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ABSTRACT

Humans have a desire to belong by feeling connected to others. Social exclusion has been
considered a psychosocial stressor that can lead to negative mental and physical health outcomes.
Social exclusion can disrupt one’s sense of belonging and potentially lead individuals to exhibit
aggressive behaviors. This thesis was conducted as a secondary data analysis in part of a larger
study, known as The Social Interactions and Health Study. One of the primary goals of this thesis
was to determine how social exclusion affects one’s aggressive thoughts and hostile emotions,
which have both been linked to the development of aggressive behaviors. Another aim of this
research was to analyze whether gender accounts for differences in aggressive cognition and
hostility following social exclusion. To examine the associations between gender, social
exclusion, aggressive cognition, and hostility, a two-group, randomized controlled experiment
was conducted using a well-known paradigm for testing social exclusion known as “Cyberball”
(Hartgerink, Van Beest, Wicherts, & Williams, 2015). Participants (N= 120 college students)
were randomly assigned to either an inclusion (n=40) or exclusion condition (n=80). It was
hypothesized that social exclusion would be significantly, positively associated with higher
aggressive cognition and greater changes in hostility. In addition, it was also hypothesized that
excluded males would be significantly, positively associated with higher aggressive cognition
and greater changes in hostility compared to socially excluded females. These findings may point
to potential mechanisms for understanding how one’s gender may lead to certain aggressive
thoughts and behaviors following social exclusion. Results from this thesis may provide useful in
developing gender-tailored interventions for socially excluded individuals.
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Chapter 1
Introduction

Social Exclusion
The need to belong and form personal bonds is seen as a fundamental motivation in
human relationships in order to protect one’s well-being, safety, and reproductive success
(Baumeister & Leary 1995). Potential pain and distress can result when a person feels they have
been excluded, ignored or rejected. Social exclusion, also referred to as ostracism, includes the
act of excluding or isolating an individual from a group that may be done with unintentional or
explicitly intended actions (Williams, 2007). Meanwhile, social rejection includes the explicit
intent of a group or individual to exclude another person (Williams, 2007).
Kipling Williams (1997) argued that humans are reactive to social exclusion more than
other negative social situations because ostracism particularly leads to the threatening of an
individual’s four fundamental needs. The four fundamental needs include the need for belonging,
self-esteem, control, and a meaningful existence (Williams, 1997). It was proposed that
ostracism can lead to immediate, short term, and long-term responses. When social exclusion
leads to immediate reactions, an individual’s cognitive interpretation of ostracism may be altered
(Williams, 2001). This can lead to increased negative mood and feelings. The short-term effects
of social exclusion include the desire to regain an individual’s four fundamental needs (Williams,
2001). Individuals who have been socially excluded may react by attempting to reestablish
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relationships with others or fulfill their fundamental needs that have been threatened by
exclusion.
Socially excluded individuals tend to respond with either prosocial or antisocial actions in
an attempt to fulfill their threatened desires and relationships after ostracism (Williams, 2007).
Prosocial actions include behaviors that attempt to regain relationships with those who excluded
or rejected them. Meanwhile, antisocial behaviors included aggressive or angered actions that
may result in a person attempting to exhibit control or gain recognition (Williams, 2007). In
particular, socially excluded people can develop a hostile mindset, which has been shown to be
associated with an increase in aggressive behavior (Geniole, Carré, & McCormick, 2011).

Potential Health Outcomes
Prior research has shown relationships between social exclusion and negative health
outcomes. In general, it has been shown that those who form more meaningful relationships with
others have overall more positive health outcomes compared to those who feel disconnected and
isolated from others (Williamson, Thomas, Eisenberger, & Stanton, 2018). Potential outcomes
that can result from insufficient social interactions with others may affect mental well-being and
cardiovascular health (Williamson, Thomas, Eisenberger, & Stanton, 2018). An individual may
develop consistent feelings of low self-worth and feelings of hopelessness and despair, which
may lead to the development of mental illnesses such as depression (Riva at al., 2017; Williams,
2001). Social exclusion has been found as a type of psychosocial stressor that can occur in
everyday life, which can lead to the activation of stress reactivity pathways (Williamson,
Thomas, Eisenberger, & Stanton, 2018). Immediate, or short-term social exclusion has been

3

linked cardiovascular reactivity, such as significant increases in heart rate and blood pressure
(Williamson, Thomas, Eisenberger, & Stanton, 2018). Knowing some of the short-term health
consequences of social exclusion alone is important for understanding how repeated exposure to
exclusion can potentially lead to unhealthy mental states and poor cardiovascular health.
Socially excluded individuals who respond with significant increases in hostility and
aggressive cognitions, may experience even greater risks for health-related outcomes. In a metaanalysis analyzing prospective cohort studies, it was evident that hostility was a major risk factor
for developing Coronary Heart Disease (CHD) (Chida & Steptoe, 2009). In fact, hostility in
healthy individuals was significantly associated with an increased risk of CHD, and the effects
were greater for males compared to females (Chida & Steptoe, 2009). Therefore, individuals who
experience increases in hostility in response to social exclusion may be at an even greater risk for
the development of negative health consequences, such as CHD. Although the health
consequences related to aggressive cognition are not as well understand, this thesis can provide a
meaningful basis to explore potential relationships between aggressive cognition and related
health outcomes in future experimentation.

Testing Psychological and Physiological Responses to Social Exclusion
Many paradigms have been developed to experimentally test the effects of social
exclusion. In 2000, Cyberball, a web-based virtual computer game, was developed as a brief
scenario of ball toss designed for testing individual’s physiological and psychological responses
to social exclusion (Williams, Cheung, & Choi, 2000). Cyberball has been found experimentally
proven as a valid exclusion paradigm that leads to the development of negative moods, threats to
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basic psychological needs, and antisocial behaviors (Scheithauer, Alsaker, Wölfer, & Ruggieri,
2013).
Participants who are randomly assigned to the inclusion condition constantly receive the
ball throughout the game and also have an equal number of ball tosses as the other virtual
“players” (Hartgerink, Van Beest, Wicherts, & Williams, 2015). However, participants in the
exclusion condition only receive the ball twice in the beginning and do not receive any additional
passes for the entirety of the game (Hartgerink, Van Beest, Wicherts, & Williams, 2015). In
contrast to other paradigms used to study social exclusion, participants are not explicitly told if
they will be excluded (Hartgerink, Van Beest, Wicherts, & Williams, 2015). Instead, study
participants are informed that the online game of ball toss is designed to test their mental
visualization skills. In addition, participants are manipulated into believing that they would be
interacting with two other, real participants. However, the other participants are fictitious. Prior
to 2000, experiments analyzing the effects of social exclusion utilized human confederates,
which was often difficult and time consuming since training was required (Williams & Jarvis,
2006). However, Cyberball, an online simulation of ball toss, was a more efficient paradigm to
test social exclusion as it did not involve the use of real people (Williams & Jarvis, 2006).
Researchers who tested Cyberball were amazed to observe how a web-based simulation
of social exclusion was able to powerfully elicit a wide range of responses in participants
(Hartgerink, Van Beest, Wicherts, & Williams, 2015). Through experiments using Cyberball,
researchers have examined a variety of psychological and behavioral effects resulting from
ostracism. For instance, it has been found that socially excluded individuals who played
Cyberball typically reported increases in aggressive behaviors, negative mood, anger, and
sadness (Hartgerink, Van Beest, Wicherts, & Williams, 2015).
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Past research studies have utilized other paradigms to experimentally test the effects of
social exclusion. In a procedure developed by Vorauer, Cameron, Holmes, and Pearce (2003),
participants were instructed to send video messages back and forth to an assigned “partner”.
Participants in the exclusion condition were told that their assigned partner refused to meet with
them after the video messages. Meanwhile, participants in the inclusion condition were informed
that their partner had to leave the experiment early. This exclusion test helped to analyze hostile
cognition in response to social exclusion, which is discussed in this thesis (DeWall, Twenge,
Gitter, & Baumeister, 2009). In addition, Operator Challenge was a math-based exclusion
paradigm developed by Birk et al. (2016), which will be discussed in this thesis to assess
hostility. It involved study participants interacting with other “participants” by answering math
problems. Participants in the exclusion condition were allowed to answer two times in the
beginning of the game, but not for the remainder (Birk et al., 2016). Participants in the inclusion
condition were allowed to answer questions throughout the allotted time. Lastly, the
Interpersonal Failure Paradigm is discussed to assess hostility and overall aggressive behaviors.
Participants in the exclusion condition received feedback that their future life would be lonely,
while participants in the inclusion condition were told that their future lives would be successful
(DeWall, Twenge, Gitter, & Baumeister, 2009). Although these 3 models for testing social
exclusion are not Cyberball, they can serve as useful exclusion methods to measure aggressive or
aggressive cognition and hostility.
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Potential Social and Biological Mechanisms of Social Exclusion and Aggression
Evidence from previous studies on this topic indicated that males and females differ in
their psychological responses to social exclusion due to differences in natural tendencies to form
social networks. From childhood, females tend to develop one-on-one relationships with others,
whereas males generally interact by forming relationships with larger networks of groups
(Benenson et al., 2013). It has therefore been hypothesized, based on social tendencies, that
males and females may respond differently to different acts of social exclusion. In addition, it
has been argued that gender accounts for differences in sex hormone levels after social exclusion
(Seidel et al., 2013). According to the biosocial status hypothesis, testosterone, a sex hormone
that is typically higher in males than females, has been postulated as a major contributor to the
desire for power, dominance, and social status (Seidel et al., 2013). In an experiment that
analyzed gender differences in testosterone in response to social exclusion, it was found that
testosterone decreased in both genders after exclusion and increased for included males only
(Seidel et al., 2013). The increase in testosterone in included males is consistent with the
biosocial status hypothesis in that increases in testosterone levels are often associated with power
and dominance in social settings.
Prior research has found that ostracism impacts an individual’s cognitive process of
perceiving the situation as hostile, which can lead to a hostile mood and aggressive behaviors
(DeWall, Twenge, Gitter, & Baumeister, 2009). Indeed, high testosterone levels have been
linked to aggression (Denson, O'Dean, Blake, & Beames, 2018). Differences in testosterone
levels between males and females might help to explain why they may react differently to social
exclusion. Although not examining testosterone levels, this research will focus on analyzing
hostility and aggressive cognition, which are psychological measures related to aggressive
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behaviors. Understanding how aggressive cognitive thoughts and hostile emotions are potentially
activated by social exclusion, may be beneficial towards developing biobehavioral interventions
in the future. Specifically, these interventions may be aimed at helping individuals who feel they
experience repeated episodes of social exclusion.

Aggressive Cognition
A negative social interaction, such as social exclusion, may lead ostracized individuals to
develop aggressive thoughts about themselves and towards others who may or may not have
been involved in the ostracism. Prior research has found a link between social exclusion and
overall aggressive-behavior. Research suggests both that aggressive people tend to be socially
excluded and also that social exclusion can lead generally non-aggressive people into developing
aggressive thoughts (DeWall, Twenge, Gitter, & Baumeister, 2009). Anderson and Bushman
(2002) proposed the General Aggression Model, which stated that negative social interactions
can alter how one perceives information and their cognitive processes. In particular, negative
social interactions, such as social exclusion, can lead to people perceiving neutral or ambiguous
information as threatening (Anderson & Bushman 2002). Anderson and Huesmann (2003),
argued that aggressive thoughts are the basis for the development of aggressive personality
changes and behaviors.
Aggressive or hostile cognition can be measured a few different ways immediately
following social exclusion. In a series of 4 experiments, researchers analyzed the role of hostile
cognition leading to aggressive behavior following a social exclusion procedure developed by
Vorauer, Cameron, Holmes, and Pearce (2003). One way that aggressive cognition can be
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measured is by ranking the similarity between aggressive and hostile words following social
exclusion (DeWall, Twenge, Gitter, & Baumeister, 2009). From this first experiment, socially
excluded participants resulted in higher similarity ratings for aggressive and ambiguous words
compared to participants in the social inclusion condition (DeWall, Twenge, Gitter, &
Baumeister, 2009). These results were consistent with the proposed General Aggression Model
from Anderson & Bushman (2002).
An additional method of measuring hostile or aggressive cognition following social
exclusion includes having participants complete a word completion task (DeWall, Twenge,
Gitter, & Baumeister, 2009). Participants are instructed to fill in the rest of a word stem, where
completing the word fragment can lead to a potentially ambiguous or aggressive ending
(DeWall, Twenge, Gitter, & Baumeister, 2009). In the second experiment within this same series
of 4, researchers predicted that participants who had been socially excluded would complete
more aggressive than ambiguous word stems due to their development of a short-term aggressive
mindset compared those who were not ostracized (DeWall, Twenge, Gitter, & Baumeister,
2009). Results from this experiment found that excluded participants were more likely to
complete word stems with aggressive words compared to the control group (DeWall, Twenge,
Gitter, & Baumeister, 2009). Both of these experiments provided evidence that individuals may
develop aggressive or hostile mindsets following social exclusion.

State Hostility
In addition to aggressive cognition, state hostility has been another variable studied to
understand the development of aggressive behaviors. One line of development in previous
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studies focused on how hot temperatures can lead to aggressive thoughts and hostile moods and
found that both variables increase in response to feeling uncomfortable by hot temperatures
(Anderson, Deuser, & DeNeve, 1995). Within these studies, the State Hostility Scale (SHS) was
developed. The State Hostility Scale included thirty-five statements about anger and hostility
(Anderson, Deuser., & DeNeve, 1995) and can be used in other research contexts.
A number of social exclusion studies have assessed participant’s emotional response by
specifically analyzing hostile affect. For example, researchers utilized the SHS (developed by
Anderson, Deuser, and & DeNeve, 1995) to assess hostile emotions after an exclusion test.
Compared to the other two groups that served as the control condition, the excluded participants
reported higher hostile rating compared to the two control groups (DeWall, Twenge, Gitter, &
Baumeister 2009). A significant relationship was observed in social rejection and hostile
responses for predicting overall aggression towards others (DeWall, Twenge, Gitter, &
Baumeister 2009). However, this experiment did not account for gender differences in hostility.

Gender Differences in Aggressive Cognition
Prior experimental studies have found that social exclusion leads socially excluded
individuals into developing an aggressive or hostile mindset. However, one main limitation is
that there is much less empirical examination of how males and females may differ in aggressive
cognition after social exclusion. In 1 of the 4 studies conducted, researchers were determined to
measure the effects of social exclusion on one’s aggressive cognition (DeWall, Twenge, Gitter,
& Baumeister, 2009). However, researchers did not take into account how males may differ
compared to females in aggressive cognition scores following social exclusion. Participants were
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instructed to a word completion task and a rating of ambiguous and aggressive words. Overall,
researchers found that the social rejection group perceived information as hostile, which led to an
overall hostile mindset (DeWall, Twenge, Gitter, & Baumeister, 2009). However, gender
differences in aggressive cognition were not explored.
An additional study assessed the effects of social exclusion on aggressive cognition, but
also did not take into account gender differences in aggressive cognition. Birk et al. (2016)
developed a unique social exclusion paradigm, known as the “Operator Challenge”, to test
aggressive or hostile cognition. After participants completed the social exclusion portion of the
study, they filled out a word completion task. It was also concluded that participants in the
excluded group wrote significantly more hostile words than included participants (Birk et al.,
2016). Overall, past research has commonly explored whether social exclusion leads to increased
aggressive cognition, but there is a lack of evidence regarding if and how gender differences may
predict aggressive cognition following social exclusion.

Gender Differences in State Hostility
Although it has been found in prior studies that social exclusion has led people to
becoming more hostile, there has been a lack of convincing evidence whether gender played a
role in this association. Zwolinski (2012) conducted a study with Cyberball to analyze the shortterm effects on psychological and neuroendocrine reactivity in first year college students. There
was a significant change in hostility observed for males, but not females, after the completion of
Cyberball (Zwolinski, 2012). It was found that males who were randomly assigned to the
Cyberball exclusion condition resulted in higher scores for hostility after compared to included
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males (Zwolinski, 2012); in contrast; however, this trend was not observed for females. It was
concluded that there was no significant difference in hostility in excluded females compared to
included females after playing Cyberball. This evidence is conflicting to prior findings in that
females are more threatened by social exclusion compared to males (Benenson et al., 2013). As
Cyberball has been repeatedly proved to be a significant test to analyze the psychological and
behavioral effects of ostracism, results from Zwolinski (2012) are convincing, if still
preliminary.

Overview of this Study’s Aims
The purpose of this thesis is to examine how gender and social exclusion are associated
with aggressive cognition and changes in state hostility. Prior research has found that aggressive
mindset and hostile emotions may result from social exclusion, and that both of these factors
may contribute to aggressive behaviors (Anderson & Bushman 2002). Therefore, the primary
aim of this thesis was to determine whether social exclusion was associated with changes in
hostility and aggressive cognition. Experiments analyzing the psychological effects of social
exclusion have found that individuals tend to develop significant aggressive thoughts and
hostility after being socially excluded. However, there has been less evidence whether gender is
associated with increased aggressive thoughts and hostility. Therefore, the secondary aim of this
thesis examined whether gender accounts for any changes in aggressive cognition and state
hostility following social exclusion. By understanding potential short-term psychological
consequences that could result from being socially excluded, this thesis may provide meaningful
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information for the development of gender-tailored interventions for individuals who experience
repeated exposures to social exclusion.

The following hypotheses have been proposed in order to examine the two primary aims.
1. Primary hypothesis 1A: social exclusion will be associated with higher scores in
aggressive cognition and greater changes in state hostility (for both excluded
males and females), and
2. Primary hypothesis 1B: excluded males will report a greater significance in
changes in hostility and higher aggressive cognition scores than excluded females.
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Chapter 2
Methods

Participants and Recruitment
This thesis was developed from a larger study, known as the Social Interactions and
Health Study (Coleman, 2018). Within the larger study, a variety of different variables were
analyzed to understand the psychological and physiological effects of social exclusion. However,
this thesis will serve as a secondary data analysis where only a subset of measures were
examined. The following experimental procedures from the Social Interactions and Health Study
have been approved by the Pennsylvania State University Institutional Review Board (IRB).
Figure 1 provides a flow diagram of the recruitment process and a two-group random
assignment of study participants (Coleman, 2018).

Figure 1. Recruitment and Random Assignment of Study Participants
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Between August of 2017 and April of 2018, the Social Interactions and Health Study was
conducted. The process began with recruiting individuals 18-24 years old to participate. The
recruitment process included posting flyers throughout various buildings on the campus of The
Pennsylvania State University. In addition, short announcements were made in lectures to invite
undergraduate students to participate in a research study. Potential study participants were
informed that this study was interested in analyzing certain physiological and psychological
effects after playing a short computer game.
Those interested in participating in the study were asked to email or call the Stress,
Health, and Daily Experiences (SHADE) laboratory in the Biobehavioral Health Department at
the Pennsylvania State University. Individuals (n=206) contacted the SHADE lab with interests
in participating. A research assistant informed each individual of more details about the study’s
aspects and proceeded through a series of screening questions if the individual was interested in
participating (n=132).
A set of questions was included in the screening form to determine the individual’s
eligibility. Participants were ineligible for the study if: (1) they were not enrolled as a current
Penn State student, (2) were younger than 18 or older than 24 years old, (3) participated in a
research study that included the computerized game of ball toss, (4) diagnosed with Addison’s or
Cushing’s Disease, (5) had visual impairments that could affect their ability to distinguish
between simple shapes on a computer screen, (6) diagnosed with a pervasive developmental
disorder or cognitive impairment, (7) were unwilling to abstain from alcohol 12 hours prior to
participating in the study, (8) unwilling to refrain from exercise and coffee 2 hours prior to
participating in the study, or (9) unwilling to refrain from eating 60 minutes prior to the start of
the study. If participants were eligible (n=126), a research assistant scheduled a time for the
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participants to come to the Biobehavioral Health building to complete the study. All participants
were run after 12:00 pm in order to not interfere with cortisol patterns (due to the strong diurnal
cycle of this hormone).
After assessing inclusion criteria, individuals eligible to participate were randomly
assigned to either the social inclusion (n= 40) or exclusion condition (n=80). A total of 6
participants did not show up for their assigned appointment time. A total of 120 participants
completed the Social Interactions and Health Study, with the sample comprised of 67.5%
females. Appendix A includes the Recruitment and Screening Materials.

Procedure
The following experimental procedure was implemented in the Social Interactions and
Health Study (Coleman, 2018). The study protocol script and the experiment checklist are
included in Appendix E. In order to enhance the believability that participants would be
interacting with two real people, a research assistant told a participant during the screening
process to arrive on time to the study and refrain from conversation with other people waiting
near room 024 in the Biobehavioral Health Building. This information was also sent in a
reminder email 24 hours prior to the participant’s scheduled appointment time.
Once the scheduled participant arrived outside of room 024 in the Biobehavioral Health
Building, a secondary research assistant (RA) enhanced the manipulation even further. The
secondary RA opened the door and asked the participant their name and if they were there to
participate in the Social Interactions Study. After the participant said “yes”, the experimenter
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welcomed the individual into room 024, while the secondary RA mentioned that they would wait
for their “participant” in the hallway.
Once the participant entered the room, the experimenter introduced him or herself,
directed the participant to have a seat, and then asked the participant how they were doing. Then,
the experimenter informed the participant that they were still waiting on one other participant,
but they should be there shortly, so it was okay to get started with general screening questions.
The “Eligibility Screening Form of Day of Study” was used to access whether the participant
was still eligible to participate in the study. The experimenter asked if the participant was (1)
feeling healthy, well, and alert, (2) abstained from the consumption of alcohol for at least the
past 12 hours, (3) coffee, nicotine, and exercise for the last 2 hours, and (4) food within the last 1
hour prior to arriving to the study. All 120 participants were eligible and able to proceed with the
remainder of the study.
Next, the experimenter gave 2 blank copies of the “Informed Consent Form” to the
participant and proceeded to explain the study more thoroughly. The main points of the informed
consent form included the study’s purpose, procedures, risks and possible discomforts, benefits,
voluntary participation, other options available, privacy and confidentiality rights, compensation
information, and the right to ask questions to the principal investigator or his faculty advisor.
After asking the participant if he or she had any questions or concerns, a signature of consent
was obtained.
The next portion of the study included instructing participants on how to properly wear a
Polar® RS800CX heart rate monitor (HRM). All participants were directed to power off
cellphones and fitness tracking smartwatches that could potentially interfere with a signal from
the Polar® RS800CX HRM. After the experimenter demonstrated how to properly wear the
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Polar® RS800CX HRM, participants were directed to practice over their clothing. After the
experimenter confirmed the participant understood how to properly wear the Polar® RS800CX
HRM, the experimenter left the room to allow for the participant to attach the HRM in contact
with their skin. When the participant indicated that the experimenter could re-enter the room, the
experimenter recorded one minute of data to ensure that the HRM was working properly. A
participant was directed to sit a laptop to complete baseline questionnaires prior to the start of
Cyberball.
After completion of the baseline questionnaires, participants were directed to sit quietly
and relax for 5 minutes. A first saliva sample was collected after 5 minutes was complete. The
experimenter directed the participants on how to properly remove, place, and return the white
gauze in the saliva collection tube. After the participant placed the gauze in their mouth for
approximately 2 minutes, the experimenter recorded the time and that the first saliva sample was
taken.
The experimenter informed the study participant that they should just be about ready to
begin the computer game and that they had to check with the other research assistants to make
sure their participants were ready to start. The experimenter left room 024 and notified a
secondary research assistant in a different room to start a timer for approximately 4 minutes. The
experimenter returned to room 024 and told the participant that one of the other participants had
a little bit longer to wait before taking their first saliva sample. In the meantime, the
experimenter explained the game to the participant. After explaining the game, the experimenter
told the participant that they would begin the game once the other research assistant confirmed
that their participant was ready. The secondary research assistant knocked on the door of room
024 to inform the experimenter that their “participant” was ready to begin the game. The purpose
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of this was to enhance the manipulation even further that the study participant was interacting
with 2 other, real people.
The experimenter instructed the participant to read the directions and click “start playing”
to log onto the game. The time that the participant clicked “start playing” was immediately
recorded. After 5-7 minutes when Cyberball ended, the experimenter started a stopwatch for 25
minutes until the collection of the final saliva sample. During the 25-minute period, participants
completed a series of post-Cyberball questionnaires. If participants completed the survey before
25 minutes, they were directed to sit quietly and relax. Once the stopwatch marked 25 minutes, a
final saliva sample was collected, and the time was recorded.
Participants were told that the study was completed, and the experimenter left the room in
order to give a participant privacy to take off the HRM. Once the participant told the
experimenter they could return to the room, the experimenter went over final concerns and the
compensation of the study. Participants signed compensation forms and received $15 for
completing the study. The experimenter then proceeded to ask the participant about what they
thought the study was about. After recording the participants thoughts, the experimenter
debriefed the participant by telling them the true purpose of the study. The following
experimental protocol is summarized by a flow chart in Figure 2. (Coleman, 2018).
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Figure 2. Experimental Protocol Flow Diagram

Measures
Demographic Information. Demographic variables were analyzed to understand any
individual differences within the sample. Gender was the only demographic variable used in this
secondary analysis. The five demographic variables assessed were: (1) gender, (2) age, (3)
ethnicity, (4) race, (5) family income, and (5) existing health conditions. For reporting gender,
participants had the options to identify themselves as Male, Female, or Transgender/Non-binary.
Every participant identified their gender as the same as their biological sex. Therefore, sex
instead of gender is the more appropriate term when referring to study participants throughout
the remainder of this thesis. The demographic questionnaire is included in Appendix B.
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Aggressive cognition. The word completion task utilized in this study used to measure
one’s level of aggressive cognition was developed by Anderson and colleagues (1999). After
completing Cyberball, participants were instructed to complete a survey, which included
Anderson and colleagues (1999) word completion task. The list includes 98-word fragments for
participants to complete. From the list, half of the words could be completed as neutral, and the
other half could be completed to spell neutral, ambiguous, or aggressive words. Participants were
instructed to complete as many words on the list as possible. The number of completed words
was recorded. The sum of aggressive words and ambiguous words were individually divided by
the total number of words completed on the list to determine one’s level of aggressive cognition.
Each participant received an overall aggression cognition score, which was recorded as a
percentage. Participants with higher percent scores were reported to have higher levels of
aggressive cognition. The word completion task is included in Appendix C.
State Hostility. The State Hostility Scale (SHS) is a 35-item scale developed by
Anderson, C. A., Deuser, & DeNeve (1995). The scale ranged from 1 (strongly disagree) to 5
(strongly agree) to assess participant’s hostile emotions such as feelings of
unsociability/unfriendliness (e.g., “I feel unsociable”), meanness (e.g., “I feel mean”), and
aggravation (e.g., “I feel aggravated”). The items on the scale were averaged together to create 2
total state hostility scores, one prior to and after social exclusion. Overall hostility change
involved subtracting hostility score prior to Cyberball from the hostility score after Cyberball.
Thus, participants with a positive change in hostility score experienced increases in hostility after
Cyberball compared to before. Internal consistency for the SHS was excellent in this sample
(α=.92). Appendix D includes the SHS scale that was used to assess participant’s changes in
hostility.
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Statistical Analysis
All statistical procedures were conducted using the statistical software IBM SPSS
Statistics 22 (IBM Corp., 2013). To test hypotheses 1A and 1B, independent sample t tests and
were performed. Independent samples t tests were conducted to analyze whether any statistical
differences in means were evident amongst the two groups for both Cyberball condition and
participant’s sex. Participants in the inclusion condition (n=40) were coded as 0, and participants
in the exclusion condition (n=80) were coded as 1. For participant’s sex, females (n=81) were
coded as 0 and males (n=39) were coded as 1. Equal variances were not assumed within the
independent samples t tests. In addition, linear regression analyses were done. A new variable
was created during the hypothesis testing that was a product of the two predictor variables being
analyzed in order to test the statistical interaction term Participantsex*Cyberballcondition.
Results from both hypothesis tests were considered statistically significant if the reported p value
was less than 0.05.
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Chapter 3
Results

Descriptive Statistics and Independent Samples T Test
Independent Sample T Tests were performed to determine the difference of means
between the two groups within each of the two independent variables, Cyberball condition and
participant’s sex. Equal variances were not assumed during these analyses. For the Cyberball
condition, included participants were coded as 0, while excluded participants were coded as 1.
For analyzing participant’s sex, males were coded as 0, while females were coded as 1. It was
found that both included and excluded participants, on average, reported increases in hostility.
Overall, excluded participants experienced a much greater increase in hostility after Cyberball
compared to included participants; see Table 1 for mean changes by condition.

Table 1. Group Statistics for Cyberball Condition

Table 2 shows that there was a statistically significant difference between the mean
hostility change between Cyberball conditions (t = -5.5673, p= .000). However, there were no
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statistically significant differences between the mean change in aggressive cognition between the
two Cyberball conditions (t= .274, p= .785).

Table 2. Independent Samples T Test for Cyberball Condition

When analyzing mean differences for participant’s sex, there were no statistical
differences found in either change in hostility (t = .548, p= .585) or aggressive cognition (t= 11.09, p= .271). Therefore, participant’s sex did not reliably predict changes in hostility or
aggressive cognition. Results are shown in Tables 3 and 4.

Table 3. Group Statistics for Participant Sex

Table 4. Independent Samples T Test for Participant Sex
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Tests of Primary Hypothesis 1A and 1B

Primary Hypothesis 1A
Primary hypothesis 1A predicted that males and females randomly assigned to the
exclusion condition would both result in significantly higher aggressive cognition scores and
would become hostile compared to participants in the inclusion condition. Two linear regression
analyses were performed to determine whether there was a significant association between
Cyberball condition and aggressive cognition or state hostility. Participant’s sex was controlled
for during the first set of analyses. When controlling for participant’s sex, there was a significant,
positive association between participants randomly assigned to the Cyberball condition and
overall changes in hostility (p= 0.001). Participants assigned to the exclusion condition reported
greater increases in hostility after Cyberball compared to included participants. Results are
shown in Table 5.

Table 5. Regression Analysis for Hostility Change
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The association between Cyberball condition and aggressive cognition was not
statistically significant when sex was controlled for (p= .694). It was predicted that both socially
excluded males and females would have greater increases in aggressive cognition compared to
included males and females, but there were no significant differences between the two Cyberball
conditions. Results are shown below in Table 6.
Table 6. Regression Analysis for Aggressive Cognition

Primary Hypothesis 1B
Primary Hypothesis 1B investigated differences for aggressive cognition and state
hostility due to participant’s sex and the Cyberball condition they were randomly assigned to. It
was hypothesized that excluded males will have significantly greater hostility changes and higher
aggressive cognition scores compared to excluded females. A new predictor variable was
required for addressing this hypothesis, which was created as the
Participantsex*Cyberballcondition interaction term. Two separate linear regression analyses
were performed to predict whether Participantsex*Cyberballcondition resulted in statistically
significant changes for increased hostility and higher aggressive cognition scores for excluded
male participants. The results testing Hypothesis 1B are included in tables 5 and 6 previously
provided. The interaction between Cyberball condition and participant sex did not predict
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statistically significant increases in hostility scores (p= .761). In addition, it did not predict any
statistically significance for higher aggressive cognition scores in excluded males than excluded
females (p= .245). Results for hypothesis 1B are also depicted in Tables 5 and 6 previously
provided. In general, participant’s sex did not predict any significant associations with
aggressive cognition scores (p= .114) or hostility changes (p= 0.507). Therefore, gender alone
did not predict aggressive cognition or hostility change. Overall, there were no significant
increases in hostility change or higher scores for aggressive cognition found for excluded males
compared to included females.
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Chapter 4
Discussion

Main Findings
The overall purpose of this thesis was to further analyze different psychological effects
that may result from being socially excluded. A well-validated social exclusion paradigm, known
as Cyberball, was utilized in a two-group, randomized controlled experiment. A secondary data
analysis was performed in part of a larger study, known as Social Interactions and Health Study
(Coleman, 2018). This thesis primarily focused on analyzing whether participant’s biological sex
or Cyberball condition they were randomly assigned had any significant effects on aggressive
cognition and changes in hostility. Individuals aged 18-24 years old (N=120) were randomly
assigned to the inclusion condition (n=40) and exclusion condition (n=80). After the completion
of Cyberball, overall changes in hostility and aggressive cognition scores were tested to
determine the effects of social exclusion and participant’s sex on both measures. Participants
who averaged high scores for both outcome measures were reported to have higher aggressive
cognition and hostility changes after Cyberball.
Prior research has found that social exclusion can lead to increased levels of aggressive
behaviors (Twenge, Baumeister, Tice, & Stuck, 2001). Additional studies have found that hostile
thoughts and emotions have been linked to the development of aggressive behaviors (Geniole,
Carré, & McCormick, 2011). This research was conducted in order to understand whether
aggressive cognition and hostility, which have both been linked to the development of aggressive
behaviors, were associated with social exclusion. In addition, it was investigated whether
participant’s biological sex moderated this potential relationship. Determining whether there are
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any significant effects of social exclusion and one’s biological sex on aggressive cognition and
hostility in this study may be useful for future experimentation that analyzes how social factors
may be linked to the development of aggressive personality thoughts and behaviors.

Primary Hypothesis 1A
One hypothesis was that participants randomly assigned to the social exclusion condition
would experience greater increases in hostility and higher scores in aggressive cognition in
contrast to participants in the inclusion condition. This hypothesis was formed based on prior
findings analyzing psychological effects of social exclusion. Prior studies have found that social
exclusion can to changes in aggressive thoughts and hostility (DeWall, Twenge, Gitter, &
Baumeister, 2009; Zwolinski, 2012). When controlling for participant’s sex, there was a
significant association between Cyberball condition and changes in hostility (p= 0.001). It was
found that participants in the exclusion condition overall had a greater increase in hostility
change after Cyberball. This means that in general, excluded participants became more hostile
after being excluded, regardless of their sex. However, the Cyberball condition did not result in
any statistically significantly increases in aggressive cognition (p= 0.694), which did not support
part of primary hypothesis 1A. From these analyses, it was found that both males and females in
the exclusion group experienced increases in hostility after Cyberball. However, there were no
statistically significant differences in aggressive thoughts between excluded and included
participants.
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Primary Hypothesis 1B
It was also hypothesized that socially excluded males would have a significant, positive
relationship with greater changes in hostility and higher aggressive cognition than excluded
females. However, there were no statistically significant findings that the interaction of
participant’s sex and Cyberball condition predicted hostility changes (p= 0.761) and aggressive
cognition (p= 0.245). Therefore, hypothesis 1B was not supported.
Past research has been limited and conflicting for analyzing the effects of social
exclusion and gender differences associated with aggressive cognition and hostility. Prior
research that has analyzed gender differences in response to social exclusion have particularly
focused on analyzing subjective ratings such as anger, positive mood affect, and sadness (Seidel
et al., 2013). In the Seidel et al., 2013 study, it was found that both genders showed strong
emotional responses in those psychological responses after being excluded.
It has also been argued that females are more reactive to social exclusion compared to
males. Females generally have the desire to form one-on-one relationship, while males are
known to be more independent and autonomous (Cyranowski et al., 2000). It was also theorized
that females often perceive exclusion as a form of non-directed aggression directed towards
them, while males generally do not (Benenson, Markovits, Thompson, & Wrangham, 2011).
Thus, potentially it could have been hypothesized that excluded females would have had higher
aggressive cognition and hostility scores after exclusion compared to excluded males.
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In a past study that did test for gender differences in outcomes after social exclusion, it
was found that socially excluded males reported significantly greater hostility scores compared
to included males (Zwolinski, 2012). In addition, it was concluded that there were no significant
changes in hostility between included or excluded females (Zwolinksi, 2012). Although this
significant association is limited to only one study, it was hypothesized that this same association
would be observed in excluded males in this research study measuring hostility change.
Gender differences in aggressive cognition after social exclusion have not been
previously explored. Since aggressive cognition and hostility have both been found as potential
links to aggressive behaviors, a hypothesis was formed that excluded males would experience
significantly greater changes in hostility and higher aggressive cognition scores compared to
included females.
The findings from this study extend the generally inconsistent past literature about how
gender may moderate the association between social exclusion and aggressive cognition and
hostility. While some research has found that gender plays a significant role in psychological
responses to social exclusion, other research has not explored gender differences. Although this
research found that participant’s sex did not have any significance in moderating the relationship
between social exclusion and both outcome variables, there are still unanswered questions
regarding whether gender still may contribute to any differences in these responses. Future
experimentation could focus on including mixed samples of males and females and the use of
many different paradigms, such as Cyberball, and the Operator Challenge, to further investigate
whether gender is a significant predictor for both psychological and physiological responses after
exclusion.
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Limitations and Future Directions
One major limitation of this study was that the measure for aggressive cognition, a wordstem completion task, may not have been a highly valid form of measuring aggression after
social exclusion. Prior experimentation has largely focused on how violent media exposure
influences aggressive cognition (Krahé et al. 2011). However, there are a limited number of
studies analyzing the effects of social exclusion paradigms, such as Cyberball, on aggressive
cognition. Future experimentation should include extensive experimental testing to determine the
validity of how exclusion paradigms, such as Cyberball, can lead to an individual into
developing aggressive thoughts.
An additional limitation is that the terms “aggressive cognition”, “aggressive thoughts”,
“hostile mindset” have been used interchangeably in past experiments (DeWall, Twenge, Gitter,
& Baumeister, 2009). Although past experiments utilized a word completion task to measure this
variable, like in this study, the definition for aggressive cognition was not clearly described. This
may have led to false expectations in this secondary analysis about the associations between
aggressive cognition with both predictor variables.
Lastly, an additional limitation may have been that the Zwolinski (2012) study may not
have served as the most reliable source to predict whether gender moderates the relationship
between social exclusion and hostility. In the Zwolinski (2012) study, the MAACL-R State
version scale was used to measure hostility, but this current thesis analyzed hostility by the State
Hostility Scale (SHS), which was developed by Anderson, Deuser, & DeNeve (1995). As both
scales did not ask the same questions to measure hostility, the Zwolinski (2012) study may not
have served as the most valid source.
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Overall Conclusions
In summary, it was hypothesized that one would develop aggressive thoughts and
heightened hostility following social exclusion. Compared to females, males were predicted to
have greater responses in both of outcomes after exclusion. There were no significant findings
that gender moderated the relationship between social exclusion with aggressive cognition and
hostility. In addition, social exclusion did not seem to alter one’s aggressive thoughts. However,
it was found that both excluded males and females experienced heightened hostility after being
ostracized. This finding suggests that regardless of one’s sex, social exclusion can elicit a hostile
response in an individual. Thus, it is important to continue to explore how the role that exclusion
plays in the development of hostile behaviors. Future focus on understanding physiological and
psychological mechanisms related to hostility can potentially lead to the prevention and
treatment of chronic maladaptive behaviors associated with heighten hostility.
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