)[.001, .001]*** .00(.00)[.00, .00]** 
Reads × Reads × Prosocial words .00(.00)[.00, .00] .00(.00)[.00, .00] 
R2 .45 .45 
Notes. # p < .10, * p < .05, ** p < .01, *** p < .001. Adjusted threshold: p < .01. 
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4.6.3 Cross-validation of Results 

  I evaluated the two moderated mediation models on likes and dislikes using 

two-fold cross-validation prediction to avoid overfitting and picking up patterns 

by chance. The training set used data from 75% of the sample, and the testing set 

from the remaining 25% of the sample, and I ran the same models that fitted the 

training set to decide whether the training set would generalize to the testing set. 

For both the training set (see Table 14) and the testing set (see Table 15), 

Exclamation marks (B = 955.12/1422.72, p = .001/.004) and human alarm words 

(B = 1618.03/593.84, p < .001/p = .043) attracted higher number of reads. Reads 

predicted higher number of likes, B = .002/.002, both ps < .001; and dislikes, B 

= .002/.001, both ps < .001. Reads × Prosocial Words also predicted likes, B 

= .001/.001, both ps < .001; and dislikes, B = -.0002/-.0002, both ps < .001. 

 

 

 

 

 

 

 

 

 

 

 

 

 128 
 



     
 

 
Table 14. Training set (75% of the sample) in the Out-of-sample Cross-validation Prediction of Reads, Likes, and Dislikes. 

 
Reads Likes Dislikes 

 Equation 1 Equation 2 Equation 3 
Predictor B(SE)[LLCI, ULCI] B(SE)[LLCI, ULCI] B(SE)[LLCI, ULCI] 
Constant 4827.66(332.75)[4175.48, 5479.85]*** -4.99(.76)[-6.47, -3.51]*** -5.85(.60)[-7.02, -4.68]*** 
Question mark (0 = no; 1 = yes) 1413.82(310.27)[805.70, 2021.95]*** -2.30(.70)[-3.67, -.92]** -1.94(.56)[-3.04, -.85]*** 
Comma (0 = no; 1 = yes) -569.27(264.02)[-1086.74, -51.81]* -.36(.60)[-1.54, .81] -3.73(.47)[-4.66, -2.80]*** 
Chinese comma (0 = no; 1 = yes) -948.73(828.29)[-2572.17, 674.71] 2.14(1.88)[-1.54, 5.82] -2.60(1.49)[-5.51, .32]# 
Colon (0 = no; 1 = yes) 1313.11(283.42)[757.62, 1868.60]*** 8.45(.64)[7.19, 9.71]*** -.33(.51)[-1.33, .66] 
Parentheses (0 = no; 1 = yes) 11.79(724.41)[-1408.04, 1431.62] -6.92(1.64)[-10.14, -3.70]*** -6.93(1.30)[-9.48, -4.38]*** 
English quotation mark (0 = no; 1 = yes) -42.50(327.68)[-684.74, 599.75] 1.68(.74)[.22, 3.13]* -1.48(.59)[-2.63, -.32]* 
Guillemet (0 = no; 1 = yes) -5203.39(559.53)[-6300.05, -4106.72]*** 3.10(1.27)[.61, 5.58]* -.29(1.01)[-2.26, 1.68] 
Hyphen (0 = no; 1 = yes) -4141.36(529.24)[-5178.66, -3104.07]*** -.66(1.20)[-3.01, 1.69] -2.22(.95)[-4.08, -.35]* 
News type (0 = soft; 1 = hard) -651.95(205.19)[-1054.12, -249.77]** 1.27(.47)[.36, 2.19]** 2.58(.37)[1.86, 3.30]*** 
Title length 206.31(18.15)[170.74, 241.89]*** .36(.04)[.28, .44]*** .36(.03)[.29, .42]*** 
Exclamation (0 = no; 1 = yes) 955.12(300.66)[365.83, 1544.40]** -2.92(.68)[-4.25, -1.58]*** -4.93(.54)[-5.99, -3.87]*** 
Human alarm words 1618.03(179.34)[1266.52, 1969.54]*** -1.16(.41)[-1.95, -.36]** 2.17(.32)[1.54, 2.80]*** 
Reads 

 
 .002(.00)[.002, .002]*** .002(.00)[.002, .002]*** 

Prosocial words (0 = no; 1 = yes) 
 

 .57(1.37)[-2.11, 3.24] -.22(1.08)[-2.34, 1.90] 
Reads × Prosocial words 

 
 .001(.00)[.001, .001]*** -.0002(.00)[-.0002, -.0001]*** 

R2 .003 .443 .456 
Notes. # p < .10, * p < .05, ** p < .01, *** p < .001. Adjusted threshold: p < .01. 
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Table 15. Testing set (25% of the sample) in the Out-of-sample Cross-validation Prediction of Reads, Likes, and Dislikes. 

 
Reads Likes Dislikes 

 Equation 1 Equation 2 Equation 3 
Predictor B(SE)[LLCI, ULCI] B(SE)[LLCI, ULCI] B(SE)[LLCI, ULCI] 
Constant 5298.69(540.77)[4238.78, 6358.61]*** -4.98(1.29)[-7.52, -2.45]*** -6.19(.95)[-8.04, -4.33]*** 
Question mark (0 = no; 1 = yes) 1448.65(509.05)[450.91, 2446.39]** -4.17(1.22)[-6.55, -1.78]** -1.26(.89)[-3.00, .49] 
Comma (0 = no; 1 = yes) -140.11(433.63)[-990.03, 709.80] -.98(1.04)[-3.01, 1.05] -3.46(.76)[-4.94, -1.97]*** 
Chinese comma (0 = no; 1 = yes) 97.57(1346.37)[-2541.33, 2736.48] 1.77(3.22)[-4.53, 8.08] -4.45(2.35)[-9.06, .16]# 
Colon (0 = no; 1 = yes) 2087.19(464.47)[1176.83, 2997.55]*** 7.77(1.11)[5.60, 9.95]*** .86(.81)[-.73, 2.45] 
Parentheses (0 = no; 1 = yes) 542.70(1177.48)[-1765.18, 2850.57] -8.59(2.81)[-14.10, -3.07]** -6.43(2.06)[-10.46, -2.39]** 
English quotation mark (0 = no; 1 = yes) -1749.84(524.65)[-2778.16, -721.52]** 3.32(1.25)[.87, 5.78]** -.44(.92)[-2.24, 1.35] 
Guillemet (0 = no; 1 = yes) -4096.18(907.43)[-5874.75, -2317.60]*** 7.38(2.17)[3.13, 11.63]** 1.07(1.59)[-2.04, 4.18] 
Hyphen (0 = no; 1 = yes) -4338.97(862.09)[-6028.69, -2649.26]*** 2.75(2.06)[-1.29, 6.79] -2.36(1.51)[-5.32, .59] 
News type (0 = soft; 1 = hard) -329.33(333.73)[-983.45, 324.79] 1.87(.80)[.31, 3.44]* 3.25(.58)[2.11, 4.39]*** 
Title length 160.49(29.57)[102.53, 218.45]*** .34(.07)[.20, .48]*** .36(.05)[.26, .46]*** 
Exclamation (0 = no; 1 = yes) 1422.72(487.37)[467.46, 2377.99]** -1.12(1.17)[-3.41, 1.16] -3.79(.85)[-5.46, -2.12]*** 
Human alarm words 593.84(294.12)[17.36, 1170.33]* -.53(.70)[-1.90, .85] .63(.51)[-.38, 1.64] 
Reads 

 
 .002(.00)[.002, .002]*** .001(.00)[.001, .001]*** 

Prosocial words (0 = no; 1 = yes) 
 

 -2.41(2.31)[-6.93, 2.12] 1.09(1.69)[-2.22, 4.40] 
Reads × Prosocial words 

 
 .001(.00)[.001, .001]*** -.0002(.00)[-.0002, -.0001]*** 

R2 .003 .426 .409 
Notes. # p < .10, * p < .05, ** p < .01, *** p < .001. 
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4.6.4 Normalization of Results 

  I examined the two condensed moderated mediation models on likes and 

dislikes again by adopting whole-percentage coefficient to normalize all the 

variables. Whole-percentage coefficient assumes that a whole scale equals to 

another whole scale, so that whole-scale units and percentage (0-1) of 

independent variables can be compared across independent variables, and 

dependent variables across dependent variables parallelly (e.g., Zhao et al., n.d.). I 

rescaled reads, likes, dislikes, and title length to 0-1 scales. The four variables 

were divided by each maximum value respectively, so that 0 referred to the 

conceptual minimum and 1 as the conceptual maximum. I combined headlines 

with more than one human alarm word as 1 and coded headlines with no human 

alarm words as 0. All other dummy variables, i.e., exclamation mark, question 

mark, comma, Chinese comma, colon, parentheses, English quotation mark, 

guillemet, hyphen, news type, and prosocial words remained unchanged (0 = no, 1 

= yes). 

  A whole-scale increase in human alarm words enhanced reads by 0.6 

percentage point (B = .006, p < .001), three times more than exclamation mark on 

reads (B = .002, p < .001). Reads increased likes by 42.1 percentage points (p 

< .001) and dislikes by 44.3 percentage points (p < .001). Reads × Prosocial 

Words predicted likes, B = .201, p < .001; and dislikes, B = -.049, p < .001 (see 

Table 16). Table 17 shows zero-to-one normalization Pearson Correlation of reads, 

likes, and dislikes. 
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Table 16. Zero-to-One Normalization Regression Analysis of Reads, Likes, and Dislikes. 

 
Reads Likes Dislikes 

 Equation 1 Equation 2 Equation 3 
Predictor B(SE)[LLCI, ULCI] B(SE)[LLCI, ULCI] B(SE)[LLCI, ULCI] 
Constant .008(.000)[.007, .009]*** -.002(.000)[-.002, -.001]*** -.003(.000)[-.003, -.002]*** 
Question mark (0 = no; 1 = yes) .002(.000)[.001, .003]*** -.001(.000)[-.001, -.001]*** -.001(.000)[-.001, .000]*** 
Comma (0 = no; 1 = yes) -.001(.000)[-.001, .000]* .000(.000)[-.001, .000] -.002(.000)[-.002, -.001]*** 
Chinese comma (0 = no; 1 = yes) -.001(.001)[-.003, .001] .001(.001)[.000, .002] -.001(.001)[-.002, .000]* 
Colon (0 = no; 1 = yes) .002(.000)[.002, .003]*** .003(.000)[.002, .003]*** -.000(.000)[.000, .000] 
Parentheses (0 = no; 1 = yes) .000(.001)[-.002, .002] -.002(.000)[-.003, -.001]*** -.003(.000)[-.004, -.002]*** 
English quotation mark (0 = no; 1 = yes) -.001(.000)[-.002, .000]# .001(.000)[.000, .001]** -.001(.000)[-.001, .000]* 
Guillemet (0 = no; 1 = yes) -.008(.001)[-.009, -.006]*** .001(.000)[.001, .002]*** .000(.000)[-.001, .001] 
Hyphen (0 = no; 1 = yes) -.007(.001)[-.008, -.005]*** .000(.000)[-.001, .001] -.001(.000)[-.002, .000]** 
News type (0 = soft; 1 = hard) -.001(.000)[-.001, .000]** .000(.000)[.000, .001]*** .001(.000)[.001, .001]*** 
Title length .024(.002)[.020, .027]*** .009(.001)[.007, .011]*** .012(.001)[.010, .014]*** 
Exclamation (0 = no; 1 = yes) .002(.000)[.001, .002]*** -.001(.000)[-.001, .000]*** -.002(.000)[-.002, -.002]*** 
Human alarm words (0 = no; 1 = yes) .006(.001)[.004, .007]*** -.001(.000)[-.002, .000]** .002(.000)[.001, .003]*** 
Reads 

 
 .421(.001)[.419, .424]***  .443(.001)[.441, .446]*** 

Prosocial words (0 = no; 1 = yes) 
 

 -.000(.000)[-.001, .001]  .000(.000)[-.001, .001] 
Reads × Prosocial words 

 
 .201(.008)[.185, .217]***  -.049(.008)[-.065, -.032]*** 

R2 .003 .439 .445 
Notes. # p < .10, * p < .05, ** p < .01, *** p < .001. Adjusted threshold: p < .01. All variables were on a 0-1 scale where 0 is conceptual minimum and 1 is conceptual maximum.  
 
 
 
 

 132 
 



     
 

 
Table 17. Zero-to-One Normalization Pearson Correlation of Reads, Likes, and Dislikes. 

 
Reads Likes Dislikes 

Question mark (0 = no; 1 = yes) .016*** .001 .004 
Comma (0 = no; 1 = yes) .006* -.002 -.017*** 
Chinese comma (0 = no; 1 = yes) .000 .004 -.003 
Colon (0 = no; 1 = yes) .019*** .046*** .022*** 
Parentheses (0 = no; 1 = yes) .001 -.008** -.009*** 
English quotation mark (0 = no; 1 = yes) -.002 .008*** .001 
Guillemet (0 = no; 1 = yes) -.021*** -.005* -.012*** 
Hyphen (0 = no; 1 = yes) -.022*** -.014*** -.018*** 
News type (0 = soft; 1 = hard) -.001 .011*** .023*** 
Title length .033*** .044*** .040*** 
Exclamation (0 = no; 1 = yes) .015*** .001 -.012*** 
Human alarm words (0 = no; 1 = yes) .020*** .009*** .025*** 
Reads 

 
.659*** .666*** 

Prosocial words (0 = no; 1 = yes) 
 

.008** -.005* 
Notes. # p < .10, * p < .05, ** p < .01, *** p < .001. Adjusted threshold: p < .01. All variables were 
on a 0-1 scale where 0 is conceptual minimum and 1 is conceptual maximum.  
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4.6.5 Log-transformation of Generic Digital Footprints 

  Because the distribution of the generic digital footprints (i.e., reads, likes, 

dislikes, relays, and comments) were positively skewed, I also log-transformed 

reads, likes, and dislikes rather than removing the outliers that were more than 6 

SD away from the mean. Log-transformation and exclusion of outliers yielded 

similar results. Table 18 shows that exclamation marks (B = .46, p < .001) and 

human alarm words (B = .33, p < .001) generated higher number of reads. Reads 

predicted higher number of likes, B = .64, p < .001; and dislikes, B = .64, p < .001. 

Reads × Prosocial Words also predicted likes, B = .03, p < .001; and dislikes, B = 

-.05, both ps < .001. 
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Table 18. Regression Analysis of Log-transformed Reads, Likes, and Dislikes. 

 
Reads Likes Dislikes 

 Equation 1 Equation 2 Equation 3 
Predictor B(SE)[LLCI, ULCI] B(SE)[LLCI, ULCI] B(SE)[LLCI, ULCI] 
Constant 6.58(.02)[6.55, 6.62]*** -3.53(.02)[-3.57, -3.50]*** -4.08(.02)[-4.12, -4.04]*** 
Question mark (0 = no; 1 = yes) .29(.02)[.25, .32]*** -.10(.01)[-.12, -.08]*** -.04(.01)[-.06, -.02]*** 
Comma (0 = no; 1 = yes) .22(.02)[.19, .25]*** -.07(.01)[-.09, -.06]*** -.31(.01)[-32, -.29]*** 
Chinese comma (0 = no; 1 = yes) -.16(.05)[-.25, .-06]** -.03(.03)[-.08, .02] -.14(.03)[-.20, -.08]*** 
Colon (0 = no; 1 = yes) .08(.02)[.05, .11]*** .21(.01)[.20, .23]*** .02(.01)[-.002, .036]# 
Parentheses (0 = no; 1 = yes) .18(.04)[.10, .26]*** -.35(.02)[-.39, -.30]*** -.38(.03)[-43, -.33]*** 
English quotation mark (0 = no; 1 = yes) -.15(.02)[-.19, -.12]*** .08(.01)[.06, .10]*** .02(.01)[-.002, .04]# 
Guillemet (0 = no; 1 = yes) -1.22(.03)[-1.28, -1.16]*** .52(.02)[.48, .56]*** .24(.02)[.20, .28]*** 
Hyphen (0 = no; 1 = yes) -.47(.03)[-.53, -.41]*** .03(.02)[-.001, .07]# -.22(.02)[-.26, -.18]*** 
News type (0 = soft; 1 = hard) -.25(.01)[-.27, -.22]*** .15(.01)[.14, .16]*** .30(.01)[.28, .31]*** 
Title length .01(.001)[.01, .02]*** .02(.001)[.017, .019]*** .03(.001)[.028, .030]*** 
Exclamation (0 = no; 1 = yes) .46(.02)[.43, .49]*** -.15(.01)[-.16, -.13]*** -.24(.01)[-.26, -.22]*** 
Human alarm words .33(.03)[.27, .39]*** -.10(.02)[-.13, -.07]*** .15(.02)[.11, .18]*** 
Reads 

 
 .64(.002)[.636, .642]*** .64(.002)[.63, .64]*** 

Prosocial words (0 = no; 1 = yes) 
 

 -.01(.07)[-.14, .13] .41(.08)[.25, .58]*** 
Reads × Prosocial words 

 
 .03(.01)[.02, .05]*** -.05(.01)[-.07, -.03]*** 

R2 .03 .61 .59 
Notes. # p < .10, * p < .05, ** p < .01, *** p < .001. Adjusted threshold: p < .01. 
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4.6.6 Split/Analyze/Meta-analyze Approach 

  Although the sample size in this study cannot be called “big data,” the dataset is 

large compared to traditional datasets in psychological studies. We could analyze 

this dataset with standard computers, but it would take more time to process the 

data analysis. I adopted a split/analyze/meta-analyze approach for data analysis 

(Cheung & Jak, 2016). I randomly and arbitrarily split the data into four 

sub-samples and then conducted the same analyses for these four sub-samples. 

Finally, I meta-analyzed all of the sub-samples. The descriptive statistics for all of 

the variables are presented in Table 19. Table 20 shows the frequency of all of the 

observed punctuation marks. Based on my hypothesis the only DV is likes, 

although I also tested dislikes, relays, and comments. I used Hayes’s (2013) 

PROCESS to test our hypothesized conditional indirect effects of alarm words 

and exclamation points on likes indirectly through reads at different levels of 

prosocial words (i.e., headlines with vs. without prosocial words). All of the 

samples were repeatedly resampled 50,000 times. 

  The intercorrelations among the key variables across samples are displayed in 

Table 21. 
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Table 19. Descriptive Statistics across Samples. 
Variable Sample 1 Sample 2 Sample 3 Sample 4 
Sample size (N) 42404 41887 43138 43074 
Alarm words     
  Yes 2.9% 3.3% 3.0% 2.9% 
  No 97.1% 96.7% 97.0% 97.1% 
Prosocial words     
  Yes 3.0% 2.7% 2.9% 2.8% 
  No 97.0% 97.3% 97.1% 97.2% 
Exclamation     
  Yes 13.3% 13.1% 13.0% 13.4% 
  No 86.7% 86.9% 87.0% 86.6% 
Other punctuations a     
  Yes 52.0% 52.7% 52.6% 52.1% 
  No 48.0% 47.3% 47.4% 47.9% 
News type     
  Soft news 58.9% 58.9% 58.7% 59.6% 
  Hard news 41.1% 41.1% 41.3% 40.4% 
Title length     
  Mlength 18.12 18.16 18.21 18.15 
  SDlength 5.67 5.66 5.66 5.66 
Reads     
  Mreads 8665.81 8356.41 8150.06 8550.95 
  SDreads 35404.36 33943.21 31932.78 34890.82 
Likes     
  Mlikes 20.17 19.19 19.05 20.28 
  SDlikes 104.07 102.20 98.97 111.06 
Dislikes     
  Mdislikes 14.18 13.18 12.77 13.35 
  SDdislikes 85.15 81.35 77.86 81.99 
relays     
  Mrelays 106.47 106.57 107.52 111.33 
  SDrelays 412.11 413.18 423.34 433.81 
Comments     
  Mcomments 20.91 17.13 17.76 20.92 
  SDcomments 224.78 182.41 185.73 221.21 

Notes. a For other punctuation marks among samples, see Table 20 for detail. 
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Table 20. Descriptive Statistics of Punctuation Marks in Online News Headlines across Samples 

Punctuation   
Sample 1 

(%) 
Sample 2 

(%) 
Sample 3 

(%) 
Sample 4 

(%) 
comma ，﹐, 18.1 18.5 18.7 18.5 

colon ：﹕: 13.9 14.5 14.5 14.2 

exclamation mark ！ ﹗  ! 13.3 13.1 13.0 13.4 

question mark ？ ﹖  ? 11.0 11.1 10.9 11.2 

English quotation mark “” ‘’ ＂ 10.1 9.9 10.2 9.8 

hyphen –  —  - 3.4 3.5 3.7 3.5 
guillemet 〈〉《》<> ﹏ 3.3 3.2 3.2 3.0 

parentheses （）﹙﹚() 1.9 2.0 1.8 1.7 

Chinese comma 、 ､ 1.4 1.4 1.4 1.3 

tilde ~  ～ 0.4 0.4 0.4 0.4 

vertical ｜ | 0.4 0.4 0.4 0.4 

interpunct ·  ˙ 0.4 0.4 0.4 0.4 
slash / 0.3 0.3 0.3 0.3 
square bracket 【】[]［］ 0.3 0.3 0.3 0.3 

Chinese quotation mark 「」『』 0.2 0.2 0.1 0.1 

full stop 。．‧ ﹒. 0.1 0.1 0.1 0.1 

ellipsis ⋯ … ‥ 0.1 0.1 0.1 0.1 

semicolon ；﹔ ; < 0.1 < 0.1 < 0.1 < 0.1 

backslash \ < 0.1 < 0.1 < 0.1 < 0.1 
caret ^  ＾ 0 < 0.1 < 0.1 < 0.1 

hexagon bracket 〔〕﹝﹞ < 0.1 0 < 0.1 < 0.1 
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Table 21. Intercorrelations among the Key Variables across Samples 

 2 3 4 5 2 3 4 5 
Sample 1     Sample 2    
1. exclamation -.0027 -.0073 .0129** -.0015 .0051 -.0099* .0137** .0008 
2. alarm words  -.0011 .0269*** .0133**  .0048 .0180*** .0060 
3. prosocial words   -.0038 .0085#   -.0105* .0066 
4. reads     .6694***    .6526*** 
5. likes         
Sample 3     Sample 4    
1. exclamation .0049 -.0149** .0191*** .0041 -.0087# -.0091# .0156** -.0010 
2. alarm words  -.0032 .0216*** .0067  -.0024 .0257*** .0197*** 
3. prosocial words   -.0063 .0081#   -.0098* .0075 
4. reads    .6537***    .6614*** 
5. likes         

Notes. # p < .10, * p < .05, ** p < .01, *** p < .001. 
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4.6.6.1 Regression analysis.   

  Statistically, I tested whether prosocial words simultaneously moderate the 

paths from alarm words and exclamation points to reads, the paths from alarm 

words and exclamation points to likes, and the path from reads to likes. I tested 

this moderated mediation model and found that consistent with my prediction, 

headlines served as relevance optimizers. I found significant Reads × Prosocial 

words interactions on likes for all four samples (ps < .001). I did not find other 

significant interactions (except one among 16 interactions): Alarm words × 

Prosocial words on reads (p = .34/.91/.21/.11; Samples 1 to 4) and likes (p 

= .34/.41/.40/.005); and Exclamation × Prosocial words on reads (p 

= .78/.68/.59/.97) and likes (p = .80/.60/.92/.41). 

  To ensure a parsimonious model, I removed the insignificant Alarm words × 

Prosocial words and Exclamation × Prosocial words on reads and likes for further 

analysis. I used PROCESS model 14 to examine this condensed moderated 

mediation model (see Table 22 to Table 25). 
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Table 22. Regression Analysis of Reads and Likes in Sample 1 
 Reads    Likes    
Predictor β B t 95%CI β B t 95%CI 
Constant  5118.28 8.69*** 3964.12. 6272.44  -3.45 -2.69** -5.97, -.93 
Question mark (0 = no; 1 = yes) .01 1483.60 2.67** 396.22, 2570.99 -.01 -1.93 -1.59 -4.30, .45 
Comma (0 = no; 1 = yes) -.01 -733.10 -1.55 -1661.93, 195.72 -.002 -.59 -.57 -2.62, 1.43 
Chinese comma (0 = no; 1 = yes) .0003 82.84 .06 -2773.79, 2939.47 .01 4.14 1.30 -2.09, 10.37 
Colon (0 = no; 1 = yes) .02 2268.64 4.45*** 1268.97, 3268.32 .03 7.93 7.13*** 5.75, 10.11 
Parentheses (0 = no; 1 = yes) .003 757.52 .59 -1740.97, 3256.00 -.01 -6.50 -2.34* -11.95, -1.05 
English quotation (0 = no; 1 = yes) -.01 -1122.68 -1.94# -2255.62, 10.26 .01 1.96 1.56 -.51, 4.44 
Guillemet (0 = no; 1 = yes) -.03 -4945.26 -5.08*** -6854.67, -3035.86 .004 2.33 1.10 -1.84, 6.49 
Hyphen (0 = no; 1 = yes) -.03 -5023.35 -5.27*** -6892.65, -3154.05 .002 1.35 .65 -2.73, 5.43 
News type (0 = soft; 1 = hard) -.01 -731.57 -2.01* -1445.72, -17.42 .002 .39 .49 -1.17, 1.95 
Title length .03 202.99 6.30*** 139.81, 266.17 .02 .32 4.59*** .19, .46 
Exclamation (0 = no; 1 = yes) .01 936.07 1.76# -108.54, 1980.68 -.01 -2.77 -2.38* -5.05, -.49 
Alarm words .03 1756.95 5.29*** 1105.94, 2407.97 -.01 -1.19 -1.64 -2.61, .23 
Reads     .66 .002 180.84*** .002, .002 
Prosocial words (0 = no; 1 = yes)     -.0003 -.21 -.09 -4.63, 4.21 
Reads × Prosocial words     .04 .001 11.41*** .001, .001 
R2 .004    .45    

# p < .10, * p < .05, ** p < .01, *** p < .001. 
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Table 23. Regression Analysis of Reads and Likes in Sample 2 

 Reads    Likes    
Predictor β B t 95%CI β B t 95%CI 
Constant  4543.94 7.96*** 3424.52, 5663.37  -5.02 -3.86*** -7.57, -2.47 
Question mark (0 = no; 1 = yes) .01 1063.60 2.00* 19.63, 2107.57 -.01 -2.10 -1.73# -4.47, .28 
Comma (0 = no; 1 = yes) .001 115.74 .26 -773.03, 1004.52 .01 1.39 1.34 -.64, 3.41 
Chinese comma (0 = no; 1 = yes) -.002 -565.23 -.40 -3320.47, 2190.02 .003 2.55 .80 -3.72, 8.83 
Colon (0 = no; 1 = yes) .01 1230.96 2.54* 282.50, 2179.42 .03 7.51 6.81*** 5.35, 9.67 
Parentheses (0 = no; 1 = yes) .004 1058.68 .88 -1306.72, 3424.09 -.01 -8.57 -3.12** -13.96, -3.18 
English quotation (0 = no; 1 = yes) -.0002 -20.42 -.04 -1124.06, 1083.22 .01 2.52 1.97* .01, 5.04 
Guillemet (0 = no; 1 = yes) -.03 -5131.76 -5.36*** -7010.17, -3253.34 .01 8.00 3.66*** 3.72, 12.28 
Hyphen (0 = no; 1 = yes) -.02 -3499.04 -3.83*** -5288.45, -1709.62 .001 .60 .29 -3.48, 4.68 
News type (0 = soft; 1 = hard) -.01 -595.19 -1.69# -1284.37, 93.99 .01 1.41 1.75# -.17, 2.98 
Title length .04 211.17 6.76*** 149.98, 272.36 .02 .34 4.70*** .20, .47 
Exclamation (0 = no; 1 = yes) .01 683.28 1.32 -329.70, 1696.26 -.01 -2.54 -2.15* -4.84, -.23 
Alarm words .02 983.64 3.35*** 408.32, 1558.95 -.01 -1.34 -2.01* -2.65, -.03 
Reads     .65 .002 174.13*** .002, .002 
Prosocial words (0 = no; 1 = yes)     .003 1.64 .67 -3.12, 6.40 
Reads × Prosocial words     .04 .001 9.05*** .001, .001 
R2 .003    .43    

# p < .10, * p < .05, ** p < .01, *** p < .001. 
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Table 24. Regression Analysis of Reads and Likes in Sample 3 

 Reads    Likes    
Predictor β B t 95%CI β B t 95%CI 
Constant  4841.44 9.10*** 3799.08, 5883.80  -5.66 -4.55*** -8.10, -3.23 
Question mark (0 = no; 1 = yes) .02 2434.67 4.90*** 1461.21, 3408.13 -.01 -3.18 -2.74** -5.46, -.91 
Comma (0 = no; 1 = yes) -.01 -594.73 -1.42 -1416.66, 227.21 -.004 -1.03 -1.05 -2.95, .89 
Chinese comma (0 = no; 1 = yes) -.003 -844.41 -.65 -3406.92, 1718.11 -.002 -1.29 -.42 -7.28, 4.70 
Colon (0 = no; 1 = yes) .02 1492.64 3.32*** 611.63, 2373.65 .03 9.12 8.68*** 7.06, 11.18 
Parentheses (0 = no; 1 = yes) -.01 -1752.09 -1.51 -4030.58, 526.40 -.01 -7.52 -2.77** -12.85, -2.20 
English quotation (0 = no; 1 = yes) -.001 -150.90 -.29 -1158.09, 856.28 .01 2.64 2.20* .29, 5.00 
Guillemet (0 = no; 1 = yes) -.03 -4611.45 -5.19*** -6351.65, -2871.24 .004 2.05 .99 -2.02, 6.12 
Hyphen (0 = no; 1 = yes) -.02 -3890.86 -4.69*** -5515.48, -2266.24 -.001 -.41 -.21 -4.21, 3.39 
News type (0 = soft; 1 = hard) -.01 -330.27 -1.01 -969.88, 309.35 .01 .96 1.26 -.54, 2.46 
Title length .03 171.58 5.95*** 115.01, 228.14 .02 .40 5.95*** .27, .54 
Exclamation (0 = no; 1 = yes) .02 1524.39 3.17** 582.98, 2465.79 -.01 -1.83 -1.63 -4.03, .37 
Alarm words .02 1227.36 4.24*** 660.56, 1794.16 -.01 -1.58 -2.34* -2.91, -.26 
Reads     .64 .002 175.15*** .002, .002 
Prosocial words (0 = no; 1 = yes)     -.01 -3.34 -1.51 -7.68, 1.00 
Reads × Prosocial words     .06 .001 17.01*** .001, .001 
R2 .004    .43    

# p < .10, * p < .05, ** p < .01, *** p < .001. 
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Table 25. Regression Analysis of Reads and Likes in Sample 4 

 Reads    Likes    
Predictor β B t 95%CI β B t 95%CI 
Constant  5226.04 9.06*** 4094.92, 6357.15  -5.74 -4.17*** -8.44, -3.04 
Question mark (0 = no; 1 = yes) .01 724.23 1.35 -327.68, 1776.15 -.01 -3.73 -2.92** -6.24, -1.23 
Comma (0 = no; 1 = yes) -.01 -603.17 -1.31 -1502.70, 296.37 -.01 -1.76 -1.61 -3.90, .38 
Chinese comma (0 = no; 1 = yes) -.01 -1439.18 -.97 -4341.15, 1462.80 .003 3.16 .90 -3.76, 10.07 
Colon (0 = no; 1 = yes) .01 1084.34 2.20* 116.34, 2052.33 .03 8.68 7.38*** 6.38, 10.99 
Parentheses (0 = no; 1 = yes) .002 436.75 .34 -2107.81, 2981.31 -.01 -6.53 -2.11* -12.59, -.46 
English quotation (0 = no; 1 = yes) -.01 -644.74 -1.13 -1765.33, 475.85 .003 1.24 .91 -1.43, 3.91 
Guillemet (0 = no; 1 = yes) -.03 -5037.84 -5.07*** -6986.56, -3089.13 .01 4.60 1.94# -.04, 9.24 
Hyphen (0 = no; 1 = yes) -.02 -4323.18 -4.71*** -6122.50, -2523.86 -.001 -.65 -.30 -4.93, 3.64 
News type (0 = soft; 1 = hard) -.01 -630.49 -1.77# -1330.71, 69.73 .01 2.96 3.47*** 1.29, 4.63 
Title length .03 195.87 6.21*** 134.04, 257.69 .02 .36 4.72*** .21, .50 
Exclamation (0 = no; 1 = yes) .01 1148.60 2.21* 131.77, 2165.44 -.01 -2.62 -2.12* -5.05, -.20 
Alarm words .02 1570.99 5.02*** 957.67, 2184.31 .0005 .10 .13 -1.36, 1.56 
Reads     .66 .002 180.21*** .002, .002 
Prosocial words (0 = no; 1 = yes)     .001 .54 .22 -4.37, 5.46 
Reads × Prosocial words     .05 .001 12.20*** .001, .001 
R2 .003    .44    

# p < .10, * p < .05, ** p < .01, *** p < .001. 
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  Prosocial words were found to strengthen the relationship between reads and 

likes. The positive relationship between reads and likes was stronger for headlines 

with prosocial words, B = .0027/.0028/.0033/.0032, ps <.001, 95% CI = 

[.0025, .0028]/[.0026, .0030]/[.0031, .0034]/[.0030, .0034], than for headlines 

without prosocial words, B = .0019/.0020/.0020/.0021, ps <.001, 95% CI = 

[.0019, .0020]/[.0019, .0020]/[.0020, .0020]/[.0021, .0021] (see Figure 19). 
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Figure 19. Interactive effects of reads and news headline with prosocial words on 

likes after controlling for the covariates. 
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  I estimated the moderated mediation models through bootstrapping by 

resampling Samples 1 to 4 50,000 times each (see Table 26). For alarm words, the 

indexes of moderated mediation in two out of the four samples were significant 

within a 95% confidence interval (three out of four within a 90% confidence 

interval). Similarly, for exclamation, I found significant indexes of moderated 

mediation in two out of four samples within a 95% confidence interval (three out 

of four within a 90% confidence interval). 
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Table 26. Conditional Indirect Effects of Alarm Words and Exclamation Mark on Like through Reads at Two Conditions of Prosocial Words after Controlling for the 
Covariates across Samples 

      Indirect effect    
Independent 
variable 

Sample Index of moderated 
mediation 

Boot SE Boot 95%CI Boot 90%CI With prosocial 
words 

Boot 95%CI Without prosocial 
words 

Boot 95%CI 

Alarm words 1 1.25 .98 -.07, 4.03 .12, 3.47 4.67 2.14, 8.79 3.42 1.63, 5.62 
 2 .86 .90 -.21, 3.47 -.06, 2.95 2.78 1.04, 6.13 1.92 .78, 3.29 
 3 1.56 .94 .21, 4.14 .40, 3.70 4.01 1.67, 7.84 2.45 1.00, 4.19 
 4 1.75 1.01 .35, 4.54 .55, 4.03 5.03 2.34, 9.24 3.28 1.56, 5.51 
Exclamation 1 .67 .63 -.03, 2.71 .04, 2.33 2.49 .12, 5.71 1.82 .02, 3.76 
 2 .59 .86 -.19, 3.70 -.07, 3.02 1.93 -.72, 6.00 1.33 -.55, 3.39 
 3 1.94 1.14 .26, 5.02 .49, 4.51 4.98 2.10, 9.52 3.04 1.22, 5.10 
 4 1.28 .90 .12, 3.96 .27, 3.44 3.67 .55, 7.86 2.40 .28, 4.71 

Note.  Each conditional indirect effect was repeatedly resampled 50,000 times. 
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4.6.6.2 Meta-analysis. 

  My only hypothesis in this study was that prosocial words strengthen the effect 

of the human alarm system (i.e., alarm words and exclamation points on likes via 

reads). To compare the magnitude of the indirect effects of headlines with 

prosocial words to headlines without prosocial words, the mediation effect size, 

such as kappa-squared (κ2), should be reported (Preacher & Kelley, 2011). Wen 

and Fan (2015) argued that κ2 may not be an appropriate mediation effect size 

measure because of its non-monotonicity; they suggested using the ratio of the 

indirect effect to the total effect (PM) to represent the mediation effect size. 

However, because of its unboundedness, they acknowledged that PM may not be a 

suitable mediation effect size measure for inconsistent mediation models in which 

the direct effect and the indirect effect have opposite signs (Wen & Fan, 2015). As 

the results showed competitive mediation models in which the mediation effect 

and the direct effect pointed in different directions (Zhao et al., 2010), I decided 

not to report the mediation effect size in this study. Due to the inconclusive 

circumstances, we instead reported the index of moderated mediation to assess the 

conditional indirect effects. 

  I meta-analyzed the index of moderated mediation to assess the indirect effect 

of alarm words and exclamation points (separately) on likes via reads for the two 

prosocial word conditions across the four samples. I then compared the 

meta-analyzed indirect effect of headlines with prosocial words to headlines 

without prosocial words. I adopted fixed-effects meta-analytic models because I 

randomly split the datasets into samples of approximately equal size (Cheung & 

Jak, 2016). Microsoft Excel was used to conduct the simple meta-analyses 
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(Neyeloff, Fuchs, & Moreira, 2012). 

  The two meta-analyzed indexes of moderated mediation were significant. 

Headlines with alarm words generated more likes than headlines without alarm 

words indirectly by increasing the number of reads when headlines also had 

prosocial words (indirect effect meta-analyzed = 3.90, SE = .75, 95% CI = [2.43, 5.38]) 

compared with headlines without prosocial words (indirect effect meta-analyzed = 2.52, 

SE = .41, 95% CI = [1.72, 3.32]), index of moderated mediation meta-analyzed = 1.33, 

SE = .48, 95% CI = [.40, 2.26]. Headlines with exclamation points also attracted 

more likes than headlines without exclamation points indirectly, by enhancing the 

number of reads for headlines with prosocial words (indirect effect meta-analyzed = 

3.09, SE = .83, 95% CI = [1.48, 4.71]) compared with headlines without prosocial 

words (indirect effect meta-analyzed = 2.13, SE = .51, 95% CI = [1.14, 3.12]), index of 

moderated mediation meta-analyzed = .95, SE = .41, 95% CI = [.14, 1.75]. 

  Because the distribution of the generic digital footprints were positively skewed, 

I also log-transformed reads and likes without removing the outliers that were 

more than 6 SD away from the mean. Log-transformation and exclusion of 

outliers yielded similar results. The two meta-analyzed indexes of moderated 

mediation were also significant. Headlines with alarm words attracted more likes 

than headlines without alarm words indirectly by enhancing the number of reads 

when headlines also had prosocial words (indirect effect meta-analyzed = .08, SE = .01, 

95% CI = [.06, .09]) compared with headlines without prosocial words (indirect 

effect meta-analyzed = .07, SE = .01, 95% CI = [.06, .09]), index of moderated 

mediation meta-analyzed = .004, SE = .001, 95% CI = [.002, .01]. Headlines with 

exclamation points also generated more likes than headlines without exclamation 

points indirectly, by increasing the number of reads for headlines with prosocial 
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words (indirect effect meta-analyzed = .19, SE = .01, 95% CI = [.17, .21]) compared 

with headlines without prosocial words (indirect effect meta-analyzed = .18, SE = .01, 

95% CI = [.16, .20]), index of moderated mediation meta-analyzed = .01, SE = .003, 

95% CI = [.01, .02]. 

 

4.6.6.3 Other criterion variables. 

  I also tested the same moderated mediation models to predict other generic 

digital footprints, including dislikes, relays, and comments. I found insignificant 

Alarm words × Prosocial words on dislikes (p = .30/.27/.91/.80; Sample 1 to 

Sample 4), relays (p = .63/.38/.80/.85), and comments (p = .92/.87/.95/.56); 

Exclamation × Prosocial words on dislikes (p = .72/.89/.30/.88), relays (p 

= .27/.87/.31/.01), and comments (p = .55/.38/.66/.29); and inconsistent Reads × 

Prosocial words on dislikes (p < .001/ < .001/ <.001/ = .74), relays (p = .47/ 

< .001/.17/.002), and comments (p < .001/ = .37/.001/.92). 

  Based on the preliminary results, I kept Reads × Prosocial words interactions 

and removed Alarm words × Prosocial words and Exclamation × Prosocial words 

on reads, dislikes, relays, and comments to further meta-analyze the index of 

moderated mediation. All of the meta-analyzed indexes of moderated mediation 

were not significant (except one): prosocial words did not moderate the indirect 

effects of alarm words on dislikes (index meta-analyzed = -.40, SE = .31, 95%CI = 

[-1.01, .20]), relays (marginally significant: index meta-analyzed = -1.44, SE = .69, 

95%CI = [-2.79, -.09]), and comments (index meta-analyzed = -.58, SE = .32, 95%CI = 

[-1.20, .04]) via reads; and the indirect effects of exclamation points on dislikes 

(index meta-analyzed = -.29, SE = .26, 95%CI = [-.79, .21]), relays (index meta-analyzed = 

-.93, SE = .64, 95%CI = [-2.19, .32]), and comments (index meta-analyzed = -.46, SE 
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= .28, 95%CI = [-1.01, .10]) via reads. 

 

4.7 Discussion 

  This chapter empirically examined sensational online news headlines with 

prosocial acts and their associated generic digital footprints. The findings 

supported the concept of a human alarm system for sensational news by showing 

that after reading news headlines with alarm words, individuals expended 

cognitive effort reading the story about the threatening event and then “liked” the 

article, signaling a survival concern. In addition, I found that prosociality 

moderated the human alarm system for sensational news, the psychological 

mechanism that signals threatening news to enhance the survival and reproduction 

of genes (Davis & McLeod, 2003; Eisenberger & Lieberman, 2004; Eisenberger et 

al., 2003; Hendriks Vettehen et al., 2008; van den Bos et al., 2008). 

  The findings indicated that prosocial words in news headlines did not moderate 

the association between alarm words in headlines and the survival selection device 

(i.e., reads), but they did moderate the path from reads to “like.” There is thus a 

conditional indirect effect: prosociality does not affect the likelihood of getting 

clicked, but once clicked, prosociality increases the likelihood of being “liked.” 

  This study enriches the theoretical understanding of sensational news research. 

Previous research has investigated the direct and indirect effects of sensational 

news on viewer attitudes, attention, beliefs, trust, and satisfaction with the news 

(Burgers & de Graaf, 2013; Hendriks Vettehen et al., 2008). Consistent with a 

previous study which found that sensational content enhanced selective exposure 

(Stanca et al., 2013), the findings showed that online news platform users were 

more likely to click sensational news headlines containing alarm-related words. 
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This offers empirical support for the selectivity paradigm. 

  Traditionally, communication scientists have used a sociocultural perspective to 

explain the proximate psychological antecedents and consequences of media 

selection and influence, but have neglected the adaptive function by not 

investigating communication phenomena from an evolutionary perspective 

(Hennighausen & Schwab, 2015; Piazza & Ingram, 2009, 2015; Sherry, 2004). 

Following the recommendation of Sherry (2004) to consider media use and effect 

as the outcome of both nature and nurture, the present study is among the first to 

empirically examine why sensational news was selected over evolutionary time. 

This study provides empirical support for the notion that humans have 

psychological mechanisms designed to increase the likelihood of selecting and 

reading sensational news that can increase their chance of survival and 

reproductive success (Shoemaker, 1996). 

  Consistent with Dor’s (2003) argument that newspaper headlines function as 

relevance optimizers for readers, the results showed that alarm words in headlines 

have indirect effects on “likes” via reads (i.e, clicks). The findings supported the 

relevance optimizer function in that the human alarm activated the survival concern 

only after readers made a cognitive investment to read the article related to 

increased reproductive fitness (Davis & McLeod, 2003). The alarm words in the 

online news headlines directed readers to click them to gain additional information 

regarding the threat through cognitive investment, after which readers then “liked” 

the news to show survival concern. 

  There are no previous studies in the sensational news literature on the importance 

of human alarm words in online news headlines as cues for sensational news that 

attract reads (clicks) as a survival selection device and “likes” as a proxy for 
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survival concern. Further, the possible impact of prosocial words in news headlines 

as a moderator has not been considered before. This represents an important new 

contribution to the literature on sensational news in general and on disasters news 

and related donations in particular. 

  Previous research on sensational news with prosocial acts has focused on the 

direct media effects of disaster news on donations of money by the audience, and on 

the indirect effects through charitable thoughts and emotions (e.g., Bennett & 

Kottasz, 2000; Martin, 2013; Oosterhof et al., 2009; Seo et al., 2012) ). However, 

the findings provide empirical support for a selective media effect, in that 

sensational news attracts people to read the news; and when such news involves 

prosocial acts, individuals are more likely to show concern by “liking” them. The 

combination of the selective media effect of sensational news in this study and the 

direct and indirect media effect of sensational news influence shown in previous 

studies contributes theoretical insights into the SESAM model 

(Knobloch-Westerwick, 2015), indicating that selective exposure and responses to 

sensational news may dynamically affect people’s prosocial behavior. In other 

words, people show concern for news about selected disasters or diseases involving 

prosocial acts, and this selective exposure dynamically influences their own 

prosocial behavior. This transactional media effect is worth investigating in future. 

  The findings may provide implications because they furnish the possibility that 

not only donations but also other charitable acts may be related to sensational news. 

Furthermore, the category of sensational news is not limited to disasters but 

includes diseases and accidents where prosocial acts are involved. Future 

sensational news research may identify the effect of sensational news other than 

disasters (e.g., car accidents) and prosocial acts other than money donations (e.g., 
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organ donation). An important theoretical insight from our findings is that prosocial 

words in headlines enhance the chance of “liking” the news, given that individuals 

read the sensational news after clicking the headline. 

  This study also contributes methodological advances. Traditionally, studies of 

the influence of sensational news scholars have used surveys or experimental 

designs with small sample sizes. The availability of big data online offers a 

flexible alternative for social scientists to conduct ecologically valid research on 

an unprecedented scale to gain insights from online media language and word use 

at the macro level (Margaret L. Kern et al., 2016). I have introduced human alarm 

words to reflect sensational news and also developed the Prosocial Words 

Dictionary, a category not found in LIWC (Pennebaker et al., 2015), for use by 

future researchers to study the functions of prosocial words online. 

 

4.8 Limitations 

  This study has several limitations. I investigated only one online news platform 

in one country, the People’s Republic of China, where the media are under 

government control. However, sensational news such as natural disasters and 

disease propagation, which imply evolutionary adaptedness, attracts all human 

beings regardless of cultural and political influence. Future research should 

consider the functions of prosocial words on other popular social media such as 

Facebook and Twitter. 

  Although I ensured the validity of the Prosocial Words Dictionary and human 

alarm words in this study, the validation of alarm and prosocial words was not the 

main purpose. However, the findings of this study provide insights for the strict 

validation of the English, Traditional Chinese, and Simplified Chinese versions of 
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this dictionary for future studies. 

  As no experimental variation was carried out in this study, the exact causal 

relationship is unclear. The cross-sectional and correlational nature of our data 

does not allow for causal inferences between prosocial and alarm words and 

survival selection mechanisms and concern. I also assessed word use and digital 

footprints in the same time period. Future longitudinal research should test the 

traditional prosocial media effects over time. 
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CHAPTER 5 CONCLUSION 

  A long debate regarding prosociality has surrounded the question regarding the 

extent to which human beings learn to engage in prosocial behavior, and the 

extent to which they are born to be prosocial, independent of the prosocial 

learning processes. The evolutionary theory of prosocial media effects provides an 

angle for answering this question by explaining the prosocial media effects from a 

comprehensive nature-nurture interactive perspective. Contemporary 

communication theories, due to philosophical preferences in the field of 

communication, have previously taken only a social-cultural perspective to 

explain the psychological antecedents and consequences of prosocial media 

effects (particularly indirect media effects), ignoring the origins and ultimate 

functions of prosociality in the processes of media effects. 

 

5.1 Research Agenda 

  This thesis presents the first integrative review of the prosocial media effects 

research by applying various evolutionary perspectives (including sociobiology, 

evolutionary psychology, neo-Darwinism and cultural evolution) to altruism, 

reciprocity and cooperation. Given its theoretical novelty, direct empirical support 

for the middle-level evolutionary theory of prosocial media effects is scarce. 

There has been no research that has rigorously examined the theoretical model as 

a whole. However, based on up-to-date research, this preliminary model should be 

considered insightful for generating specific evolutionary models, theories, 

research questions, and hypotheses. A main goal of this thesis was to set forth a 

research agenda to stimulate future studies validating, revising or rejecting 
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hypotheses. The sections in Chapter 3 attempt to introduce a nature-nurture 

interactive perspective for generating research hypotheses pertaining to the 

selective, indirect, conditional and transactional media effects of prosocial media 

and non-media factors (see Figure 1). Examples are provided to stimulate 

evolutionary based theories and empirical research on prosocial media effects in 

future. 

  This thesis introduced a synthesized model of different prosocial media effects 

by adopting various evolutionary perspectives on altruism, reciprocity, and 

cooperation. Although direct empirical support for this middle-level model is 

scarce because of its theoretical novelty, I set forth a research agenda to validate 

the following four propositions. 

1. Selective prosocial media effects: Prosocial individuals tend to consume 

prosocial media selectively because of the survival advantages of 

concentrating on consistent information that implies fitness maximization, 

direct benefits from reciprocal cooperation, indirect delayed benefits from 

cooperation, and ‘biophilia’ need and gratification. 

2. Indirect prosocial media effects: Prosocial media activates the appropriate 

prosocial emotional subprograms to help relatives maximize fitness and 

non-relatives to gain direct or indirect benefits. 

3. Conditional prosocial media effects: Individuals high in prosocial 

personality traits and values are more likely to aid non-relatives, help 

out-group members, care about animal rights, and protect the environment 

after being stimulated by prosocial media because of their sense of 

connectedness with individuals all over the world, all life forms and nature. 
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4. Transactional prosocial media effects: The prosocial psychological and 

behavioral outcomes caused by the selective, indirect, and conditional 

prosocial media effects (a) reinforce accurate media selection relevant to 

altruistic-related information, (b) activate prosocial emotion-related 

subprograms triggering helping behavior, (c) strengthen selective prosocial 

media effects on prosocial emotion program activation and prosocial 

psychological and behavioral outcomes, and (d) accumulate prosocial 

psychological and behavioral outputs in the long run. 

 

5.2 Examples of Implications 

5.2.1 Charity Advertising 

  Charity advertising is one of the effective marketing techniques for 

non-governmental organizations to communicate their charitable services to 

consumers and to request donor support. Previous advertising and marketing 

studies commonly compared the influence of altruistic advertising appeals with 

egoistic appeals for charitable support (e.g., Brunel & Nelson, 2000; Chang, 2014; 

Kim, 2015; White & Peloza, 2009). This thesis proposes an evolutionary theory of 

prosocial media effects for explaining the altruistic (other-benefit) appeals and 

egoistic (self-benefit) appeals affecting consumers’ donation intentions and 

behavior by synthesizing different prosocial media effects. 

  Under certain conditions, advertising and marketing researchers have found 

that other-benefit ad appeals (motivated by altruism) were more effective than 

self-benefit ad appeals (motivated by self-serving attitudes) for encouraging 

donations and vice versa. For instance, females evaluate altruistic ad appeals more 

favorably than males, whereas males prefer egoistic ad appeals more than females 

 159 
 



     
 

(Brunel & Nelson, 2000). Altruistic ad appeals enhance time and monetary 

donations when the responses of the consumers are private. In contrast, egoistic 

ad appeals are effective when consumers’ responses are publicly acknowledged 

(White & Peloza, 2009). Other-benefit ad appeals motivate donations of time 

whereas self-benefit ad appeals encourage donations of money (Kim, 2015). 

Egoistic ad appeals increase monetary donations when individuals have feelings 

of guilt (Chang, 2014). 

  The evolutionary theory of prosocial media effects accommodates both the 

altruistic and egoistic advertising appeals instead of separating and comparing 

their influences. Whether the ad appeals are altruistic, emphasizing other-benefits, 

or egoistic, emphasizing self-benefits, both of them imply strategic adaptive 

problem solving cues. Regardless of the explicit psychological or behavioral 

consequences, the ultimate function of altruism partly includes self-benefits 

(Batson, 1987; Cialdini et al., 1987). Social exchange theory (Blau, 1964) 

explains the effect of egoistic appeals on charitable behavior in which consumers 

donate time or money because behavior changes when the benefits outweigh the 

costs (e.g., White & Peloza, 2009). The effectiveness of altruistic appeals can be 

explained by the inclusive fitness theory (Hamilton, 1964a, 1964b) in which 

individuals are affected by an ad appeal to aid relatives to maximize fitness. 

Additionally, the theory of reciprocal altruism applies (Trivers, 1971), where the 

altruistic appeal acts as an adaptive problem solving cue to help non-relatives, 

implying direct cooperation (i.e., the benefit of cooperation is greater than not 

cooperating) and indirect delayed benefits such as one’s reputation and a positive 

public self-image. For example, impression management theory (Goffman, 1959) 

posits that individuals construct the positive public self-images on others based on 
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prevailing social norms. This ability of prosocial-image construction to act as an 

internalized social norm generates social benefits that compensate for the private 

costs of donating (Gintis, 2003). This also explains why, where public self-image 

is concerned, altruistic appeals are more effective for encouraging the charitable 

intentions and behavior of consumers (White & Peloza, 2009). 

  The evolutionary theory of prosocial media effects synthesizes the above 

insights. Individuals who have high empathetic dispositions (Bennett, 2015), 

females who are the primary caregivers of offspring (Brunel & Nelson, 2000), and 

males who live in individualistic feminine cultures like Norway and Denmark 

(Nelson, Brunel, Supphellen, & Manchanda, 2006), tend to have favorable 

attitudes toward altruistic advertisements aimed at maximizing the survival 

advantages that accrue from focusing on consistent prosocial information 

(selective prosocial media effect). The charity advertisements in which individuals 

are motivated by guilt (one of the prosocial emotion programs), thus generates 

donation intentions and behavior (Chang, 2014; Hibbert, Smith, Davies, & Ireland, 

2007). Guilt is activated by prosocial ad appeals to signal prosociality as a 

function for addressing adaptive problems through cooperation (indirect prosocial 

media effect). The selection of charity advertisements with guilt-triggered affect 

can be strengthened for individuals high in empathetic disposition, females, and 

males in individualistic feminine cultures, thereby encouraging more donations of 

time and money (conditional prosocial media effect). The donation behavior 

further triggers the prosocial ad appeal selection, elicits feelings of guilt that 

generate more donations, reinforces the selective prosocial ad appeal influences 

on future donation behavior, and dramatically raises accumulated donation 

behavior over time (transactional prosocial media effect). 
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5.2.2 Cooperative Violent Video Games 

  Whereas numerous studies have found that playing violent video games causes 

negative psychological and behavioral consequences such as aggressive thoughts 

and actions (Anderson et al., 2010; Anderson & Bushman, 2001; Greitemeyer & 

Mügge, 2014, for meta-analytic reviews), recent studies have suggested that 

cooperatively playing violent video games can ameliorate their negative outcomes 

and enhance cooperative and helping behavior (Dolgov, Graves, Nearents, 

Schwark, & Volkman, 2014; Ewoldsen et al., 2012; Greitemeyer, 2013; 

Greitemeyer & Cox, 2013; Greitemeyer et al., 2012; Velez et al., 2016). From the 

origin of the human species, cooperation has been a form of reciprocal altruism in 

which human beings have exchanged benefits to further maximize the mutuality 

of benefits (Trivers, 1971). Cooperation may therefore generate more profound 

positive consequences than video game content and context (Dolgov et al., 2014). 

  In line with the theory of bounded generalized reciprocity (Yamagishi, Jin, & 

Kiyonari, 1999; Yamagishi & Kiyonari, 2000), in which individuals focus on 

self-interest and expect reciprocal benefits from in-group members but not 

out-group members, cooperative video game playing has been found to reduce 

aggression between teammates, i.e., the in-group members (Velez et al., 2016), 

and enhance prosocial behavior between helpful teammates who are expected to 

provide reciprocal benefits, but not between unhelpful teammates who are not 

expected to offer delayed benefits (Velez, 2015). The degree of between-group 

and within-group differences in prosociality can be explained by conditional 

prosocial media effects taking a neo-Darwinian perspective (Burnstein et al., 

1994). The presence of indirect prosocial media effects suggests that feelings of 
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cohesion and trust serve the adaptive function of mediating the casual relationship 

between cooperative video game playing and cooperative behavior (Greitemeyer 

& Cox, 2013; Greitemeyer et al., 2012). 

  In this study, a proposed evolutionary model was used to reconsider the 

relationship between violent video game playing, empathy and prosocial behavior 

toward family members, friends and strangers portrayed in the previous research 

(Fraser, Padilla-Walker, Coyne, Nelson, & Stockdale, 2012). This study found that 

violent video gaming was correlated with low empathic concern (r = .23 for males; 

r = .14 for females), which in turn was negatively related to prosocial behavior 

toward the family (r = -.43 for males; r = -.35 for females), friends (r = -.56 for 

males; r = -.53 for females) and strangers (r = -.74 for males; r = -.71 for females). 

These results are consistent with the theory of inclusive fitness, which posits that 

human beings are more likely to be good to the individuals who are the closest to 

them and carry their genes than to friends or strangers (Hamilton, 1964a, 1964b). 

Indirect prosocial media effects suggest that prosocial emotions serve an adaptive 

problem-solving function in explaining this media-behavior relationship, whereas 

conditional prosocial media effects illustrate the individual prosocial variations 

and differences between in-group and out-group members, or between relatives 

and non-relatives in cooperative game playing. Combining the prosocial media 

effects described above (which together predict a significant association between 

cooperative gaming and prosocial outcomes and expect that individual or group 

variations interact with cooperative gaming to affect prosocial outcomes), the 

implication is that the interactive effect of variations and prosocial emotions 

mediates the effect of cooperative game playing on cooperation. The strength of 

the indirect prosocial media effects could be affected by the individual variations 
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or by in-group/out-group differences. A moderated mediation model can 

statistically test this hypothesized conditional indirect prosocial media effect 

(Hayes, 2013). 

 

5.3 Conclusion 

  It is true that few data have been provided and that many questions remain 

unanswered by the young science of evolutionary media psychology. The study in 

Chapter 4 is among the first empirical studies to support this young science. 

Instead of merely perceiving prosocial media as a product of culture and 

socialization, an evolutionary approach should be considered. Such an approach 

definitely has a strong theoretical perspective for future hypothesis generation. 
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Appendix 

Chinese-English Translation of the Prosocial Words Dictionary 
(替他人)傷心/(替他人)伤心: sadness (for others), sorrow, sorry (about) 
(替他人)悲傷/(替他人)悲伤: sadness (for others), sorrow, sorry (about) 
(替他人)悲哀/(替他人)悲哀: sadness (for others)  
(替他人)惋惜/(替他人)惋惜: sorry (about) 
(替他人)遺憾/(替他人)遗憾: sadness (for others)  
(替他人)難過/(替他人)难过: sadness (for others), sorrow, sorry (about) 
(有)感情/(有)感情: affectionate  
(高尚)品德/ (高尚)品德: virtue, virtuous 
互助/互助: reciprocity            
互惠/互惠: reciprocal*, reciprocity 
人道/人道: humane, humanitarianism, humanity  
仁慈/仁慈: benevolence, beneficent, charitable, clemency, clement, humane, 
kindly, kindness, merciful, mercy, softhearted      
伴/伴: companion, companionable, companionship, comrade 
保衛/保卫: guard, guardianship   
保護/保护: aegis, care, custody, guard, guardianship, protect*, protection, shield 
信任/信任: believe, confide, credence, reliance, trust*, trusting, trustworthiness, 
trustworthy 
倫理/伦理: ethical 
共生/共生: mutualism, symbiosis 
共鳴/共鸣: empathetic, empathize, empathy, vicariously 
分享/分享: share 
利他/利他: altruism, altruistic, do good (to others) 
利益/利益: benefit, do good (to others) 
助人為樂/助人为乐: neighborly 
包容/包容: accommodating 
協作/协作: collaborate, collaboration, cooperate*, cooperation, cooperative*, 
teamwork 
協助/协助: aid, assist, assistance 
協調/协调: coordination  
博愛/博爱: philanthropism 
原諒/原谅: forgivable, forgive, forgiving, pardon  
友善/友善: affable, benignant, companionable, friendly, goodwill, neighborly 
友好/友好: amicable, brotherly, cordial, friendly, goodwill, hospitality, kindly, 
warmhearted  
可信/可信: honest, reliable, trustworthiness, trustworthy 
可靠/可靠: reliable, trustworthiness, trustworthy 
合作/合作: collaborate, collaboration, cooperate*, cooperation, cooperative*, 
partnership, teamwork 
同情/同情: commiserate, commiseration, compassion, compassionate, empathetic, 
empathize, empathy, pity, pitying, sympathetic, sympathize, sympathy  
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同感/同感: empathetic, empathize, empathy   
同理(心)/同理(心): empathetic, empathize, empathy  
同盟/同盟: alliance        
和善/和善: benevolence, beneficent, benign, compassionate, good-hearted  
和平/和平: amicable, concord 
和睦/和睦: amicable, benevolence, concord, togetherness, unity   
和藹/和蔼: affable, benevolence, benevolent, benignant, charity, compassion, 
compassionate, consideration, cordial, genial, gentle, gentleness, good-hearted, 
gracious, nice, warmth 
和解/和解: compromise 
和諧/和谐: concord, harmony, rapport 
善心/善心: good-hearted 
善意/善意: benignant, goodwill 
善良/善良: good-hearted, humane  
善解人意/善解人意: sensitivity 
團結/团结: hang, together, solidarity, togetherness, unity 
在(某人的)角度(考慮)/在(某人的)角度(考虑): put…in…position/shoes 
培育/培育: nurture  
培養/培养: nurture  
報答/报答: reciprocal*, reciprocate, reciprocation, requite 
好心/好心: good-hearted, kind-hearted, soft-hearted 
好意/好意: kindness 
安慰/安慰: comfort, consolation, solace 
寬厚/宽厚: clemency, generousness 
寬宏大量/宽宏大量: magnanimity, magnanimous 
寬容/宽容: bighearted, bigheartedness, kind, leniency, lenient, lenity, mercy, 
tolerance, tolerant 
寬恕/宽恕: absolution, condonation, forgivable, forgive, forgiving, pardon   
寬慰/宽慰: comfort  
幫助/帮助: aid, assist, assistance, help*, helpful, succor 
庇護/庇护: aegis 
心腸好(好心腸)/心肠好(好心肠): softhearted, softheartedly, softheartedness, 
warmhearted 
心腸軟/心肠软: softhearted, softheartedly, softheartedness  
心軟/心软: tenderhearted 
心領神會/心领神会: attuned to 
忠實/忠实: loyal, loyalty 
忠誠/忠诚: loyal, loyalty 
恩惠/恩惠: benefaction, benefit, favor*  
惻隱/恻隐: compassion  
愛心/爱心: affectionate, loving 
感動/感动: moved, touched 
感恩/感恩: thankfulness, thanksgiving  
感激/感激: appreciate, appreciative, beholden, grateful*, gratefulness, gratitude, 
indebted, thankful, thankfully, thankfulness, touched 
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感謝/感谢: appreciate, appreciative, beholden, grateful*, gratefulness, gratitude, 
thank*, thankful, thankfully, thankfulness, thanks, thanksgiving  
慈善/慈善: beneficence, beneficent, benevolence, beneficent, charitable, charity, 
philanthropic, philanthropy 
慈悲/慈悲: merciful*, mercy  
慈愛/慈爱: tender*, tenderly, tenderness, warmhearted  
慈祥/慈祥: benign, gracious  
慰問/慰问: condolence  
慰藉/慰藉: comfort, consolation, solace 
慷慨/慷慨: bighearted, bigheartedness, freehanded, generosity, generous, largesse, 
munificence, open-handed*, openhandedness     
憐憫/怜悯: commiserate, commiseration, compassion, mercy, pity, pitying, ruth, 
sympathize 
扶助/扶助: aid, assist, assistance 
捐助/捐助: contribution, donate*, donation 
捐獻/捐献: contribution, donate*, donation 
捐贈/捐赠: contribution, donate*, donation 
提供…需要/提供…需要: provide...need 
援助/援助: aid, assist, assistance 
撫慰/抚慰: solace 
擔心/担心: concern              
擔憂/担忧: concern              
支持/支持: credence, support*, supportive         
救助/救助: rescue, succor            
救援/救援: rescue, succor            
救濟/救济: alms              
施捨/施舍: alms, largesse            
樂善好施/乐善好施: philanthropic          
樂於助人/乐于助人: accommodating          
正義/正义: decency             
溫和/温和: mild              
溫柔/温柔: gentle, gentleness, tender*, tenderly, tenderness     
無私/无私: selfless, selflessness, unselfish*, unselfishness        
照料/照料: care              
照顧/照顾: care, look* after            
營救/营救: rescue              
福利/福利: welfare              
結盟/结盟: alliance              
給予...資源/给予...资源: offer…resources         
美德/美德: virtue, virtuous            
聯合/联合: union, unity             
聯盟/联盟: alliance              
自我犧牲/自我牺牲: self-sacrifice           
藹然/蔼然: affable              
融洽/融洽: rapport              
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行善/行善: beneficent             
親切/亲切: cordial, gracious, kinship          
親和/亲和: affinity              
親密/亲密: intimacy, togetherness           
親暱/亲昵: intimacy             
解救/解救: rescue              
誠實/诚实: honest              
諒解/谅解: understanding            
賑濟/赈济: assistance             
道德/道德: ethical, moral*            
道德高尚/道德高尚: virtuous           
關切/关切: concern, favor*, solicitous, solicitude        
關心/关心: care, caring, concern, considerate, consideration, solicitous, solicitude, 
thoughtful 
關愛/关爱: care, caring             
關懷/关怀: care, caring, concern, tender*, tenderly, tenderness     
養育/养育: nurture             
體諒/体谅: sensitivity, sympathize           
體貼/体贴: considerate, kind, kindness, sensitivity, thoughtful     
鼓勵/鼓励: encouragement, support*, supportive 
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