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ABSTRACT
Despite enjoying considerable popularity, research on horror video games and enjoyment
of them is limited. This dissertation utilized media psychophysiology in order to assess appetitive
and aversive motivation activation, the underlying components of emotion, in players of a
custom-made horror video game. Specifically, this dissertation examined how players’ sensationseeking levels impacted their emotional responses to jump scares in a custom-made horror video
game as well as the role these factors played in enjoyment of the game. Through pre and postgameplay questions and psychophysiological measures, this dissertation found sensation-seeking
did have an influence on several factors. First, it found that high sensation-seeking gamers
experienced lower recovery levels to jump scare responses than low sensation-seeking gamers.
Second, it found that each of the 6 jump scares were different in the responses they elicited in
participants in both sensation-seeking categories. Lastly, it found that the interaction of
sensation-seeking and specific jump scares were important factors in predicting player
enjoyment of the game.
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CHAPTER 1
INTRODUCTION
The term “horror entertainment” is somewhat of an oxymoron. After all, none of the
situations depicted in horror media are ones people would want to be in. And yet, horror media is
an incredibly popular genre of entertainment. The highest grossing horror movie, IT (2017),
made over $300 million at the box office (Thompson, 2018). The best-selling horror video game,
Resident Evil (1996), has sold over 7 million copies across its many platform iterations (“The 10
Best Selling Horror Games,” 2017). Clearly, horror media is both popular and entertaining. The
fact that a genre containing elements such as gore, fear, and monsters can be enjoyable is
somewhat of a conundrum. This issue is compounded further in video games, in which players
themselves control the character and experience the content at their own pace, in their own way.
In late summer 2014, a video game demo titled “P.T.” (short for Playable Teaser) was released
onto the PlayStation 4 marketplace. The demo itself is rather simple, with players walking down
a hallway in an infinite loop and limited interactions with the environment. Within the simplicity
lies plenty of standard horror genre conventions, such as large insects, blood, jump scares, and
creepy lighting – all while the same hallway continues to change with each visit. Shortly after its
release, it was revealed that the demo was an interactive teaser for Silent Hills, the latest in the
popular horror video game series (McWhertor, 2014). Ultimately, the game was cancelled with
little explanation from developer Konami but the demo developed a fan following and enjoyed
considerable hype and acclaim.
The considerable popularity of P.T. highlights the paradox of horror entertainment.
Despite being filled with scares, insects, gore, and creepy atmosphere, or perhaps because of
them, P.T. was both incredibly popular and critically acclaimed. Indeed, horror entertainment
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such as P.T. stand as a contradiction to what Mood Management Theory (Zillmann, 1988, 2000;
Nabi, 2009) posits – people choose media in order to maintain a positive mood (or alter toward a
positive mood). If people are free to choose whatever media they want, why choose horror, a
form of media designed to elicit negative emotions and feelings? What underlying processing
might be at work that enables people to enjoy such a negative form of media?
Despite the popularity of P.T. and horror entertainment in general, studies on the subject
have been surprisingly limited. As noted by Lynch and Martins (2015), there is an overall lack of
empirical data on horror video game studies. This deficit in coverage is further compounded
when considering the studies that do exist cover some rather specific topics, leading to gaps in
more generalized areas. Some of these topics include, common elements of fright in video games
(e.g. darkness, zombies, audio) (Lynch & Martins, 2015), player agency in horror video games
(Madsen, 2016), player fear reactions and coping (Lin, 2017), and the communication of
corruption and rhetoric in horror video games (particularly Resident Evil) (Reed, 2016). At least
two studies utilized psychophysiological measures to understand player arousal in a horror game
(Madsen, 2016; Lin, Wu, & Tao, 2018). The subject of appeal and enjoyment of horror has been
looked at, such as factors that may predict horror film attendance and appeal (Tamborini & Stiff,
1987; Oliver, 1993) but few studies, if any, have applied the concept of enjoyment specifically to
horror video games. This gap is acknowledged in this dissertation and addressed in several key
ways.
This dissertation incorporated emotion as it is conceptualized in the dimensional theory
of emotion (Cacioppo, Gardner, & Bernston, 1999). This conceptualization posits that emotion is
a response to stimuli/communication. Furthermore, underlying emotion are two motivational
systems, appetitive (pleasant) and aversive/defensive (unpleasant) activation. These systems,
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then, are characterized by the strength of their activation (arousal) as well as direction (pleasant
or unpleasant) (Lang & Bradley, 2008). In essence, emotion emerges from appetitive or aversive
motivation activation in response to stimuli or communication.
Media processes and effects studies have utilized the fundamentals of emotion and
motivation, particularly valence and arousal, such as a study on racing games, intensity, and
risky behavior (Deng, Chan, Wu, & Wang, 2015) and a study on calloused individuals and
violent film content (Fanti, Kyranides, Panayiotou, 2017). These studies measured valence and
arousal as participants experienced media stimuli. It is the measurement of valence and arousal
that make up the core of the next component of this dissertation, media psychophysiology.
Media psychophysiology is a research paradigm that indexes valence and arousal, the two
key components of appetitive and aversive motivation activation, in order to understand how the
brain processes media. By indexing valence and arousal, scholars are able to study emotional
responses to media stimuli. Valence and arousal are measurable due to the bio-electrical activity
produced by the brain as it responds to stimuli. This activity can be measured through
physiological indicators produced by the body, such as sweat gland activity or smiles/frowns
(Potter & Bolls, 2012). More succinctly, media psychophysiology is interested in how the brain
processes media and how these processes are measurable in the human body. Perhaps the
greatest strength of this paradigm is that it measures real-time emotional experiences and
provides insight into the underlying processes of people consuming media (Bolls, Weber, Lang,
& Potter, 2020). That is to say, media psychophysiology allows us to look at how a video game
player (or other media consumer) processes game content as it happens, making it useful for
analyzing player responses to specific in-game events and the entire session overall.
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Combining these components, the goal of this dissertation, then, was to examine
enjoyment of horror video games from a dimensional theory of emotion perspective via the
media psychophysiology paradigm. The objectives of this dissertation were: (1) build on
established literature on horror entertainment and specifically, video games, by looking at the
underlying motivational subsystems of emotion; (2) consider the degree to which these
subsystems activate in response to in-game stimuli via psychophysiological measures; (3) assess
how these activations impact enjoyment of a horror video game; and (4) understand the role
sensation-seeking plays in player emotional responses and overall enjoyment of the game.
To accomplish these objectives, this dissertation employed an experiment that utilized a
custom-made horror video game in order to elicit emotional responses in players. This custom
horror video game, inspired by P.T. and other popular horror video games, incorporated popular
horror genre conventions found in many films (Mikos, 2013) and video games (Perron, 2004), as
well as elements of fright most reported by horror video game players (e.g. disfigured humans,
darkness) (Lynch & Martins, 2015). Specifically, this custom-made horror video game utilized
jump scares (e.g. zombie suddenly and loudly appears on the screen) throughout the game as the
primary means of evoking emotional responses in players. Psychophysiology measures from
players of this horror video game were collected in order to assess the degree of emotional
motivation subsystem activation in players (e.g. skin conductance, facial electromyography).
Self-report measures from players were also collected in order to assess individual levels of
sensation-seeking as well as levels of enjoyment of the game.
Conclusions from this dissertation seek to contribute to both academia and industry. First
is to further discussion and understanding of emotion and enjoyment in horror entertainment
with a specific emphasis on video games. Second is to explain the paradox of horror
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entertainment through media psychophysiology and real-time emotional processing during video
game play. Third is to offer the gaming industry insight into how emotional processing can be
measured and used to evaluate player reactions to game content, which may help game
developers create better experiences for players (e.g. understanding what and when specific
game content elicits reactions in players). Lastly, this study hopes to lay a foundation for future
studies and, at the very least, spark new discussions on the subjects of enjoyment, horror
entertainment, and video game design.
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CHAPTER II
REVIEW OF LITERATURE
Horror and Fear
Horror. The term “horror” can mean a variety of things in a myriad of situations. It can
refer to events covered on a news broadcast or happenings in a novel. Indeed, the term horror can
be applied to countless contexts, many of which have nothing to do with the genre of
entertainment that is the focus of this dissertation. In fact, Carroll (1987) argues this very issue
and draws clear distinctions between “natural horror” (e.g. terrorist acts, disasters) and “arthorror” (e.g. a horror film or novel). Carroll discusses the concept of art-horror at length,
explaining the many nuances and caveats that comprise the term and genre itself, in an attempt to
provide a clear definition. This discussion cautions over-generalizing horror genre conventions,
such as monsters, as indicators of an entertainment piece being defined as horror. The key
difference, then, is what these genre conventions are intended to evoke in viewers, such as
monsters that are intended to evoke revulsion and fear in viewers. The term horror, Carroll
argues, defines the genre of entertainment that is intended to evoke the specific affect of horror.
Carroll further suggests that this affective response can be considered an emotional state, an
emotional state called “art-horror”. Ultimately, Carroll presents these arguments as a means of
creating a framework for developing research into the genre of art-horror (Carroll, 1987).
The complexity of the horror genre is further evident in a review of the genre and related
entertainment (Prohászková, 2012). In this review, Prohászková argues that horror is most
accurately defined according to its categories and subgenres, as detailed by Todorov (1973). The
three categories listed are uncanny (e.g. unreal situations), marvelous (e.g. supernatural
phenomena), and fantastic (e.g. occurrences with multiple possible explanations). Within these
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categories exist several subgenres, which include rural horror, occult horror, psychological
horror, and visceral horror (Todorov, 1973). In addition to providing these definitions,
Prohászková covers an extensive amount of horror media (literature, film, video games) while
highlighting key components, conventions, and evolutions of the genre throughout its history. It
is evident in this review of horror media how many features and ideas are shared across media
formats, such as monsters, environments/settings, and gore – features that have become
characteristic of the genre itself. Like Carroll, Prohászková also notes how horror video games
and other media formats are intended to evoke specific emotions in viewers, particularly fear,
disgust, and tension, with video games offering the possibility for the player to be immersed in
their horrific worlds, and experience them in ways not possible in other media formats
(Prohászková, 2012). Prohászková concludes by offering several possible explanations for the
paradox of enjoying horror entertainment, such as in video games. Many explanations are rather
limited in scope, such as watching horror to see evil prevail and triumph in the end. One
explanation noted by Prohászková considers four possible motivational categories people who
enjoy horror may fall into, and include gore watching, thrill watching, independent watching,
and problem watching (Johnston, 1995). These perspectives utilize a uses and gratifications
approach to understanding why people watch horror films (Johnston, 1995). These motivations,
along with the numerous complexities of the genre, highlight how challenging horror
entertainment can be as an area of study. This challenge is further evident with the term horror
itself and the use of other terms instead, such as fear.
Fear. Despite the promising and clearly-defined concepts of horror entertainment offered
by Carroll (1987) and Prohászková (2012), the reality is that a variety of studies have not even
used the term horror at all. Indeed, some studies have conceptualized other terms, such as fear,
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into studies on horror entertainment. In their study on college students and fright experiences in
horror video games, Lynch and Martins (2015) take such an approach. They specifically use the
term fear, and conceptualize it as a stimulus-evoked reaction that encompasses both emotion and
cognition. Lin, Wu, and Tao (2018) build off the Lynch and Martins (2015) term and
conceptualization of fear in their study on self-efficacy and enjoyment in virtual reality (VR)
horror video games. While Lynch and Martins’ (2015) conceptualization of fear is similar to
Carroll’s (1987) definition of art-horror, the usage of the term fear has its own complications.
Fear, as noted by Lynch and Martins (2015), is a key part of, and deeply rooted in, human
evolution and survival (Öhman & Mineka, 2001). In addition, fear is considered one of the
discrete emotional states (Frijda, 1986; Lazarus, 2001). The discrete emotional perspective
(discussed in detail later) offers useful viewpoints on human emotion but is ultimately dependent
on the notion that emotion is formed after cognitive appraisal of stimuli. Given that this
dissertation focused on underlying motivational processes and specifically, a dimensional
perspective, the term fear is not used in this study. Still, these studies provide valuable insight
into horror video game entertainment and are indicative of currently existing scholarship in the
field. Furthermore, it is worth noting exactly why this dissertation did not use the exact term
conceptualized by Lynch and Martins (2015).
Fundamental Components of Horror
The conventions of horror. The genre of horror entails a variety of features, concepts,
and themes, many of which have become staples of the genre. Indeed, a vast majority of these
themes and concepts have become synonymous with horror, regardless of the intent Carroll
(1987) argues is necessary for proper classification. For instance, a vampire may appear in a
comedy but this does not change the fact that vampires are most often associated with horror.
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These themes and concepts, or genre conventions, comprise horror media and are found in every
type of media that exists, as evidenced in Prohászková’s (2012) review. Furthermore, these
conventions are fundamental to not only the experience of horror entertainment but also to the
enjoyment of it.
In an analysis on fear and suspense, Mikos (2013) explores the ways in which horror
films provide viewers with thrills, which in turn lead to pleasurable experiences. Films offer
realistic illusions for viewers, and thus create controlled thrills. It is understood by viewers, who
intentionally seek out entertainment of this type, that events happening in the film are not real
and have no impact on their lives. This notion is tested, Mikos argues, by the film and through its
design. It is in the design or conventions of the genre that a contract of sorts is made between
content creators and viewers. The creators know that the content of their film will be understood
by viewers through genre conventions. Viewers, then, can expect the film to adhere to genre
conventions, subject them to a variety of negative emotions such as fear, and that ultimately their
needs and wants from the genre will be satisfied. Mikos notes, however, that a film can be more
pleasurable the more it makes the viewer feel like the viewing contract will be violated and genre
conventions abandoned (Mikos, 2013).
It is through these genre conventions that enjoyment is possible, Mikos argues. Fans of
the horror genre have expectations about what the film will entail, given its genre classification.
As Mikos highlights, fans of horror depend on these conventions in order to develop their own
ways for dealing with the fear, which in turns becomes the foundation for their enjoyment of the
genre. In contrast, Mikos suggests that those who are new to horror films might have a more
horrific experience, due to not knowing about the viewing contract, genre conventions, and not
having strategies for dealing with fear. Enjoyment of horror media, ultimately, is possible,
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because of the realistic illusion the film provides and through the conventions of genre. Viewers
understand this and are able to appreciate that a film will subject them to various negative
emotions as well as play with their sense of control and security (Mikos, 2013). Although the
discussion Mikos provides is about film, the concepts discussed are indeed relevant to the
primary media of this dissertation, video games. Perron (2004) argues this very notion by
suggesting that horror game designers draw from mythology and film conventions when creating
their worlds.
Horror through game design. While video games may offer many of the same genre
conventions found in film, video games offer ways to frighten audiences in ways other media
cannot. In an analysis of horror video game design, Perron (2004) discusses a variety of ways
game designers create frightening worlds. Perron argues that video games are designed to evoke
emotions. These emotions are formed while playing a video game and can come from a variety
of factors. For instance, players of a horror game may experience emotions by being lost,
fighting and being attacked, or feeling trapped. Perron argues that a main effect of video games
is to create a mood. Following this, Perron suggests that a game creating a fearful mood can
prepare the player for frightening experiences. One way this is achieved is through uncertainty.
Perron lists several examples from popular video games (most of them horror) of warning
systems that alert players to impending danger. This can be radio static in Silent Hill 2 (2001),
which gets louder as you near an unseen monster. In Resident Evil (1996), this can be off-screen
sounds, such as the footfalls of zombie dogs. These alert mechanisms, Perron argues, create
uncertainty and increase unease as players are notified that an upcoming monster encounter is
imminent. Due to the nature of video games, the outcome of this encounter is uncertain, as game
events can occur in a variety of ways, some of which will lead to the player’s death in the game
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(Perron, 2004). Perhaps the key distinction between horror film and video games, Perron argues,
is agency. The agency video games offer players set them apart from other media. A horror video
game player is not simply watching events unfold on a screen – they are making them happen.
As Perron notes, the video game character (avatar) does not recoil or jump at events occurring in
the game – it is the player. Warning systems are also meant for the player, to keep the character
alive. Perron further clarifies this distinction by illustrating how in a horror film, a viewer can
only watch as a character encounters a monster whereas in a video game, the player can fight,
run, or perform a variety of other actions. Agency in video games, then, allow for a simulation of
emotional experiences closer to real life than films can allow (Grodal, 2000; Perron, 2004).
Madsen (2016) compared this notion of playing versus watching in a study on agency and
fear in horror video games. Madsen explores the concept of fear, both indirect and direct, and
argues a need to more reliably evoke direct fear. Madsen notes that horror media are typically
used to evoke fear in academic studies but that film is too passive of a format and is ultimately
indirect fear. Virtual reality (VR) and to a somewhat lesser degree, non-VR video games, are
better tools for evoking fear responses. The key factor that makes video games and VR better
choices for evoking fear, Madsen argues, is agency. It is through agency that players experience
immersion in the game world and make their own choices throughout the game. In order to
determine if agency is indeed a key factor in evoking fear responses in players, Madsen collected
psychophysiological measures (skin conductance, respiratory rate, heart rate) while gamers either
played P.T. or watched a video of it being played. Results from this study indicated that the
group who played the game showed greater physiological responses than those who only
watched the game being played. Also of note is that both groups self-reported similar levels of
fear and the player group self-reported more entertainment. Ultimately, the notion that agency
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can evoke greater emotional responses in players was supported, at least through physiological
measures (Madsen, 2016).
As Madsen (2016) argues, agency allows players to become immersed in digital worlds.
While agency may be a key factor in evoking emotional responses in players, the game world
itself makes this immersion possible. Reed (2016) argues that while agency allows a player to
influence the game, the game can also influence the player through its design. Reed explores this
notion in an analysis of corruption and rhetoric in the popular horror video game Resident Evil
(1996). Specifically, Reed argues that various forms of corruption help build the game’s world,
immerse the player in it, and evoke emotional responses from its players. One example of
corruption Reed notes is corruption of media. Throughout the game, players encounter notes and
diaries throughout the mansion the game takes place in. These documents are from various ingame characters and tell the tales of zombies, danger, and impending death, such as a note from
one scientist telling his lover he’s infected with the zombie virus and will take his own life soon.
Another example Reed discusses is corruption of nature. Throughout the game, Reed notes,
players encounter zombie humans, zombie dogs, giant spiders and snakes, and even killer plants.
Furthermore, these corrupted creatures take considerable ammunition to defeat, something Reed
notes is far beyond what is normal. It is through this corruption throughout the game that players
become immersed in the world. Game designers can utilize this corruption and rhetoric to
manipulate the game and player, reducing player control, and ultimately increasing player
anxiety (Reed, 2016).
Video games enable designers to create frightening experiences in ways film creators
cannot. Despite drawing on many of the same conventions, video games afford designers a
variety of ways to implement these conventions. The concept of player agency is perhaps at the
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core of these design decisions, which further impacts how the player experiences these frights.
This is perhaps most evident in one key horror convention – jump scares.
Jump scares in horror media. Jump scares have been a staple in horror entertainment
and have startled viewers in a variety of ways since as early as the 1930s (Baird, 2000). In an
analysis of startle effects in film, Baird discusses the conventions of the startle effect (or jump
scare as it is also commonly called) and explores its implementation across numerous films,
including Jurassic Park (1993) and Jaws (1975). The startle effect, Baird argues, comprises three
key factors, character presence, an implied threat off-screen, and intrusion into the character’s
space. If any of these three factors is missing, there is little possibility for startle (Baird, 2000).
Another factor important for startle effects, Baird notes, is pacing, or the speed of threat
development. Baird illustrates these concepts by dissecting various horror films, such as Alien
(1979), and pointing out how startle effects worked in these films. In the Alien example, Baird
provides an analysis of one particular scene and notes how the lighting, music, camera cuts, and
off-screen space are fully utilized, culminating in a scare with a quick camera cut to the alien. In
addition to illustrating how startle effects are achieved, Baird also highlights findings from
studies on startle effects. First, is that startle effects are most profound when coupled with
negative imagery (Lang, Bradley, & Cuthbert, 1990) and in some instances, even when coupled
with negative wording (Vrana & Lang, 1990). Second, Baird argues that startle response is both
evolutionary in all humans and culturally derived, or in essence, nature and nurture. Third, Baird
concludes by suggesting that startles and horror media ultimately remind us of our mortality
(Baird, 2000). This analysis offers insight into the construction and utility of the jump scare and
how, when used properly, it can achieve strong emotional responses in viewers. These same
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factors, specifically the three core factors described by Baird, are also used when creating jump
scares in video games, as Perron (2004) argues.
Van Vught and Schott (2012) also touch on the concept of jump scare/startle effect in
their discussion on suspense in video games. They note that a startle effect can be achieved in
non-horror games with no fictional world (e.g. an explosion in a billiards video game) but that it
is most commonly achieved in video games that have atmospheric worlds. It is in these worlds,
they argue, that startle effects are achieved by building suspense through the game’s atmosphere,
such as dark paths and monsters. Suspense and scares of this nature, they add, are most
commonly found in the horror genre. They also highlight how the jump scare, in the horror genre
specifically, is not unexpected and the anticipation of one adds to the suspense (van Vught &
Schott, 2012). This notion, then, complies with what Mikos (2013) argues is a key component
for horror media to be an enjoyable experience – audience expectations of genre conventions. It
is within these genre conventions and audience expectations that enjoyment of horror is possible.
The enjoyment of horror. As noted by Mikos (2013), enjoyment of horror entertainment
is possible. It is through genre conventions and audience expectations that enjoyment can be
achieved. Within these conventions and expectations, horror content creators can manipulate a
multitude of factors (e.g. camera cuts, pacing, music, lighting, etc.) to achieve emotional
responses from viewers. Despite this knowledge, understanding of enjoyment of horror is still
fairly limited. While studies on the enjoyment of horror do exist, and while they offer useful
insight and possible explanations into the phenomenon, they are rife with terminology choice
issues, confounds, and inconsistencies. Some of these issues are acknowledged by Hoffner and
Levine (2005) in their meta-analysis on enjoyment of frightening and violent films.
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In their review of journal articles covering enjoyment of fright and violence, Hoffner and
Levine note the challenge in conducting the meta-analysis due to variations in concepts and
methodologies in existing studies. For instance, they note that despite some research existing on
content factors related to enjoyment (e.g. destruction, story resolution), these studies had very
little in common in terms of content examined and operationalized. Due to this limitation, they
chose to focus on individual differences in viewers as factors for enjoying frightening and violent
content. The criteria for inclusion in the analysis required articles to have focused on fright or
violence, contained self-report measures on enjoyment or preference, and included theoretically
relevant independent variables. These independent variables include sensation seeking, negative
affect and arousal, empathy, aggressiveness, and demographics (e.g. age, gender). Before
explaining the results of their meta-analysis, the authors provided a review of what some of these
studies found.
Some of the studies reviewed examined negative affect and arousal. One study found that
children watching a suspenseful animated program showed increased physiological arousal,
facial expressions for fear and positive affect, and liking of the program when the level of
suspense increased, particularly when the situation was resolved (Zillmann, Hay, & Bryant,
1975). They also note that other studies found that more negative affect was associated with
greater enjoyment regardless of situation resolution (Hoffner & Cantor,1991; Sparks,1991;
Zillmann,Weaver, Mundorf, & Aust,1986).
Personality characteristics was another concept reviewed by the authors, with the most
relevant to this dissertation being sensation-seeking. They note that Zuckerman (1996) suggested
high sensation-seekers may derive enjoyment from negative affect while low sensation-seekers
may find such affect unpleasant. They further note that high sensation-seekers may be less prone
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to imagining themselves as victims of acts depicted in horror media (Franken, Gibson, &
Rowland,1992) and therefore being better able to enjoy the content. The authors point out that
sensation-seeking was found to be positively related to greater attendance of horror films
(Zuckerman & Litle, 1986). Sensation-seeking and need for arousal was also found to be
associated with preference for horror entertainment (Edwards, 1991; Lawrence & Palmgreen,
1996).
The results from their meta-analysis largely reflect the findings within the studies they
analyzed. Two key findings that are relevant to this dissertation are: a positive correlation
between negative affect and enjoyment when viewing frightening or violent media and a positive
association between sensation-seeking and enjoyment of frightening and violent media. Despite
these significant findings, the authors caution that due to the limited number of available studies
(35 articles covering 38 studies), these findings are not indicative of a large body of literature
and that more studies on these subjects is needed to bolster these claims. Furthermore, the
authors note that several gaps exist in current research and that future studies are needed to fill
these gaps. One particular recommendation is for future studies, and specifically, experiments, to
look at specific content elements in frightening and horror media, such as music and screams,
that may impact enjoyment of these types of films. Another suggestion they make is for future
studies to consider interaction effects of individual differences (e.g. aggressiveness, sensation
seeking) and specific content elements in frightening and violent media and how they may
impact enjoyment. A final suggestion they make is that more research is needed on the
underlying processes behind the independent variables they analyzed (Hoffner & Levine, 2005).
It is important to note these specific areas of research the authors argue need to be explored, as
this dissertation addressed several of them. By conducting an experiment that examined specific
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media content, particularly jump scares, looked at sensation-seeking, and utilized physiological
indicators to assess emotional responses, this dissertation addressed several of the specific gaps
Hoffner and Levine discuss.
Other studies have looked at enjoyment of horror and provided two distinct perspectives
on the subject (Tamborini & Stiff, 1987; Oliver, 1993). Tamborini and Stiff looked at specific
factors in horror films that may contribute to appeal and overall attendance of such films. In their
study, they found three key factors that contributed to the appeal of horror films, a satisfying
resolution at the end of the film, destruction (violence/carnage) found in horror films, and a
person’s sensation-seeking traits. The authors note, however, that sensation-seeking was not as
strong a predictor of appeal of horror as previous studies (e.g. Zuckerman & Litle, 1986) found.
They further note, however, that the SS scale does not measure the appeal of arousal that horror
might cause. Oliver looked at graphic horror or slasher film previews and viewer attitudes
toward sexuality and punishment and the impact they may have on enjoyment of the film. In this
study, Oliver found more permissive attitudes toward sexuality and lower attitudes toward
punitiveness were associated with more enjoyment. They also found that punitive attitudes
toward sexuality and punitiveness overall in previews featuring sexuality were associated with
greater enjoyment.
These studies, along with the meta-analysis by Hoffner and Levine (2005), are important
to consider in this dissertation for several reasons. First, they illustrate the many challenges
facing the study of horror, from confounding factors (e.g. violence in horror films) to sub-genre
nuances (e.g. slasher horror films). Second, they are indicative of currently existing scholarship
on enjoyment of horror and highlight some of the very specific focuses that exist (e.g. sexuality
and punishment). Third, they illustrate a clear gap in existing literature (e.g. no video game
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specific studies). Fourth, the authors make some specific recommendations for future studies.
For instance, Oliver noted that their study on slasher films utilized only self-report measures.
These measures, they note, are susceptible to biases, such as unwillingness to report actual
enjoyment of the film and inability to properly report levels of arousal. Oliver suggests, then, that
future studies consider more directly assessing arousal, as it is likely theoretically important to
understanding enjoyment of horror (Sparks, 1991; Zillmann, 1980) (Oliver, 1993). This
dissertation addressed some of the gaps illustrated in these studies – some of them more
generally (e.g. focusing on video games) and others more specifically, such as assessing arousal
via physiological indicators.
Despite the many challenges facing horror entertainment research, one area has been
explored by multiple studies and offers promise for understanding enjoyment – sensationseeking. This concept, utilized in numerous studies (e.g. Hoffner and Levine, 2005), is important
to this dissertation and warrants further discussion.
Sensation seeking and its role in horror entertainment. Sensation seeking (SS),
defined by Zuckerman (1994) as a trait pertaining to seeking out certain experiences or
sensations (e.g. intense) and being willing to assume great risk (e.g. physical, financial) for them,
is a concept that has been utilized in a variety of media studies. Some of these studies have
looked specifically at horror entertainment. As previously noted, Hoffner and Levine (2005)
found that SS was positively correlated with enjoyment of fright and violent media. Lynch and
Martins (2015) also looked at SS in their survey of college students’ experiences with horror
video games. In their study, they looked at individual differences (e.g. sensation-seeking,
empathy) and the impact these factors may have on enjoyment of frightening content,
consumption of it, and the frequency of fear experienced. They also looked at types of video
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games played as well as factors within these games that were reported to cause fright (e.g.
darkness). They found that some horror video games, such as the Resident Evil series, were
among the most-reported when participants listed video games that cause them fright. Several
factors emerged as being sources of fright in video games, including darkness and disfigured
humans. They also found that individual differences were also factors in reported enjoyment and
experienced fear. Specifically, they found that high SS gamers reported more enjoyment of
frightening video games and they experienced fright less frequently than low SS gamers,
supporting their hypotheses.
In a chapter on sensation seeking and horror entertainment, Zuckerman (1996) reviewed
several studies utilizing the concept. Perhaps the most significant study Zuckerman discussed,
and most salient to this dissertation, is a study by Litle (1986). In this study, Litle utilized
psychophysiological measures, specifically skin conductance, while participants watched a
segment of Friday the 13th (1980). Skin conductance levels and responses were recorded in both
high and low sensation seekers. Results from this study illustrated several key findings. First,
high SS individuals had lower starting skin conductance levels than lower SS individuals.
Second, both high and low SS individuals showed similar skin conductance responses to specific
events in the film segment (e.g. violent attacks, dead body discoveries), with overall levels being
lower on higher SS individuals. Third, skin conductance levels for a particularly gruesome film
event (the killer being decapitated) spiked significantly for the lower SS individuals while they
remained relatively the same for higher SS individuals. Zuckerman offers some possible
explanations for Litle’s findings. These possibilities involve the notion of optimal level of
arousal, or levels low and high sensation-seekers prefer to be at or maintain (Zuckerman, 1979).
One possible explanation is that, given the skin conductance data, high SS individuals may have
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been at their optimal arousal level through the film segment. Comparatively, the low SS
individuals were above their arousal level throughout the film segment. Another possible
explanation, Zuckerman suggests, would be that high SS individuals might enjoy spikes in
arousal, even if it is above the optimal level. Conversely, the low SS individuals may not enjoy
any arousal over the optimal level. A last point that Zuckerman touches on is the notion of
habituation, or desensitization in response (e.g. arousal) due to repeated exposure to specific
stimuli (e.g. violence). Zuckerman noted that the studies reviewed showed evidence of
habituation of arousal in high sensation-seekers and specifically mentions that the lower skin
conductance responses of high SS viewers during a violent act in Litle’s study may be due to
habituation of violence (Zuckerman, 1996).
In a study on fear elements, coping strategies, and fright responses in a virtual reality
(VR) horror video game, Lin (2017) incorporated a number of individual differences factors,
including sensation-seeking. In this study, Lin looked at fright reactions and coping strategies of
players of a VR horror video game. Furthermore, Lin explored a variety of individual differences
factors that may influence how players coped with fear. The study found that possible action
occurrences, such as approaching zombies, were reported to cause more fear than environmental
factors, such as darkness. They found that SS played a role in the experience as well, with high
SS players being more likely to employ an approach coping strategy (e.g. heading towards the
threat) than low SS players and low SS players reporting higher levels of fear.
These findings highlight components of importance to this dissertation. As previously
noted, this dissertation employed an experiment that utilized skin conductance, similarly to how
Litle used it, as well as sensation-seeking in order to understand how players reacted to specific
in-game events and how these factors may have impacted enjoyment of the game. Litle’s
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findings offer insight into the role SS may play on arousal and how high and low SS individuals
react differently to on-screen stimuli – factors this dissertation built on. Lin found that high SS
players used different coping strategies to deal with fear, which may suggest they deal with fear
better than low SS players. Furthermore, low SS players reported higher levels of fear after
playing the horror game. Findings such as these coincide with Litle’s findings, which in turn
influenced this dissertation. Also of importance is the concept of habituation to repeated
exposure to specific content, particularly as it pertains to high sensation-seekers as noted by
Zuckerman (1996). Another key factor that this dissertation built on is emotion and
subsequently, a few key aspects of emotion.
Emotion
Emotion and motivational systems. Human emotions are understandably complex. As
Nabi and Wirth (2008) note, there is no single definition for emotion. They do note, however,
that there are underlying components that comprise emotional states. These components are
affective, cognitive, conative, physiological, and motivational (Scherer, 1984; Nabi & Wirth,
2008). The affective component pertains to experiences and include arousal and dissatisfaction.
The cognitive component pertains to cognitively evaluating situations and stimuli. The conative
component is concerned with human expressions, such as face and voice. The physiological
component refers to bodily reactions that are mediated by the nervous system. The motivational
component pertains to behavior and intent (Nabi & Wirth, 2008). Lang (1995) offers important
insight into emotions as well. Lang argues that emotions are states of readiness that are fueled by
two underlying motivational systems, the appetitive and aversive systems. The appetitive system
refers to behavior that approaches positive or appealing stimuli. The aversive system then, refers
to behavior that avoids negative or unappealing stimuli. These stimuli are evaluated according to
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valence (positive or negative) and arousal (strength of the positive/negative stimuli) (Lang,
1995). This process of evaluating emotional stimuli is the primary task of the human affect
system (Cacioppo, Gardner, & Bernston, 1999).
The dimensional theory of emotion. Two theoretical models exist that build off these
components and processes and are dominant in literature on emotion (Nabi & Wirth, 2008). One
is the discrete emotional perspective (Frijda, 1986; Lazarus, 2001) which argues that emotion is
formed after cognitively appraising stimuli, with an emphasis on emotional states such as fear,
anger, joy, and sadness. This perspective, while useful in its own right, may not fully account for
the complexities of human emotion (Bolls, 2010). The second perspective is the dimensional
emotional perspective, which considers the appetitive and aversive motivational systems as the
foundation of emotion (Lang & Bradley, 2008). Lang and Bradley (2008) clarify this further,
stating that the appetitive and aversive motivational systems activate depending on the stimuli
encountered (e.g. pleasant or unpleasant). Furthermore, these systems are automatic reflexes and
have evolved over time to sustain human life (Lang & Bradley, 2008). As Nabi and Wirth (2008)
more succinctly put it, emotions are a motivational state that are distinguished by valence and
arousal. Valence, then, refers to motivational behavior (approach or avoid) and arousal refers to
intensity of approach or avoid (Cacioppo & Gardner, 1999). These motivational processes, then,
underlie emotion during any communication event, be it mediated or in person (Cacioppo, et al.,
1999). The dimensional theory of emotion approach, Bolls (2010) argues, is a promising
perspective for media processes and effects research and is a superior framework that is critical
for anyone studying emotion in communication because it offers insight into the lowest levels of
emotional processing embodied within the human affect system that ultimately underlie the
various effects of communication. In essence, the dimensional perspective considers the
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underlying motivational processes (valence and arousal) and how emotion arises depending on
which subsystem, appetitive or aversive, is activated based on the type of stimulus encountered.
Furthermore, these underlying processes can be measured physiologically as they occur across
time during a communication event. It is because of these factors that a dimensional perspective
is useful to communication scholars. It is also why a dimensional perspective is of prime
importance to this dissertation – because the experiment employed assessed how players of a
horror video game reacted to specific emotional events in-game, the role sensation-seeking
played in these responses, and how these factors may have impacted enjoyment.
Emotion at work. As noted by Bolls (2010) and Lang and Bradley (2008), human
emotion can be observed in studies in several key ways, including physiology, linguistics, and
behavior (Bolls, 2010; Lang & Bradley, 2008). In a review of emotion in video games,
Hemenover and Bowman (2018) discuss a number of studies that have looked at emotion in
video games. This review highlights how numerous studies have looked at emotion, and
specifically emotion in video games. One particularly salient study mentioned in their review
took a psychophysiology approach to emotion (Ravaja, Saari, Salminen, Laarni, & Kallinen,
2006). In this study, Ravaja et al. looked at specific in-game events and measured physiological
responses (e.g. facial EMG, skin conductance) to these events. They note the importance and
utility of utilizing psychophysiological measures in video game studies as they can be collected
continuously during gameplay without interfering with the session and are free from biases that
may impact self-report measures, such as memory.The study found that players showed positive
emotional responses to in-game events (e.g. collecting items for points), indicated through
increases in facial EMG activity. Results also found that players showed positive emotional
responses to what would be considered negative in-game events, such as falling off a platform.
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Perhaps the key takeaway of this study, then, is the illustration that specific video game events
are capable of evoking emotional valence and arousal in players and that this is measurable via
physiological indices (Ravaja et al., 2006).
Other studies listed by Hemenover and Bowman reflect a large body of literature on
video games and emotion, including nostalgia and gaming memories (Wulf, Breuer, Bowman, &
Velez, 2017), unjustified violence and guilt (Hartmann, Toz, & Brandon, 2010), and video
games and mood repair (Rieger, Frischlich, Wulf, Bente, & Kneer, 2015). In addition to
highlighting currently existing literature on video games and emotion, they also highlight, as
Hemenover and Bowman note, the deficiencies in video game and emotion research. Some of the
areas that remain largely unexplored include emotions felt during gameplay and how video
games may impact emotions (e.g. pride, disgust). The authors conclude that while numerous
studies have covered a variety of emotion-related topics in video games, new theoretical
developments on emotion have not been utilized (Hemenover & Bowman, 2018). This
dissertation, then, attempted to offer new insight into emotion in video games via a dimensional
perspective through the media psychophysiology paradigm.
Media Psychophysiology
According to this paradigm, everything we know about media consumption, from
selection to processes and effects stems from one central point: the mind. At the core of the mind
and human life in general is the brain. The brain is central to human life and is the center for all
psychological and physiological activity. This research paradigm, media psychophysiology,
studies how the mind processes and responds to media and how these processes can be measured
through nervous system and brain activity throughout the body. More specifically, this paradigm
looks at cognitive and emotional processing in the brain and the psychophysiological indicators
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that are reflective of various psychological states (Potter & Bolls, 2012). There are several key
assumptions made by the psychophysiology paradigm that are essential to understanding how
this paradigm works. Potter and Bolls (2012) outline key assumptions that “…relate specifically
to how and why the brain – as the central location of information processing – interacts with
other peripheral parts of the body in order to receive information, deliver information, function,
and survive” (Potter & Bolls, 2012, p. 23).
One key assumption is that the brain is embodied. This means that the human brain is
connected to the body via neurological, chemical, and muscular systems. More specifically and
importantly, mental processes are embodied in the brain and brain activity reaches through the
entire human nervous system. In essence, the mind processing media sends bio-electrical activity
from the brain throughout the nervous system, making it possible to measure this activity in areas
such as hands or fingers. Another key assumption is the work of the brain and the body happens
over time. It takes time for the brains and body to communicate, often in various forms of
seconds, and often on a time scale of milliseconds. Yet another key assumption is that cognitive
processes can be inferred from bodily reactions. As our brains process information (be it real
world stimuli or media), our bodies react in a variety of ways (e.g. palms sweating, frowning,
etc.) (Potter & Bolls, 2012). Media psychophysiology builds off these assumptions and utilizes
physiological measures in order to assess cognitive and emotional processing1. These
assumptions are key to this dissertation because it is through these assumptions that inferences
can be made about psychophysiological activity. Specifically, it is because the brain is embodied
that one can reliably make inferences about mental processing by measuring bio-electrical
activity throughout the body. This allows for real-time emotional processing of a horror video

1

For a more detailed discussion of these assumptions, please see Potter and Bolls (2012)
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game to be analyzed in a way that will offer insight into how players experience not only the
game itself but also specific in-game events.
While the media psychophysiology paradigm assesses cognitive and emotional
processing, it is emotion and specifically, the dimensions of emotion, that are of key importance
to this dissertation. As Potter and Bolls (2012) note, it is the dimensions of emotion that
psychophysiology measures are best able to reliably and validly index (Larsen, Bernston,
Poehlmann, Ito, & Cacioppo, 2008). Two primary psychophysiological measures are used in
studies assessing emotional processing in mediated messages, skin conductance and facial
electromyography (EMG), both of which were utilized in this dissertation.
Understanding psychophysiological measures. In order to fully understand
psychophysiological measures, several concepts must be further explained. First and foremost
are the two primary means of measuring emotional processing, skin conductance and facial
electromyography (EMG). Skin conductance refers to bio-electrical activity that occurs in the
palm of the hand. This bio-electrical activity, stemming from the brain’s reaction to stimuli, is
indicative of the degree to which the appetitive/aversive motivational systems activate. Skin
conductance can be measured via electrodes placed on the palm of the hand. The second means
of measuring emotional processing is facial EMG. Facial EMG refers to bio-electrical activity
that occurs in three distinct facial muscle groups: the corrugator supercilii (eyebrow region), the
orbicularis oculi (just below the eye), and the zygomaticus major (along the jaw). Bio-lectrical
activity in these regions are indicative of emotional valence or the positivity/negativity of the
stimuli. More specifically, bio-electrical activity in these regions can be linked to specific affect:
zygomaticus major and orbicularis oculi activity is linked to positive affect and corrugator
supercilii activity is linked to negative affect. Like skin conductance, facial EMG is also
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reflective of the appetitive/aversive motivational system. Facial EMG can be recorded via
electrodes placed on the distinctive regions of the face. In essence, skin conductance and facial
EMG work together as a means of understanding the positivity/negativity of stimuli as well as
the degree to which the stimuli is positive or negative (Potter & Bolls, 2012)2.
Second, when discussing and utilizing psychophysiological measures, it is important to
understand the role that time plays across a stimulus session. Time in psychophysiological
studies refers to two specific concepts, phasic and tonic activity. Phasic activity is a
physiological response that is relatively short and is usually evoked by a specific stimulus event.
Tonic activity, then, is physiological activity over the duration of the entire stimulus period, as
opposed to specific events within. It is through these concepts that psychophysiological measures
are understood and have meaning. Furthermore, it is through these concepts that the greatest
strength of this paradigm are clear – measuring real-time, emotional processes of people
consuming media (Bolls, Weber, Lang, & Potter, 2020).
Third are two concepts important to analyzing psychophysiology data, and key to this
dissertation, amplitude and recovery level. Amplitude refers to the increase in bio-electrical
activity in physiological measures as a result of the stimulus. This is characterized by increases
in physiology data readings (Potter & Bolls, 2012). Recovery level refers to the level of bioelectrical activity in physiological measures after peak amplitude(Edelberg, 1970). Working
together, amplitude increases in response to a mediated stimulus and recovery level is how long
it takes this increase to return a more normalized level. Amplitude and recovery level, coupled
with phasic and tonic activity, allow scholars to see real-time reactions to mediated stimuli, both

2

A more in-depth discussion of these measures can be found in Potter and Bolls (2012).
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in response to specific events and over the entire duration of the stimulus, via bio-electrical
activity measured in the body.
These concepts work in unison to give researchers an idea of how emotional processing
occurs in people as they consume media. They are useful to media scholars because they show
emotional processing in real-time. More specifically to this dissertation, they show how players
react to specific in-game events (phasic), the type of reaction (e.g. negative, or a spike in
corrugator muscle amplitude to a zombie suddenly appearing on-screen), and the degree of the
reaction (e.g. a large spike in skin conductance amplitude). The utility of this paradigm to media
scholars is clear and has been established in a variety of media studies.
The utility of media psychophysiology. Numerous studies have utilized
psychophysiology to explore and expand on media processes and effects. These studies illustrate
the applicability and utility of the media psychophysiology paradigm and how it is being used by
scholars in media processes and effects research. For instance, Sabatinelli, Bradley,
Fitzsimmons, and Lang (2005) looked at neutral and emotional imagery in high and low fear
individuals in order to determine which combination of individuals and images produced the
strongest responses. More recently, Keene and Lang (2016) utilized media psychophysiology in
their study on public service announcements and appetitive/aversive and co-activation (a
combination of the two) processes in order to determine which messages were most remembered.
Media psychophysiology is also well-established in video game studies. Given the fastpaced and split-second nature of the medium as well as player agency, media psychophysiology
offers several benefits as a methodological framework. This approach to video games has offered
new insight into cognitive and emotional processing that might have been missed otherwise. For
instance, Zvyagintsev, Klasen, Weber, Sarkheil, Esposito, Mathiak, Schwenzer, and Mathian
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(2016) offered new a new perspective into the long-debated topic of violence and video games
by looking at brain activity in players who played a violent and non-violent video game. By
utilizing functional magnetic resonance imaging (fMRI), the authors were able to see brain
activity in real-time as players interacted with either the violent or non-violent game. Krcmar,
Farrar, Jalette, and McGloin (2016) utilized the media psychophysiology approach in a study on
appetitive/aversive arousal, individual differences in attraction to violent video games, and
effects violent video games. This approach allowed them to examine whether player arousal after
playing the game was pleasant or unpleasant.
Media psychophysiology in horror video games. Although limited in number, a few
studies have specifically used psychophysiological measures in horror video game experiments.
As previously noted, Madsen (2016) utilized psychophysiological measures, such as skin
conductance, in a study on the role player agency has in the experience of horror video games.
Lin, Wu, and Tao (2018) also utilized psychophysiological measures, particularly skin
conductance, in a study on a VR horror video game and enjoyment. They looked at three specific
factors, horror self-efficacy, arousal, and fear, and the impact these may have on enjoyment of
the game. They state that Zillmann’s model of suspense and excitation transfer theory (Zillmann,
1980) have been used the most when looking at enjoyment of horror content but note that results
have been inconsistent. They argue, then, for a revised model of suspense – one that focuses on
self-efficacy rather than horror content having a satisfying resolution. This self-efficacy, they
argue, is what enables audiences to endure the content found in horror entertainment.
Successfully making it through the horror experience, then, would lead to enjoyment. They
further argue that arousal is another key factor in the enjoyment of horror. Results from their
study showed support for the revised model. Specifically, they found that self-efficacy was an
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important factor in fear and enjoyment, as was high arousal. Furthermore, they suggest that
arousal appeared to be a factor in higher fear later becoming high enjoyment. In essence, selfefficacy, fear, and arousal were key factors in the enjoyment of a VR horror video game.
The studies mentioned here are indicative of the wide array of media scholarship that
exists which incorporate media psychophysiology. They highlight the applicability of this
paradigm across media platforms. In video game studies, the utility is perhaps even clearer,
given the player agency involved as well as the fast-paced nature of gaming. This dissertation,
utilizing a media psychophysiology approach, aimed to contribute to gaming and horror
scholarship in a way that has perhaps not been explored, which in turn may further contribute to
the utility of this paradigm.
Hypotheses and Research Question
The goal of this dissertation was to examine enjoyment of horror video games from a
dimensional theory of emotion perspective via the media psychophysiology paradigm. This was
accomplished in several ways. This dissertation built off Carroll’s (1987) definition of art-horror
(just horror for this study) and utilized the notion of genre conventions, as discussed by Mikos
(2013) and Perron (2004). Specifically, this study incorporated elements of fear reported by
Lynch and Martins (2015) (e.g. darkness, disfigured humans). Jump scares were also a key
component in this study, following genre conventions discussed by van Vught and Schott (2012),
Baird (2000), and Mikos (2013), as a means of evoking emotional responses in players through
specific in-game events. This dissertation also utilized a dimensional approach to emotion in
order to assess the underlying motivational components. This was accomplished through the
media psychophysiology paradigm by collecting skin conductance and facial EMG responses
from players, the two primary means for measuring emotional processing (Potter & Bolls, 2012).
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Specifically, skin conductance and the corrugator muscle were utilized in this dissertation in
order to assess arousal and negative valence (respectively) in players as they played a horror
video game and experienced jump scares. Oliver (1993) believed directly measuring arousal is
key to understanding enjoyment of horror. Lin, Wu, and Tao (2018) found arousal to be a key
factor in enjoyment of a VR horror video game. Ravaja et al. (2006) measured skin conductance
and facial EMG in order to assess phasic player emotional responses to a video game. This
dissertation, then, directly measured arousal and valence, similar to studies by Lin, Wu, and Tao
and Ravaja et al., in order to further understand the role it plays in enjoyment of horror video
games.This dissertation also incorporated sensation seeking in players, similar to the approaches
of Lynch and Martins (2015), Lin (2017), and Litle (1986), in order to assess how this may have
impacted player responses to jump scares as well as enjoyment of the game. More specifically,
this dissertation expected SS to play similar to roles in emotional responses found in previous
scholarship, with low SS gamers experiencing higher levels of fear (Lin, 2017) and higher
amplitude response levels to specific in-game events (Litle, 1986) than high SS gamers. It is also
expected that high SS gamers will experience habituation or desensitization to repeated stimulus
exposure, similar to what Zuckerman (1996) described. Building off this foundation, several
hypotheses were derived.
H1: Gamers who rank higher on sensation seeking are going to have lower amplitude (a)
skin conductance responses and (b) corrugator muscle responses when elicited by jump scares
compared to those who rank lower on sensation seeking.
H2: Gamers who rank higher on sensation seeking are going to have less recovery level
(a) skin conductance responses and (b) corrugator muscle responses when elicited by jump
scares compared to those who rank lower on sensation seeking.
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H3: There will be a significant interaction between sensation seeking and jump scares
such that high sensation seeking individuals will show greater habituation of (a) skin
conductance response amplitude and (b) corrugator muscle response amplitude to jump scares
than low sensation seeking individuals.
Hoffner and Levine (2005) made the recommendation for future studies to explore how
specific content elements within horror media may impact enjoyment. This dissertation
attempted to do just that, specifically how the role of emotional responses to in-game events may
impact or predict enjoyment of horror video games. However, given the lack of research and data
on this subject, and on horror video games in general, hypotheses could not be adequately
formulated. Therefore, this dissertation took a more exploratory approach by asking the
following research question:
RQ1: How do emotional responses to jump scares predict actual enjoyment of playing a
horror video game?
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CHAPTER III
METHOD
An experiment was conducted in order to test the hypotheses and address the research
question. The experiment employed self-report and psychophysiological measures in order to
assess the relationship between sensation seeking levels (high/low), arousal and valence in
response to specific in-game events (jump scares), and enjoyment of the game. Specifically, this
study employed a 2 (high/low sensation-seeking) x 6 (jump scares) mixed model experiment,
incorporating both between-subjects (high/low SS) and within-subjects (jump scares) factors.
Participants
In order to determine the number of participants needed for between-subjects factors in
this dissertation, an A priori power analysis was employed. The effect size for this study was
considered small, ηp² = .05, using criteria established by Cohen (1988). With an α = .05 and
power = .80, the analysis projected a sample size of n = 110 (GPower) for this between (2 levels
– low/high SS) and within-subjects (6 levels – jump scares) repeated measures ANOVA
comparison. College students (n = 136) were recruited for this study through a university study
recruitment and compensation system, SONA, and word of mouth (.e.g. colleagues telling
friends about the study). Gamers specifically were recruited for this study to ensure participants
would be able to adequately interact with and complete a video game they had never played
before. Of those 136, 21 were eliminated in the pre-screener survey, which asked players to
indicate their level of gaming expertise. Although they failed to qualify for the full study, these
participants still received course credit through the SONA system. Of the 115 participants who
qualified for the full study, 7 asked to stop playing the game due to being unable to handle the
frightening content of the game. They received course credit for their time and participation
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through SONA and their data was destroyed3. A total of 108 (82 male, 26 female) participants
fully completed the study.
Independent Variables
Sensation-seeking. One of the independent variables for this study, sensation-seeking,
was conceptualized as a trait pertaining to seeking out certain experiences or sensations and
being willing to assume great risk for them (Zuckerman, 1994). Before beginning gameplay,
participants filled out a screener survey to determine their eligibility to play the game as well as
determine their levels of SS. SS was measured using the same eight item scale (Hoyle,
Stephenson, Palmgreen, Lorch, & Donohew, 2002) used by Lynch and Martins (2015). This
scale consists of eight questions across four categories, which include experience seeking,
susceptibility to boredom, thrill and adventure seeking, and disinhibition, across items ranging
from 1 (strongly disagree) to 5 (strongly agree). An initial reliability test (α = .694) determined
the overall reliability among the eight items comprising SS would be higher with one of the
items deleted (“I get restless when I spend too much time at home”). The subsequent test (M =
1.96, SD = .19) yielded a higher score, α = .701, which is comparable to the score Lynch and
Martins received in their analysis (α = .75). In order to determine whether participants were
ranked as low SS or high SS, the remaining 7 SS items were coded into a new total SS variable
using Z-scores. Anyone below 0 was categorized as low SS (coded as 1) and anyone above 0 was
categorized as high SS (coded as 2). It should be noted that a concern arose during data analysis
regarding the sample of low SS gamers. An initial analysis found that of the 108 participants,
only 4 could be truly categorized as low SS based on their score. Based on this finding,

3

The IRB will also be notified of these participants withdrawing from the study due to game content.
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participants were split according to Z-scores (as noted above), similar to how Lee and Shin
(2011) split their SS participants between low and high.
Jump scares. The second independent variable for this study, jump scares, was
conceptualized as an event that involves character presence, implied threat, and intrusion in
character space (Baird, 2000). In this case, the player was the character (via a first-person game
perspective), with the game design and atmosphere (e.g. music, lighting, setting) providing the
implied threat and intrusion. In this game, jump scares were 6 specific in-game events in which a
monster (e.g. zombie, ghost) suddenly filled the players screen along with an audible sound or
scream. The occurrence of these jump scares were spread throughout the game at key points to
ensure players would encounter them all4. Due to the nature of agency impacting how the player
interacts with the game, the researcher manually marked the onset of each jump scare within the
iMotions software in order to easily identify where they occurred in the physiology data.
Dependent Variables
Skin conductance. One of the two primary physiology measures used in this dissertation,
skin conductance activity was conceptualized as bio-electrical activity occurring in the palm of
the hand region with increases in level being indicative of arousal. It was operationalized through
electrodes placed on the palm region. Specifically, skin conductance (measured in microSiemens) was recorded within iMotions software via wireless Shimmer units worn on the left
arm of the participant while they played the game. Wires from this unit were connected to
participants via disposable electrodes and were connected to the participant. These two
electrodes were placed on the palm of the hand just above the wrist. Skin conductance measures

4

A gameplay issue did exist that enabled some players to accidentally skip the 5 th jump scare.
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have been shown to be a reliable indicator of arousal, or the intensity level of the stimulus, with
spikes in skin conductance levels indicating an increase in arousal (Potter & Bolls, 2012).
Corrugator. The other physiology measure, corrugator muscle activity, was
conceptualized as bio-electrical activity in the corrugator muscle region of the forehead with
increases in level being indicative of negative valence. It was operationalized through electrodes
placed near the eyebrow region. Specifically, corrugator muscle activity (measured in
microvolts), was recorded within iMotions software via wireless Shimmer units worn on the left
arm of the participant while they played the game. Wires from this unit were connected to
participants via disposable electrodes and were connected to the participant. These electrodes (2)
were placed along the left eyebrow, one near the end of the brow hairline by the nose and the
other 2 centimeters to the left of the first. A third electrode was placed on a bony part of the
forehead to act as a grounding sensor for the wireless unit. Corrugator measures have been
shown to be a reliable indicator of valence and in particular, negative valence, with spikes in
corrugator activity indicating an increase in the level of negativity of the stimulus (Potter &
Bolls, 2012).
These two measures were used together in this dissertation in order to determine the level
of negativity and the degree of that negativity of players in response to the six jump scares
encountered throughout gameplay. In order to determine how skin conductance and corrugator
muscle activity were influenced by the jump scares, two components of psychophysiology
measures, amplitude, and recovery response, were examined.
Amplitude. One of the key dependent variables, amplitude, was conceptualized as
increased bio-electrical activity in physiological measures as the result of a media stimulus
(Potter & Bolls, 2012). For this dissertation, amplitude was operationalized as the peak bio-
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electrical activity response in both skin conductance and corrugator activity right after the jump
scare event marker.
To prepare for hypotheses testing, skin conductance and corrugator variables were
recoded into new variables. Amplitude of response to the jump scare was calculated by
subtracting skin conductance level at the time of the event onset from the peak level and repeated
across all 6 jump scares.

Figure 1.1. Amplitude Levels for Skin Conductance and
Corrugator Muscle
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Recovery level. Another key dependent variable, recovery level, was conceptualized as
the level of bio-electrical activity measured a short time after the peak amplitude level (Edelberg,
1970). For this dissertation, recovery level was operationalized as the bio-electrical activity
response in both skin conductance and corrugator activity 5 seconds after the peak time. The
time frame of 5 seconds was chosen in order to avoid startle response effects to the jump scare
and in order to avoid the recovery level occurring during another jump scare.
To prepare for hypotheses testing, skin conductance and corrugator variables were
recoded into new variables. Recovery level from the jump scare was calculated by subtracting
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peak skin conductance level from the level 5 seconds after the peak and repeated across all 6
jump scares.
Figure 1.2. Recovery Levels for Skin Conductance and
Corrugator Muscle
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Enjoyment. Enjoyment was conceptualized as having an overall positive experience with
the video game. It was operationalized using a 4 question, 7-item scale (α = .904) consisting of
questions such as “I thought this video game was an enjoyable activity” and “While I was
playing this video game, I was thinking about how much I enjoyed it”. Items ranged from 1
(strongly disagree) to 7 (strongly agree). This enjoyment scale, part of the Intrinsic Motivation
Inventory (Ryan, 1982), was adapted for video games by Reinecke, Tamborini, Grizzard, Lewis,
Eden, and Bowman (2012). These 4 items were recoded into a total enjoyment variable (M =
5.34, SD = 1.27) in order to address the research question.
Additional measures. In addition to the SS screener questions and enjoyment postgameplay questions, several other questions were asked but are not of theoretical importance for
this dissertation. An additional enjoyment scale was also used in the post-gameplay survey
(Prettyman, 2015; Klimmt, Hefner, Vorder, Roth, & Blake, 2010; Skalski & Whitbred, 2010;
Wirth, Ryffel, von Pape, & Karnowski, 2013). It consisted of 5 questions, such as “I had fun
playing the game” and “I would recommend the game to others”, with items ranging from 1
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(strongly disagree) to 5 (strongly agree). A reliability analysis test yielded a good score (α =
.828) but was ultimately not used as the other scale had a larger reliability score.
Additional questions included video game skill and familiarity (Bracken & Skalski, 2005)
(“I often win when playing against the computer”, “I am familiar with different video game
systems”), and demographic questions (e.g. gender, consoles owned, favorite game genre).
Lastly, questions from the Player Experience of Need Satisfaction (PENS; Ryan, Rigby, &
Przybylski, 2006), which pertained to player competency (“I felt competent playing this game”),
autonomy (“This game provided me with interesting options”), presence (“When moving
through the game world I feel as if I am actually there”), and intuitive controls (“Learning the
game controls was easy”) were asked in the post-gameplay survey.
Data Analysis
Missing data. An initial examination of frequencies for skin conductance jump scare
levels found missing data points across all 18 variables. Several of the missing data points
resulted from a gameplay issue where a player could accidentally bypass the 5th jump scare.
Others resulted from the data session recording ending before the 5 second recovery time had
adequately passed. In order to address these missing variables, a series mean based on which SS
category the participant was ranked as was performed. Missing values of participants ranked as
low SS were replaced with a series mean for the low SS category. The same was repeated for
high SS participants.

39

Texas Tech University, Jonathan A. Villarreal, May 2020

Figure 2.1. Skin Conductance Series Mean Jump Scare
Levels
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It must be noted that unlike with skin conductance data, corrugator data was less reliable,
which resulted in a lot of negative corrugator values (e.g. normal looking levels with values
below 0) as well several unusable recordings. Of the 108 total participants, 28 had to be thrown
out due to unusable signal recordings or recordings with negative corrugator activity spikes (e.g.
corrugator activity with sharp downward spikes instead of the standard upward spikes). An initial
frequencies found missing and negative values data points across all 18 variables. Several of the
missing data points resulted from a gameplay issue where a player could accidentally bypass the
5th jump scare. Others resulted from the data session recording being ended before the five
second recovery time had adequately passed. Most resulted from signal/unit issues where
corrugator activity displayed correctly but had negative values. In the case of the negative values,
anything below a 0 was recoded as missing. To address these missing variables, a series mean
based on which SS category the participant was ranked as was performed. Missing values of
participants ranked as low SS were replaced with a series mean for the low SS category. The
same was repeated for high SS participants.
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Figure 2.2. Corrugator Muscle Series Mean Jump Scare
Levels
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Initial coding. Due to the nature of iMotions software and the version used during data
collection, data extraction proved to be difficult. While event markers for the jump scares were
recorded during data collection, they did not appear in the extracted file. Ultimately, the decision
was made to go through each participant’s physiology recordings in iMotions and manually code
and enter the following data points: skin conductance/corrugator level at time of jump scare
onset, skin conductance/corrugator peak following the jump scare, and skin
conductance/corrugator five seconds after the peak time. This was repeated across all 6 jump
scares.
Stimulus
The stimulus selected for this experiment was a custom-designed horror video game. This
game, Misguided, puts the player in a first-person perspective as they navigate through a
warehouse filled normal objects (e.g. desks, fans, ladders), horror elements (e.g. blood on walls,
radio noise, monsters) and video game elements (e.g. flashlight, door puzzles). Misguided lasts
between 15 – 20 minutes, depending on the time it takes the player to explore and solve puzzles.
It contains many elements standard to popular horror video games (e.g. Silent Hill), such as
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creepy atmosphere, ambient music, and puzzles. It contains six jump scares that are paced
throughout the game to avoid putting too many in close proximity.
It was created using Unreal Engine 4 and utilizes store-bought assets, such as zombie
character models. It contains a brief tutorial in the beginning to familiarize players with controls
and game mechanics. A custom-designed game was chosen over a commercially available game
for several reasons. One, it ensures players will not have already played the game and thus
spoiling the jump scare events. Two, it was chosen for the freedom to create specific in-game
events (jump scares) as well as pace them throughout the game. Three, it allowed for the
implementation of factors reported by Lynch and Martins (2015) as sources of fright for gamers
(e.g. darkness, disfigured humans). Four, it allowed for the control of other game elements, such
as game-breaking bugs (e.g. door control panel coming off the wall and being unusable to
advance the game).
Materials
Several items and materials were fundamental to carrying out the experiment. For
gameplay of the horror video game, an MSI Aegis 3 gaming PC5 was used. Due to the demands
of Unreal Engine 4, lesser PCs were unsuitable to running the game at acceptable performance.
For the screener survey, a regular laptop was suitable. For psychophysiology data collection,
another laptop along with iMotions software and hardware were used. iMotions software 7.2 was
used to collect data during gameplay. Shimmer wireless units were used to collect skin
conductance and corrugator measures from participants while they played the game. Several
supplies were also used during the experiment and included: distilled water, alcohol wipes,

5

Gaming PC specs: Intel i7-7700 processer, GeForce GTX 1070 graphics card, 16gb RAM.
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makeup removal wipes, paper towels, medical tape, and disposable skin conductance and facial
EMG electrodes.
Procedure
Participants arrived to the lab area at their scheduled day/time. All participants first filled
out an informed consent form. They then took a screener survey to test for gaming familiarity
and skill. The initial question asked participants to rank their gaming experience, “I consider
myself a good game player” on a Likert scale ranging from 1 (strongly disagree) to 5 (strongly
agree). Participants who did not meet the gaming familiarity threshold (the lowest two response
options) were automatically disqualified and answered no further questions in the screener.
Disqualified participants were thanked for their time and received credit for participating.
Participants who did qualify (the top three response options) proceeded to answer the remaining
questions in the screener, which included questions pertaining to SS.
Upon completing the full screener questionnaire, participants were taken to the lab space
and asked to sit down at the gaming PC. Participants were then prepared for psychophysiology
data collection. This process began with participants rubbing their hands together with distilled
water and drying them off with a paper towel to prepare for skin conductance electrodes. Next,
participants had their eyebrow and forehead regions rubbed with an alcohol wipe (and a makeup
removal wipe if they were wearing makeup) to clean the area for corrugator electrodes. After all
regions were cleaned, two disposable skin conductance electrodes were placed on the palm of the
hand just above the wrist. In some cases, medical tape was used to help hold down the
electrodes. Next, three disposable EMG electrodes were placed on the forehead, two near the
inner eyebrow region (the location of the corrugator supercilii) and one higher on the forehead as
a grounding sensor. When electrodes were in place, participants were asked to put on a headset
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in order to hear game audio. They were also reminded that if they wanted to stop playing the
game at any time to let the researcher know. Lastly, they were told the game would first take
them through a tutorial to familiarize them with gameplay. Participants then played the game
through its entirety. Gameplay ranged from 7 – 30 minutes with average completion time being
around 15 minutes.
Once gameplay had begun, the researcher pressed “record” in the iMotions program. In
iMotions, several key bindings were used to record when they started (F1), mark each jump scare
as it occurred for the player (J), and when the participant reached the end of the game (F2). After
gameplay ended, the researcher pressed “next” in iMotions, which ended the recording of the
gameplay session. The researcher then pulled up the post-gameplay survey questions on the
gaming PC. Any notes regarding the gameplay session (e.g. the participant did not pick up the
flashlight) were recorded in a logbook. When participants finished the questions, the sensors
were removed, the participant was thanked for their time, and they were reminded they would be
receiving course credit through SONA.
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CHAPTER IV
RESULTS
Hypotheses Testing
The goal of this dissertation was to test the hypotheses and address the research question
in order to gain a better understanding of emotional responses in players elicited by content in a
horror video game and how these responses might predict enjoyment.
Hypothesis 1. H1 posited that gamers who rank higher on SS would have lower
amplitude (a) skin conductance responses. In order to test this hypothesis, a 2 SS (low/high) x 6
jump scares (1-6) repeated measures analysis of variance (R-ANOVA) was conducted.
Mauchly’s test of sphericity was consulted, χ² (14) = 292.08, p = <.001, which indicated
sphericity was not assumed, thus the Huynh-Feldt corrections are reported in accordance with
guidelines established by Howell (2002) and Field (2013). According to within-subjects results,
the main effect of jump scare (MJ1 = 1.25, SEJ1 = .14, MJ2 = 1.13, SEJ2 = .12, MJ3 = 1.01, SEJ3 =
.11, MJ4 = 1.39, SEJ4 = .13, MJ5 = 1.31, SEJ5 = .14, MJ6 = 1.28, SEJ6 = .13) was significant,
F(4.15, 439.9) = 2.43, p = .045, η² = .0087. An interaction of jump scares x SS (MSSlow = 1.09,
SESSlow = .14, MSShigh = 1.36, SESShigh = .15), however, was not significant, F(4.15, 439.9) = 2.43,
p = .83, η² = .0014. Thus, H1a was not supported.
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Table 1.1. Skin Conductance Response Amplitude and Sensation-seeking Categories__________
Type III Sum
Source
of Squares
df
Mean Square F
Sig.
jumpscare
Sphericity Assumed 10.157
5
2.031
2.429
.034
Greenhouse-Geisser 10.157
3.941
2.578
2.429
.048
Huynh-Feldt
10.157
4.150
2.447
2.429
.045
Lower-bound
10.157
1.000
10.157
2.429
.122
jumpscare * SScat Sphericity Assumed 1.609
5
.322
.385
.859
Greenhouse-Geisser 1.609
3.941
.408
.385
.817
Huynh-Feldt
1.609
4.150
.388
.385
.826
Lower-bound
1.609
1.000
1.609
.385
.536
Error(jumpscare) Sphericity Assumed 443.283
530
.836
Greenhouse-Geisser 443.283
417.710 1.061
Huynh-Feldt
443.283
439.946 1.008
Lower-bound
443.283
106.000 4.182

H1 also posited that gamers who rank higher on SS would have lower amplitude (b)
corrugator muscle responses. In order to test this hypothesis, a 2 SS (low/high) x 6 jump scares
(1-6) repeated measures analysis of variance (R-ANOVA) was conducted. Mauchly’s test of
sphericity was consulted, χ² (14) = 292.76, p = <.001, which indicated sphericity was not
assumed, thus the Greenhouse-Geisser corrections are reported in accordance with guidelines
established by Howell (2002) and Field (2013). According to within-subjects results, the main
effect of jump scare (MJ1 = .03, SEJ1 = .04, MJ2 =.11, SEJ2 = .05, MJ3 = -.31, SEJ3 = .18, MJ4 = .03,
SEJ4 = .05, MJ5 = -.19, SEJ5 = .06, MJ6 = .09, SEJ6 = .03) was significant, F(1.65, 128.32) = 4.07,
p = .026, η² = .041. An interaction of jump scares x SS (MSSlow = -.003, SESSlow = .05, MSShigh = .077, SESShigh = .05), however, was not significant, F(1.65, 128.32) = .72, p = .464, η² = 007.
Thus, H1b was not supported.
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Table 1.2. Corrugator Muscle Response Amplitude and Sensation-seeking Categories_________
Type III Sum
Source
of Squares
df
Mean Square F
Sig.
Jumpscare
Sphericity Assumed 11.391
5
2.278
4.066
.001
Greenhouse-Geisser 11.391
1.645
6.924
4.066
.026
Huynh-Feldt
11.391
1.697
6.711
4.066
.025
Lower-bound
11.391
1.000
11.391
4.066
.047
Jumpscare * SScat Sphericity Assumed 2.013
5
.403
.719
.610
Greenhouse-Geisser 2.013
1.645
1.224
.719
.464
Huynh-Feldt
2.013
1.697
1.186
.719
.468
Lower-bound
2.013
1.000
2.013
.719
.399
Error(Jumpscare) Sphericity Assumed 218.500
390
.560
Greenhouse-Geisser 218.500
128.320 1.703
Huynh-Feldt
218.500
132.403 1.650
Lower-bound
218.500
78.000
2.801

Hypothesis 2. H2 posited that gamers who rank higher on SS would have lower recovery
level (a) skin conductance responses. In order to test this hypothesis, a 2 SS (low/high) x 6 jump
scares (1-6) repeated measures analysis of variance (R-ANOVA) was conducted. Mauchly’s test
of sphericity was consulted, χ² (14) = 391.78, p = <.001, which indicated sphericity was not
assumed, thus the Greenhouse-Geisser corrections are reported in accordance with guidelines
established by Howell (2002) and Field (2013). According to within-subjects results, the main
effect of jump scare (MJ1 = -.69, SEJ1 = .08, MJ2 = -.72, SEJ2 = .08, MJ3 = -.80, SEJ3 = .10, MJ4 = .87, SEJ4 = .08, MJ5 = -1.05, SEJ5 = .09, MJ6 = -1.07, SEJ6 = .19) was significant, F(1.74, 184.68)
= 4.46, p = .017, η² =.016. An interaction of jump scares x SS (MSSlow = -.77, SESSlow = .12,
MSShigh = -.97, SESShigh = .13) was also significant, F(1.74, 184.68) = 4.30, p = .019, η² = .016.
Thus, H2a was supported. It is worth noting, however, that low SS gamers had lower recovery
levels than high SS gamers only for jump scare 6.
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Table 1.3. Skin Conductance Response Recovery Level and Sensation-seeking Categories_____
Type III Sum
Source
of Squares
df
Mean Square F
Sig.
jumpscare
Sphericity Assumed 14.299
5
2.860
4.463
.001
Greenhouse-Geisser 14.299
1.742
8.207
4.463
.017
Huynh-Feldt
14.299
1.786
8.008
4.463
.016
Lower-bound
14.299
1.000
14.299
4.463
.037
jumpscare * SScat Sphericity Assumed 13.790
5
2.758
4.304
.001
Greenhouse-Geisser 13.790
1.742
7.915
4.304
.019
Huynh-Feldt
13.790
1.786
7.723
4.304
.018
Lower-bound
13.790
1.000
13.790
4.304
.040
Error(jumpscare) Sphericity Assumed 339.587
530
.641
Greenhouse-Geisser 339.587
184.675 1.839
Huynh-Feldt
339.587
189.270 1.794
Lower-bound
339.587
106.000 3.204
H2 also posited that gamers who rank higher on SS would have lower recovery level (b)
corrugator muscle responses. In order to test this hypothesis, a 2 SS (low/high) x 6 jump scares
(1-6) repeated measures analysis of variance (R-ANOVA) was conducted. Mauchly’s test of
sphericity was consulted, χ² (14) = 342.63, p = <.001, which indicated sphericity was not
assumed, thus the Greenhouse-Geisser corrections are reported in accordance with guidelines
established by Howell (2002) and Field (2013). According to within-subjects results, the main
effect of jump scare (MJ1 = -.03, SEJ1 = .04, MJ2 = -.08, SEJ2 = .04, MJ3 = -.32, SEJ3 = .18, MJ4 = .06, SEJ4 = .04, MJ5 = .117, SEJ5 = .05, MJ6 = -.125, SEJ6 = .03) was significant, F(1.52, 118.33) =
4.28, p = .025, η² = .043. An interaction of jump scares x SS (MSSlow = -.009, SESSlow = .05,
MSShigh = .05, SESShigh = .05), however, was not significant, F(1.52, 118.33) = .85, p = .403, η² =
.009. Thus, H2b was not supported.
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Table 1.4. Corrugator Muscle Response Recovery Level and Sensation-seeking Categories_____
Type III Sum
Source
of Squares
df
Mean Square F
Sig.
Jumpscare
Sphericity Assumed 11.391
5
2.278
4.066
.001
Greenhouse-Geisser 11.391
1.645
6.924
4.066
.026
Huynh-Feldt
11.391
1.697
6.711
4.066
.025
Lower-bound
11.391
1.000
11.391
4.066
.047
Jumpscare * SScat Sphericity Assumed 2.013
5
.403
.719
.610
Greenhouse-Geisser 2.013
1.645
1.224
.719
.464
Huynh-Feldt
2.013
1.697
1.186
.719
.468
Lower-bound
2.013
1.000
2.013
.719
.399
Error(Jumpscare) Sphericity Assumed 218.500
390
.560
Greenhouse-Geisser 218.500
128.320 1.703
Huynh-Feldt
218.500
132.403 1.650
Lower-bound
218.500
78.000
2.801
Hypothesis 3. H3 posited that there would be a significant interaction between SS and
jump scares such that high SS gamers would show greater habituation of (a) skin conductance
response amplitude to jump scares than low SS gamers. As previously stated, an R-ANOVA
analysis revealed that there was not a significant interaction between SS and jump scares, F(4.15,
439.9) = 2.43, p = .83, η² = .0014. Furthermore, results indicated that there were significant
differences between the jump scares, as evidenced in Table 2.1. Thus, H3a was not supported.
H3 also posited that there would be a significant interaction between SS and jump scares
such that high SS gamers would show greater habituation of (b) corrugator muscle response
amplitude to jump scares than low SS gamers. As previously stated, an R-ANOVA analysis
revealed that there was not a significant interaction between SS and jump scares, F(1.65, 128.32)
= .72, p = .464, η² = 007. Furthermore, results indicated that there were significant differences
between the jump scares, as evidenced in Table 2.2. Thus, H3b was not supported.
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Table 2.1. Jump Scares x Sensation-seeking Categories for Skin Conductance Responses
95% Confidence Interval
SScat jumpscare Mean
Std. Error Lower Bound Upper Bound
1.00
1
1.159
.193
.776
1.542
2
.999
.162
.678
1.320
3
.792
.151
.493
1.091
4
1.258
.176
.909
1.608
5
1.244
.197
.855
1.634
6
1.109
.183
.745
1.472
2.00
1
1.340
.204
.935
1.745
2
1.263
.171
.924
1.602
3
1.225
.159
.909
1.541
4
1.527
.186
1.158
1.897
5
1.372
.208
.960
1.784
6
1.451
.194
1.067
1.836

Table 2.2. Jump Scares x Sensation-seeking Categories for Corrugator Muscle Responses
95% Confidence Interval
SScat Jumpscare Mean
Std. Error Lower Bound Upper Bound
1.00
1
.074
.055
-.035
.183
2
.102
.065
-.028
.233
3
-.151
.239
-.627
.325
4
.042
.061
-.079
.164
5
-.131
.079
-.288
.027
6
.042
.040
-.038
.123
2.00
1
-.013
.062
-.136
.110
2
.114
.074
-.034
.262
3
-.469
.271
-1.008
.071
4
.010
.069
-.128
.147
5
-.250
.090
-.429
-.072
6
.146
.046
.055
.237
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Research Question Examination
SS and skin conductance. The research question sought to understand how emotional
responses to in-game events or more specifically, jump scares, might predict enjoyment of
playing a horror video game. In order to address the research question, several tests were
performed. Prior to analyses, all 6 jump scares peak amplitude skin conductance levels were
combined into an average peak amplitude variable (M = 1.22, SD = 1.05). An initial correlations
was employed in order to determine if the 6 individual jump scare skin conductance amplitude
responses and the average of all 6 had any correlation with the enjoyment. As evidenced in Table
3.1, only jump scare 6 was significant, r(106) = .19, p = .025. To test if jump scare 6 predicted
enjoyment, a regression was conducted. The analysis revealed that jump scare 6 was a significant
positive predictor of enjoyment, β = .087, p = .051.
Table 3.1. Jump Scares and Enjoyment Skin Conductance Amplitude Correlation.
Jump
Jump
Jump
Jump
Jump
Jump
Jump
scare 1 scare 2 scare 3 scare 4 scare 5 scare 6
scare
Avg.
Pearson
.000
.143
.040
.062
-.007
.188*
.088
Correlation
Sig. (1.500
.070
.342
.261
.473
.025
.183
tailed)
*. Correlation is significant at the .05 level (1-tailed).

To test further, several additional analyses were conducted. First, separate regression
analyses were performed on the other 5 jump scares in order to test them individually. None of
the other jump scares were significant.
Second, two additional correlations were employed, one looking only at low SS, jump
scares, and enjoyment, and the other looking at high SS, jump scares, and enjoyment. Not only
did neither test reveal significance of any kind, but also jump scare 6 was not significant in either
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SS category as well. Third, all skin conductance recovery levels were analyzed to see if they
were related to enjoyment. Prior to analyses, all 6 jump scares recovery level skin conductance
responses were combined into an average recovery level variable (M = .86, SD = .92). Three
correlations were conducted to determine if skin conductance and enjoyment were correlated,
one with both high and low SS, and both separately. None of the tests yielded any significance,
at the individual jump scare level or average. Thus, no further analyses were conducted on skin
conductance recovery level responses and enjoyment.
SS and corrugator muscle. In order to examine the research question further, corrugator
muscle response amplitude and recovery level were also analyzed. Prior to analyses, all 6 jump
scares peak amplitude corrugator response levels were combined into an average peak amplitude
variable (M = .04, SD = .32) and an average recovery level variable (M = .02, SD = .30). An
initial correlation was employed in order to determine if the 6 individual jump scare corrugator
amplitude responses and the average of all 6 across both SS levels had any correlation with the
enjoyment. The analysis found no significant correlations.
Additional correlations were conducted to look at both SS levels individually. A
correlation on low SS gamers found J3 to be significant, r(43) = .25, p = .046. To test if jump
scare 3 predicted enjoyment, a regression was conducted. The analysis revealed that jump scare 3
was not a significant predictor of enjoyment, β = .54, p = .092. A second correlation was
conducted to examine high SS gamers. The analysis found J1 to be significant, r(33) = -.33, p =
.026. To test if jump scare 1 predicted enjoyment, a regression was conducted. The analysis
revealed that jump scare 1 was a significant negative predictor of enjoyment, β = -1.1, p = .053.
To test corrugator muscle response recovery level, an initial correlation was conducted.
The analysis found jump scare 1 r(78) = .22, p = .026, jump scare 5 r(78) = .34, p = .001, and the
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average of all 6 jump scares r(78) = .20, p = .035 to be significant. To test if jump scares 1, 5,
and the average of all 5 predicted enjoyment, several regressions were conducted. The analyses
revealed that jump scares 1 β = 1.34, p = .03 and 5 β = 1.49, p = .021 were significant positive
predictors of enjoyment. The analysis, however, found that the average of all jump scares β =
.89, p = .07 was not a significant predictor of enjoyment.
Next, a correlation was conducted on low SS gamers. The analysis found jump scare 3
r(43) = -.28, p = .031 and jump scare 5 r(43) = .37, p = .006 to be significant. Subsequently, a
regression was performed to determine if jump scares 3 and 5 were predictors of enjoyment. The
analyses revealed that jump scare 3 was a significant negative predictor of enjoyment β = -.86, p
= .027 and that jump scare 5 was a significant positive predictor of enjoyment β = .94, p = .005.
Lastly, a correlation was conducted on high SS gamers. The analysis found jump scare 1
r(33) = .32, p = .029 and jump scare 5 r(33) = .35, p = .02 to be significant. To determine if jump
scares 1 and 5 were predictors of enjoyment, a regression was performed. The analysis found
jump scares 1 β = .1.34, p = .03 and 5 β = 1.49, p = .021 to be significant positive predictors of
enjoyment.
Results Summary
Results indicated that the jump scares elicited emotional responses in players. While the
jump scares themselves elicited significant responses, the interaction effect of jump scares and
SS was not significant for hypotheses 1a and b and 2b. For hypothesis 2a, high SS gamers
showed lower recovery levels five seconds after the peak level than low SS gamers showed. Due
to non-significant interaction effects between SS and jump scares for hypotheses 1a and b, there
were no habituation effects found. Sensation-seeking, emotional responses, and jump scares were
found to be predictors of enjoyment but only in certain combinations. Skin conductance
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amplitude and jump scare 6 were significant predictors of enjoyment but only when looking at
both SS levels together. Corrugator muscle amplitude, high SS, and jump scare 1 were
significant negative predictors of enjoyment. Corrugator muscle recovery level, both SS levels
together, and jump scares 1 and 5 were significant positive predictors of enjoyment. Corrugator
muscle recovery level, low SS, and jump scare 3 were significant negative predictors of
enjoyment. This same combination and jump scare 5 was found to be a significant positive
predictor of enjoyment. Lastly, corrugator muscle recovery level, high SS, and jump scares 1 and
5 were found to be significant positive predictors of enjoyment. Table 4.1 summarizes the results
of the hypotheses findings.
Table 4.1. Summary of Hypotheses
Hypotheses/Research Question

Support

H1a: Gamers who rank higher on sensation seeking are going to have lower amplitude skin
conductance responses when elicited by jump scares compared to those who rank lower on
sensation seeking.

Not
Supported

H1b: Gamers who rank higher on sensation seeking are going to have lower amplitude
corrugator muscle responses when elicited by jump scares compared to those who rank lower on
sensation seeking.

Not
Supported

H2a: Gamers who rank higher on sensation seeking are going to have lower recovery level skin
conductance responses when elicited by jump scares compared to those who rank lower on
sensation seeking.

Supported

H2b: Gamers who rank higher on sensation seeking are going to have lower recovery level
corrugator muscle responses when elicited by jump scares compared to those who rank lower on
sensation seeking.

Not
Supported

H3a: There will be a significant interaction between sensation seeking and jump scares such that
high sensation seeking individuals will show greater habituation of skin conductance response
amplitude to jump scares than low sensation seeking individuals.

Not
Supported

H3b: There will be a significant interaction between sensation seeking and jump scares such that
high sensation seeking individuals will show greater habituation of corrugator muscle response
amplitude to jump scares than low sensation seeking individuals.

Not
Supported

RQ1: How do emotional responses to in-game events predict actual enjoyment of playing a
horror video game?
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CHAPTER V
DISCUSSION
Horror video games have been offering frights to gamers for decades. There are a number
of ways these frights have been achieved, thanks to the affordances video games offer. While
some of these offerings have been looked at by scholars, such as player agency, there remains a
large body of underexplored/unexplored research. One area this dissertation looked at is jump
scares. Jump scares are a well-known and core component of horror entertainment (Mikos, 2013;
Perron, 2004; Baird, 2000; van Vught & Schott, 2012). Despite this, few studies, if any, have
looked at jumped scares and more specifically, the emotional responses elicited by jump scares
in a horror video game. Furthermore, few studies have implemented a video game custom-made
for that specific study, much less a custom horror video game. This dissertation explored these
exact factors and addressed future research recommendations made by Hoffner and Levine
(2005). Using the dimensional theory of emotion as a framework and the media
psychophysiology paradigm, this dissertation showed that jump scares elicit different emotional
responses and that these responses differ based on sensation-seeking level and in how they
impact enjoyment.
The objectives of this dissertation were: (1) build on established literature on horror
entertainment and specifically, video games, by looking at the underlying motivational
subsystems of emotion; (2) consider the degree to which these subsystems activate in response to
in-game stimuli via psychophysiological measures; (3) assess how these activations impact
enjoyment of a horror video game; and (4) understand the role sensation-seeking plays in player
emotional responses and overall enjoyment of the game.
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To accomplish these objectives, this dissertation utilized concepts from psychology,
physiology, horror genre conventions, video game design, and media studies. Furthermore, this
dissertation aimed to address concerns and recommendations from previous scholarship, such as
lack of empirical evidence in horror video game studies (Lin, 2017), the need for experimental
research into how elements of fright may impact enjoyment (Hoffner & Levine, 2005), directly
measuring arousal (Oliver, 1993), and integrate elements of fright discussed by Lynch and
Martins (2015) into an experiment, as they suggested. In essence, this dissertation embodied the
findings and recommendations from a large body of literature in order to contribute to discussion
on emotion, video game design, horror conventions, and media psychophysiology. The key
findings and implications of this dissertation will be discussed in the sections that follow.
Theoretical Implications
Sensation-seeking. Sensation-seeking has been used in a variety of studies in horror
entertainment (Litle, 1986; Hoffner & Levine, 2005) and in horror video games (Lynch &
Martins, 2015). Findings from these studies indicated that low SS individuals would be more
frightened by horror content and would enjoy it less than high SS individuals. Based on these
claims, this dissertation hypothesized that SS would play a large role in how gamers experienced
jump scares and on enjoyment of the game. Findings, however, did not support what was found
in previous studies. For instance, H1a and b posited that high SS gamers would have lower skin
conductance/corrugator amplitude responses to jump scares than low SS gamers. However,
analyses found no significance in either case. Findings did support hypothesis 2a, however,
suggesting that high SS gamers recovered to a lower level in 5 seconds than low SS gamers did.
Although this dissertation did not consider coping strategies as a factor, findings here could be
similar to what Lin (2017) found, with high SS gamers employing different coping strategies (or
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perhaps being better able to employ them) than low SS gamers. Future studies may consider
addressing this by looking at SS, coping strategies, jump scares, and recovery level together in
order to get a more complete picture on this phenomenon. While sensation-seeking was not
specifically addressed in the research question, it was examined nonetheless in order to
determine if it played a role at all in player enjoyment. While SS levels played no role in skin
conductance responses and enjoyment, it was a factor in corrugator responses and enjoyment.
For instance, high SS gamer corrugator muscle amplitude for jump scare 1 was found to be a
significant negative predictor of enjoyment, meaning that higher amplitude levels for this scare
led to more enjoyment of the game. SS level was also a factor in corrugator muscle recovery
response and enjoyment. For low SS gamers, corrugator muscle recovery time for jump scare 3
was a significant negative predictor of enjoyment, meaning that higher recovery levels for this
scare led to more enjoyment of the game. Jump scare 5, however, was a positive predictor of
enjoyment, meaning that lower recovery levels led to less enjoyment of the game. For high SS
gamers, jump corrugator muscle recovery level for jump scares 1 and 5 were positive predictors
of enjoyment, meaning that lower recovery levels led to less enjoyment of the game. These
findings are complicated, with no clear pattern of SS and response type producing significance.
What does seem clear, however, are certain jump scares being significant in one way or another,
particularly jump scares 1 and 5. The context of these jump scares, then, warrant further
discussion.
Jump scares. While there has been considerable discussion on the jump scare (Baird,
2000; van Vught & Schott, 2012), few, if any studies have looked at emotional responses to
jump scares and how content of this nature may impact enjoyment. A series of correlations
revealed that the jump scares elicited different responses in gamers, be it one SS level or both
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together. Regression analyses further indicated that that some of these jump scares predicted
enjoyment, in both positive and negative directions. While hypotheses 3a and b were not
significant, the finding itself may be, suggesting that even high SS gamers did not experience
habituation, or desensitization, to repeated jump scares. Lynch and Martins (2015) discussed the
possibility of high SS individuals becoming desensitized to horror entertainment after repeated
exposure, and while this still may be a possibility, it was not evident in this study, and certainly
not after repeated jump scare exposure.
The context of each jump scare should also be noted, as they may be factors in why they
were different from each other in responses elicited and enjoyment predicted. The first jump
scare occurs as a player is proceeding down a dark hallway. The player encounters a female
zombie standing in their path. The player cannot go around the zombie as it is designed to initiate
the jump scare as soon as they get within her space. The second jump scare occurs as the player
leaves (technically enters) a room. The hallway is suddenly covered in blood and a blood
covered male zombie stands in the wall, writhing in agony. Again, the player automatically
triggers this jump scare just be being within close proximity. The third jump scare occurs
suddenly after the player opens a door in an office room and proceeds down the hall. A ghost
clown flies at the player and triggers the jump scare. The fourth jump scare begins with a teaser.
As the player investigates a security monitor, a zombie walks by the doorway (there is no door).
Exiting the room triggers the jump scare, with the female zombie appearing suddenly. The fifth
jump scare also begins with a teaser. As the player navigates a wooden crate filled maze, they
reach a dead end. Upon reaching this space, the maze opens a new pathway. When the player
turns around, the zombie peeks out at the player and quickly vanishes. Walking down the newly
opened pathway triggers the jump scare and the female zombie appears suddenly. It should be
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noted that the zombie peeks at the player only if they are looking her direction. If by some reason
they player is not looking down that hallway (e.g. walking sideways), the zombie does not
appear and the jump scare is bypassed. The sixth and final jump scare occurs after the player
reaches the end of the level and presses the elevator button. The player’s movement is locked
and they can only turn around. Upon turning around, a male zombie (who is seen throughout the
game but not in any of the other jump scares) is standing behind the player. The screen goes
black briefly followed by the final jump scare. The game ends after this jump scare finishes.
Given the results, it is possible that other factors might be at play than just emotional
responses to the given jump scare. Indeed, there are a variety of gameplay factors featured
throughout the game. These include two puzzles, which require numbers to be entered into a
keypad to proceed through the door. Various objects can be examined, such as desk items (e.g.
coffee mug) and memos containing elements of the game’s story. Gore is found throughout
game, including bloody walls, bloody corpses, and a sink filled with blood and a head. Audio is
also a factor, with radios playing static or creepy music. A few of the jump scares force players
to walk towards a zombie, which touches on what Lin (2017) found with approach coping
strategies, albeit forced for both SS players. With video games being such complex media, it is
likely a variety of factors can influence any particular given event. Future studies should
consider these possibilities and control for them, such as a condition without audio.
Enjoyment. This dissertation came to be out of pondering the paradox of horror
entertainment and sought to understand it better through emotional processing. Oliver (1993)
thought directly assessing arousal would be theoretically important to understanding enjoyment
of horror (Sparks, 1991; Zillmann, 1980). This dissertation did directly assess arousal through
skin conductance responses. It also looked at valence through corrugator muscle activity. This
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dimensional emotional perspective did offer significant findings, many of which pertained
directly to enjoyment. The most significant of these findings suggests that valence, not arousal,
was the key emotional response for predicting enjoyment, at least for this study. While these
findings are not consistent with what Lin, Wu, and Tao (2018) found regarding arousal, they do
suggest that more research is needed that incorporates valence. Future studies should consider
incorporating arousal and valence along with the variables discussed by Lin et al..
Industry Implications
This dissertation utilized a custom-made video game for this study. It is, to the
knowledge of the author, one of the only studies to implement a custom-made made video game
that implemented findings from a previous study into the design. Lynch and Martins (2015)
listed sources of fright reported in their survey on horror video games in the hopes of future
studies implementing them as stimuli. This horror game implemented many of those, such as
disfigured humans (e.g. the zombies encountered in-game and in the jump scares) and darkness
(e.g. a pitch-black maze that you need a flashlight to navigate). This concept of applying research
findings into game design may be worth exploring more, both for research and for the gaming
industry.
The concepts of valence and arousal have potentially large implications for game design.
These two concepts, which are in essence the strength of a positive or negative response to a
stimulus, are said to be the foundation of emotion (Lang & Bradley, 2008). Ravaja et al. (2006)
argue that it is an important goal for game designers to create content that elicits the emotional
responses in players that they want. They further argue that media psychophysiology allows for
these emotional responses to be measured in a way that does not interfere with gameplay. This
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dissertation further illustrated the utility of media psychophysiology as a way to measure
emotional responses to specific, in-game events.
Results indicated that each of the jump scares elicited different responses in different
types of people (e.g. SS). The possibilities that influenced these differences may have
implications that are worth considering for game designers. First is that there were no significant
habituation or desensitization findings. This suggests that either the jump scares were varied
enough that they did not diminish in responses elicited or that other occurrences in the game
varied enough that they made certain jump scares more impactful than others. If game designers
are looking to elicit specific responses, care should be taken when considering other game
content that may influence the emotional responses they want to elicit. For instance, this horror
video game featured some puzzles that are typical for the horror genre. Some participants had
trouble figuring out these puzzles. It is possible, then, that some of these participants experienced
some level of frustration with the puzzles and that it may have had some impact on their
emotional responses to jump scares and possibly even enjoyment. Second, is that it is possible,
through media psychophysiology, to measure valence and arousal during gameplay in order to
see real-time emotional responses to specific in-game content, as Ravaja et al. (2006) argue. This
is useful for game designers as it enables them to test their content to ensure they are eliciting the
types of responses they want in players. Third is that it allows for game designers to test for
unintentional emotional responses, such as those found by Ravaja et al., where players fell off a
ledge (a largely negative event) but showed positively valenced responses. Lastly, this
dissertation showed that different types of people (e.g. low/high SS) react differently to the same
content. This is useful for game designers to understand, as it highlights how traits such as
sensation-seeking can impact how players experience a video game. This, in turn, might lead
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game designers to implement different kinds of game content or ways to interact with the game
in order to appeal to different types of people.
Limitations
Despite the rigor when designing this dissertation, there remain limitations that must be
discussed when considering the implications of the findings. First is the lack of truly low SS
gamers. The most likely explanation for such a low turnout of low SS gamers is that they simply
chose not to sign-up to participate in the study. Due to ethical concerns and IRB guidelines, the
nature of the game was made clear when participants signed up for the study and again when
participants were given the informed consent form. Despite this, there were still 7 participants
who asked to stop playing the game due to discomfort and/or being unable to handle the game’s
scary content. This is a challenging aspect to consider but future studies may be able to
overcome it by offering a large enough incentive to entice the low SS gamers to participate even
though they do not like the content. Furthermore, this dissertation dichotomized sensationseeking levels in accordance with previous scholarship. Given the lack of truly low SS gamers in
this study and the results, it is possible a middle-tier of S exists. If so, future studies may
consider exploring this possibility. Another option, multilevel modeling, is also a possibility that
may provide a more nuanced look into SS beyond the typical dichotomy. Second, is the author
manually marked the jump scares as they occurred while the participant played the game. As
previously reported, the author also manually coded each physiology data point by reading the
graph created in iMotions. Despite best efforts to be as consistent and thorough as possible,
human judgment will always be flawed, and there may have been some minor issues marking the
event at the exact time of onset and/or coding the responses. Future research should consider
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other ways to mark in-game events, preferably ones that do not involve human timing. Manually
coding physiology data was done as a last resort and should be avoided if possible.
Third, is how the amplitude and recovery levels were calculated. Media
psychophysiology allows for continuous measurement of physiological indicators. This
dissertation, however, looked at specific points in time as opposed to looking at the data over
time. Future studies should consider looking at these temporal dynamics as they may tell a more
nuanced story than simply looking at points in time.
Fourth, is corrugator data. Potter and Bolls (2012) note the variety of challenges
researchers face when attempting to collect facial EMG signals. This was evident in the
corrugator data in this dissertation. Numerous participant data showed what appeared to be
proper corrugator activity, including responses to jump scares, but the signal was negative in
value (e.g. -.574 amplitude response). Anything with a negative value was recoded as missing
and then as a series means. This would suggest that some of the original values may have been
overwritten. The cause of these recording issues could be a variety of factors, from movement
artifacts (e.g. the participant moving) to signal noise (e.g. other wireless devices in the area).
Other studies were being conducted in the same area during data collection of this dissertation,
one of which was also using wireless physiology collecting devices, which may have caused
some signal issues.
Fifth, is how this dissertation measured valence and arousal. As noted by Bolls et al.
(2020), psychophysiological measures alone do not capture the entire process of media
consumption. Other means to measure concepts such as valence and arousal exist, such as selfreport measures and behavioral observation. Furthermore, these types of measurement do not
necessarily capture the same process (e.g. self-report and skin conductance measuring arousal).
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Bolls et al. (2020) suggest, then, that the ideal way to measure concepts such as valence and
arousal, is to triangulate data by utilizing multiple measurements. Lastly is jump scare timing.
All 6 jump scares were set to occur at specific points in the game. However, given the nature of
gaming, participants did not encounter them at ideal pacing levels. Indeed, some participants
would go 10 minutes without encountering a single jump scare due to exploration or taking their
time moving through the game, possibly due to fear. Future studies that may utilize custom
games should consider how different types of players and play styles may impact how
participants experience the game.
Suggestions for Future Research
Throughout the course of this dissertation, it became evident that there were a variety of
ways to expand on this study. For instance, several participants expressed interest in a virtual
reality (VR) version of the horror video game used in this dissertation. Given the nature of VR
and possibilities for greater immersion (Madsen, 2016), horror content would likely create
greater responses in players. Even the act of the player controlling the flashlight with their hand6
may profoundly impact the experience. Lin, Wu, and Tao (2018) noted significant findings in
their VR horror video game study but admitted it the study was exploratory given the lack of
existing VR horror video game studies. VR, then, seems to be an avenue worth exploring further.
Bolls (2010) argued that emotion scholars should consider applying both the discrete and
dimensional theories of emotion. A future study should consider doing just this, with a particular
emphasis on horror video games. For instance, a future study may consider utilizing
psychophysiology measures to assess the dimensional components of emotion and incorporate
survey questions to assess the discrete aspect of emotion.

6

VR headsets come with handheld controllers that track hand and finger movement in-game.
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As previously noted, this dissertation only employed direct measures of valence and
arousal. Future studies should consider using other means, such as self-report measures and
behavioral observation, to triangulate data as Bolls et al. (2020) suggest. This could be
implemented in a future study by adding a camera to record participant behavior while they play
the game and by adding self-report measures that assess valence and arousal. This would
provide, then, a more complete look at valence and arousal of participants playing a horror video
game.
The horror video game made for this dissertation incorporated numerous elements of
fright reported in previous works along with some genre conventions. Future studies should
consider expanding on this by incorporating different elements of fright (e.g. a monster always
chasing you). Countless other horror genre conventions and sub-genres remain that can also be
incorporated into custom-made games, such as settings (e.g. rural, alien ship), monsters, and
elements of fright (e.g. limited visibility, sound effects). Furthermore, other aspects of game
design should be considered as well. In this horror video game, the player could not be killed in
order to allow the participant to finish the game and encounter all of the jump scares. Future
studies could implement player health and death and enemies that can be fought/defeated in
order to determine if these aspects of gaming would impact emotional responses and/or
enjoyment of the game.
Lastly, future studies should consider looking at player interactions in a horror video
game. This could be done in three ways. One, would be to have two random participants team up
together in a horror scenario. This might give insight into whether experiencing the game with
someone else would lessen or heighten emotional responses/enjoyment. Two, would be to have a
confederate play the teammate. This would allow for intentionally bad teammates, intentionally
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getting killed, perhaps in front of the player. This would allow for some popular horror genre
conventions, such as characters getting killed, to be implemented. Third, a confederate (or
random player) could control a monster and hunt down the main player. This would also allow
for other popular horror genre conventions (e.g. a main monster hunting the protagonist) to be
implemented as well.
Conclusion
Video games are a complex and dynamic experience. People play them differently, are
affected by them differently, and get something different out of them. This dissertation used a
custom-made horror video game in order to understand how specific game experiences can
impact players. While everyone played the same game, not everyone experienced it the same
way. Indeed, the different jump scares elicited different responses, sensation-seeking levels
impacted these responses, and enjoyment was different depending on the type of person and
jump scare. In essence, the emotional experience of playing a horror video game was about as
dynamic as gaming itself. Within this dynamism, however, are findings that give some insight
into how people experienced emotional responses in a horror video game and how these
responses influenced enjoyment. This dissertation sought to lay a foundation for future studies to
build on and at the very least, spark discussion into the topics presented here. The findings
presented here offer insight but more work remains to be done. For now, at least, another step
has been taken toward understanding enjoyment of horror.
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APPENDIX A
SONA STUDY PAGE
Study Information
Study
Name

Horror Video Game Study

Study Type

Standard (lab) study
This is a standard lab study. To participate, sign up, and go to
the specified location at the chosen time.

Study
Status

Not visible to participants : Not Approved
Active study : Does not appear on list of available studies -must also be approved

Duration

60 minutes

Credits

1.5 Credits

Abstract

GAMERS ONLY This is a LAB study worth 1.5 study
credits, it will take one hour to complete.

Description

Young adults aged 18-35 are needed for a study on horror
video games being conducted in the Center for
Communication Research at Texas Tech University.
Participants will play a video game while physiological
responses are being recorded and answer some questions about
their responses to the game. This will involve placing sensors
on the forearms, palm, and face. The game will include scenes
that are designed to evoke startle responses. The study will
take approximately one hour to complete. Individuals who are
interested in participating must complete a screening
questionnaire about experience playing video games to
determine eligibility for the study. If you decide to participate,
you’ll receive 1.5 hours worth of research credit. If you’d
rather not participate in the study, you can still obtain the
credit by completing the alternate research credit assignment.
Please email Jonathan Villarreal, jonathan.villarreal@ttu.edu if
you are interested in participating.
If you would like to participate but object to the study
procedures or cannot participate at the available times, you
may earn alternate study credit while the study is active.
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Please contact Dr. Glenn Cummins, associate dean for
research, at glenn.cummins@ttu.edu.
Restrictions
Prescreen Restrictions

No Restrictions
View/Modify Restrictions

Additional Study Information
Participant Sign-Up
Deadline

4 hours before the study is to occur

Participant
Cancellation
Deadline

1 hours before the study is to occur

TTU HRPP
Approval Code

IRB2017-746

Direct Study Link

Date Created

https://ttucom

This is a direct URL for participants to
access the study. You may use this in an email or
study advertisement.
April 24, 2019

Researcher Information
Researchers

Jonathan Villarreal
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APPENDIX B
INFORMED CONSENT FORM
Informed Consent Form
What is this project studying?
The study is called “Understanding Entertainment from Horror Video Games” This study is
designed to test how video gamers respond to and evaluate horror video games that are designed
to entertain gamers through fear responses.
What would I do if I participate?
In this study, you will be asked to play a video game that will last about 15-20 minutes. The
game has been custom designed for this specific study and is not commercially available. There
is content in this game that is specifically designed to startle you while you are playing the game.
While playing, we will measure your physiological reactions toward the game by placing some
electrode sensors on your left palm and forearm area and left side of your face. You will also be
asked questions about the game, as well as some questions about yourself after you are finished
playing. This entire session should last no more than about 60 minutes.
How will I benefit from participating?
Besides providing the project with valuable information, you will be given credit through SONA.
Can I quit if I become uncomfortable?
Yes, absolutely. The game does contain scary content and if you wish to quit playing the game
you may do so. The equipment used to measure your response to the game should not cause any
discomfort, and we follow established safety guidelines published by the Society for
Psychophysiological Research. However, you can stop participating at any time if you feel
uncomfortable. You can leave any time you wish during the study. You will keep all the benefits
of participating even if you stop and we will destroy any data collected from you if you want to
withdraw from this study. Just let the researcher running this session know at any time if you
want to stop your participation in this study. Participating is your choice. However, we do
appreciate any help you are able to provide.
How long will participation take?
We are asking for about one hour of your time.
How are you protecting privacy?
Your name will not be linked to any data we collect. Your data will only be identified with a
participant number and will be stored on password protected computers. All results from this
study will only be reported as an aggregate of all participants in this study. No analysis will be
performed on individual data files. No one other than the researchers associated with this project
will have access to the raw data. This consent form will be stored separately from all data in a
locked file cabinet.
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I have some questions about this study. Who can I ask?
The study is being run by Dr. Paul Bolls from the College of Media and Communication at
Texas Tech University. If you have questions, you can contact Dr. Bolls. His e-mail address
is paul.bolls@ttu.edu.

TTU also has a Board that protects the rights of people who participate in research. You can ask
them questions at 806-742-2064. You can also mail your questions to the Human Research
Protection Program, Office of the Vice President for Research, Texas Tech University, Lubbock,
Texas 79409 or email them to hrpp@ttu.edu.

______________________________________ ___________________
Signature

Date

_____________________________________
Printed Name
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APPENDIX C
SCREENER QUESTIONNAIRE
Video Game Screener

Start of Block: Video Game Skills
Q16
Thanks for participating in our survey. This survey is a screener for a study on horror video
games.

If you qualify for the horror video game study, you can continue with this study.

If you do not qualify for the full study, you will still receive credit for participating in this
survey.

The following questions will ask you about your experience with video games. Please answer to
the best of your ability.

Page Break
Q1 I am a good video game player.

o a.
o b.
o c.
o d.
o e.

Strongly disagree (1)
Somewhat disagree (2)
Neither agree or disagree (3)
Somewhat agree (4)
Strongly agree (5)

Skip To: End of Survey If I am a good video game player. = a. Strongly disagree
Skip To: End of Survey If I am a good video game player. = b. Somewhat disagree
Q2 I often win when playing video games against other people.

o a.
o b.

Strongly disagree (1)
Somewhat disagree (2)

78

Texas Tech University, Jonathan A. Villarreal, May 2020

o c.
o d.
o e.

Neither agree or disagree (3)
Somewhat agree (4)
Strongly agree (5)

Q3 I often win when playing video games against the computer.

o a.
o b.
o c.
o d.
o e.

Strongly disagree (1)
Somewhat disagree (2)
Neither agree or disagree (3)
Somewhat agree (4)
Strongly agree (5)

Q4 I know a lot about video games.

o a.
o b.
o c.
o d.
o e.

Strongly disagree (1)
Somewhat disagree (2)
Neither agree or disagree (3)
Somewhat agree (4)
Strongly agree (5)

Q5 A lot of my free time is spent playing video games.

o a.
o b.
o c.
o d.
o e.

Strongly disagree (1)
Somewhat disagree (2)
Neither agree or disagree (3)
Somewhat agree (4)
Strongly agree (5)

Q12
I enjoy playing horror video games.

o Strongly disagree (1)
o Somewhat disagree (2)
o Neither agree nor disagree (3)
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o Somewhat agree (4)
o Strongly agree (5)
Q6 I think about video game strategies.

o a.
o b.
o c.
o d.
o e.

Strongly disagree (1)
Somewhat disagree (2)
Neither agree or disagree (3)
Somewhat agree (4)
Strongly agree (5)

Q7 I am familiar with different video game systems.

o a.
o b.
o c.
o d.
o e.

Strongly disagree (1)
Somewhat disagree (2)
Neither agree or disagree (3)
Somewhat agree (4)
Strongly agree (5)

Q8 I read video game-related magazines.

o a.
o b.
o c.
o d.
o e.

Strongly disagree (1)
Somewhat disagree (2)
Neither agree or disagree (3)
Somewhat agree (4)
Strongly agree (5)

Q9 I visit websites and forums online to talk about video games.

o a.
o b.
o c.
o d.
o e.

Strongly disagree (1)
Somewhat disagree (2)
Neither agree or disagree (3)
Somewhat agree (4)
Strongly agree (5)
80

Texas Tech University, Jonathan A. Villarreal, May 2020
Q10 How many hours do you spend playing video games per week?

o a.
o b.
o c.
o d.
o e.

0-2 hours (1)
3-4 hours (2)
5-6 hours (3)
7-8 hours (4)
9 or more hours (5)

Q11 How often do you play games on:
Never (1)
Somewhat
infrequently
(2)

Xbox 360/One
(1)
PlayStation 3/4
(2)
Nintendo
Wii/WiiU/Switch
(3)
PC (4)
Mobile/Handheld
(5)

o
o
o

o
o
o

o
o

o
o

Neither
frequently
nor
infrequently
(3)

Somewhat
frequently
(4)

Frequently
(5)

o
o
o

o
o
o

o
o
o

o
o

o
o

o
o

Q19 The following questions pertain to experiences. Please answer to the best of your ability.
Q20 I would like to explore strange places.

o Strongly disagree (8)
o Disagree (9)
o Neither agree nor disagree (10)
o Agree (11)
o Strongly agree (12)

Q21 I would like to take off on a trip with no pre-planned routes or timetables.

o Strongly disagree (57)
o Disagree (58)
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o Neither agree nor disagree (59)
o Agree (60)
o Strongly agree (61)
Q22 I get restless when I spend too much time at home.

o Strongly disagree (16)
o Disagree (17)
o Neither agree nor disagree (18)
o Agree (19)
o Strongly agree (20)

Q23 I prefer friends who are excitingly unpredictable.

o Strongly disagree (16)
o Disagree (17)
o Neither agree nor disagree (18)
o Agree (19)
o Strongly agree (20)

Q24 I like to do frightening things.

o Strongly disagree (16)
o Disagree (17)
o Neither agree nor disagree (18)
o Agree (19)
o Strongly agree (20)

Q25 I would like to try bungee jumping.

o Strongly disagree (30)
o Disagree (31)
o Neither agree nor disagree (32)
o Agree (33)
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o Strongly agree (34)
Q26 I like wild parties.

o Strongly disagree (16)
o Disagree (17)
o Neither agree nor disagree (18)
o Agree (19)
o Strongly agree (20)

Q27 I would love to have new and exciting experiences, even if they are illegal.

o Strongly disagree (16)
o Disagree (17)
o Neither agree nor disagree (18)
o Agree (19)
o Strongly agree (20)

End of Block: Video Game Skills

83

Texas Tech University, Jonathan A. Villarreal, May 2020
APPENDIX D
POST-GAMEPLAY QUESTIONNAIRE

Understanding Entertainment from Horror Video Games

Start of Block: Enjoyment
Q45
Thanks for participating in our survey. We appreciate your feedback.

Please think about the game you just played when answering the following questions and answer
to the best of your ability.

Page Break
Q1 I had fun playing the game.

o Strongly Disagree (1)
o Disagree (2)
o Neither Agree nor Disagree (3)
o Agree (4)
o Strongly Agree (5)

Q2 I would play the game again.

o Strongly Disagree (1)
o Disagree (2)
o Neither Agree nor Disagree (3)
o Agree (4)
o Strongly Agree (5)

Q3 Playing the game made me feel good.

o Strongly Disagree (1)
o Disagree (2)
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o Neither Agree nor Disagree (3)
o Agree (4)
o Strongly Agree (5)
Q4 I would recommend the game to others.

o Strongly Disagree (1)
o Disagree (2)
o Neither Agree nor Disagree (3)
o Agree (4)
o Strongly Agree (5)

Q5 I did NOT find the game entertaining.

o Strongly Disagree (1)
o Disagree (2)
o Neither Agree nor Disagree (3)
o Agree (4)
o Strongly Agree (5)

End of Block: Enjoyment
Start of Block: IMI
Q38 I enjoyed playing this video game.

o Strongly disagree (1)
o Disagree (2)
o Somewhat disagree (3)
o Neither agree nor disagree (4)
o Somewhat agree (5)
o Agree (6)
o Strongly agree (7)
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Q39 This video game was fun to play.

o Strongly disagree (1)
o Disagree (2)
o Somewhat disagree (3)
o Neither agree nor disagree (4)
o Somewhat agree (5)
o Agree (6)
o Strongly agree (7)

Q40 I thought this video game was an enjoyable activity.

o Strongly disagree (1)
o Disagree (2)
o Somewhat disagree (3)
o Neither agree nor disagree (4)
o Somewhat agree (5)
o Agree (6)
o Strongly agree (7)

Q41 While I was playing this video game, I was thinking about how much I enjoyed it.

o Strongly disagree (1)
o Disagree (2)
o Somewhat disagree (3)
o Neither agree nor disagree (4)
o Somewhat agree (5)
o Agree (6)
o Strongly agree (7)

End of Block: IMI
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Start of Block: SDT
Q6 I felt competent at this game.

o Strongly disagree (1)
o Disagree (2)
o Somewhat disagree (3)
o Neither agree nor disagree (4)
o Somewhat agree (5)
o Agree (6)
o Strongly agree (7)

Q7 I felt a great sense of accomplishment playing this game.

o Strongly disagree (1)
o Disagree (2)
o Somewhat disagree (3)
o Neither agree nor disagree (4)
o Somewhat agree (5)
o Agree (6)
o Strongly agree (7)

Q8 I felt able to meet the challenge of performing well in this game.

o Strongly disagree (1)
o Disagree (2)
o Somewhat disagree (3)
o Neither agree nor disagree (4)
o Somewhat agree (5)
o Agree (6)
o Strongly agree (7)
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Q9 I did not feel very capable when playing this game.

o Strongly disagree (1)
o Disagree (2)
o Somewhat disagree (3)
o Neither agree nor disagree (4)
o Somewhat agree (5)
o Agree (6)
o Strongly agree (7)

Q10 I felt that I was effective interacting in this game.

o Strongly disagree (1)
o Disagree (2)
o Somewhat disagree (3)
o Neither agree nor disagree (4)
o Somewhat agree (5)
o Agree (6)
o Strongly agree (7)

Page Break
Q11 This game provided me with interesting options.

o Strongly disagree (1)
o Disagree (2)
o Somewhat disagree (3)
o Neither agree nor disagree (4)
o Somewhat agree (5)
o Agree (6)
o Strongly agree (7)
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Q12 I experienced a lot of freedom in this game.

o Strongly disagree (1)
o Disagree (2)
o Somewhat disagree (3)
o Neither agree nor disagree (4)
o Somewhat agree (5)
o Agree (6)
o Strongly agree (7)

Q13 I had a lot of choices in this game.

o Strongly disagree (1)
o Disagree (2)
o Somewhat disagree (3)
o Neither agree nor disagree (4)
o Somewhat agree (5)
o Agree (6)
o Strongly agree (7)

Q14 I felt like I was free to decide for myself how to proceed in this game.

o Strongly disagree (1)
o Disagree (2)
o Somewhat disagree (3)
o Neither agree nor disagree (4)
o Somewhat agree (5)
o Agree (6)
o Strongly agree (7)

Q15 I had many opportunities to choose how to play my character.
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o Strongly disagree (1)
o Disagree (2)
o Somewhat disagree (3)
o Neither agree nor disagree (4)
o Somewhat agree (5)
o Agree (6)
o Strongly agree (7)
Page Break
Q16 I was able to play the game the way I wanted to play it.

o Strongly disagree (1)
o Disagree (2)
o Somewhat disagree (3)
o Neither agree nor disagree (4)
o Somewhat agree (5)
o Agree (6)
o Strongly agree (7)

Q17 When playing the game, I feel transported to another time and place.

o Strongly disagree (1)
o Disagree (2)
o Somewhat disagree (3)
o Neither agree nor disagree (4)
o Somewhat agree (5)
o Agree (6)
o Strongly agree (7)

Q18 Exploring the game world feels like taking an actual trip to a new place.
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o Strongly disagree (1)
o Disagree (2)
o Somewhat disagree (3)
o Neither agree nor disagree (4)
o Somewhat agree (5)
o Agree (6)
o Strongly agree (7)
Q19 When moving through the game world I feel as if I am actually there.

o Strongly disagree (1)
o Disagree (2)
o Somewhat disagree (3)
o Neither agree nor disagree (4)
o Somewhat agree (5)
o Agree (6)
o Strongly agree (7)

Q20 I am not impacted emotionally by events in the game.

o Strongly disagree (1)
o Disagree (2)
o Somewhat disagree (3)
o Neither agree nor disagree (4)
o Somewhat agree (5)
o Agree (6)
o Strongly agree (7)

Page Break
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Q21 The game was emotionally engaging.

o Strongly disagree (1)
o Disagree (2)
o Somewhat disagree (3)
o Neither agree nor disagree (4)
o Somewhat agree (5)
o Agree (6)
o Strongly agree (7)

Q22 I experience feelings as deeply in the game as I have in real life.

o Strongly disagree (1)
o Disagree (2)
o Somewhat disagree (3)
o Neither agree nor disagree (4)
o Somewhat agree (5)
o Agree (6)
o Strongly agree (7)

Q23 When playing the game I feel as if I was part of the story.

o Strongly disagree (1)
o Disagree (2)
o Somewhat disagree (3)
o Neither agree nor disagree (4)
o Somewhat agree (5)
o Agree (6)
o Strongly agree (7)

Q24 When I accomplished something in the game I experienced genuine pride.

o Strongly disagree (1)
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o Disagree (2)
o Somewhat disagree (3)
o Neither agree nor disagree (4)
o Somewhat agree (5)
o Agree (6)
o Strongly agree (7)
Q25 I had reactions to events and characters in the game as if they were real.

o Strongly disagree (1)
o Disagree (2)
o Somewhat disagree (3)
o Neither agree nor disagree (4)
o Somewhat agree (5)
o Agree (6)
o Strongly agree (7)

Page Break
Q26 Learning the game controls was easy.

o Strongly disagree (1)
o Disagree (2)
o Somewhat disagree (3)
o Neither agree nor disagree (4)
o Somewhat agree (5)
o Agree (6)
o Strongly agree (7)

Q27 The game controls are intuitive.

o Strongly disagree (1)
o Disagree (2)
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o Somewhat disagree (3)
o Neither agree nor disagree (4)
o Somewhat agree (5)
o Agree (6)
o Strongly agree (7)
Q28 When I wanted to do something in the game, it was easy to remember the corresponding
control.

o Strongly disagree (1)
o Disagree (2)
o Somewhat disagree (3)
o Neither agree nor disagree (4)
o Somewhat agree (5)
o Agree (6)
o Strongly agree (7)

End of Block: SDT
Start of Block: Demographic
Q29 Which of the following video game platforms do you own? Check all that apply.

▢ PlayStation 4 (1)
▢ Xbox One (2)
▢ Nintendo Switch (3)
▢ PC (4)
▢ Nintendo 3DS (5)
▢ Mobile (6)
▢
Other (please specify) (7)
________________________________________________
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Q30 Which of the following video game genres do you play the most? Check all that apply.

▢ Shooter (1st and 3rd person) (1)
▢ Action (2)
▢ Role-playing (3)
▢ Sports (4)
▢ Puzzle (5)
▢ Racing (6)
▢ Simulation (7)
▢
Other (please specify) (8)
________________________________________________
Q31 On average, how many hours per week do you spend playing video games?

o 0-1 hours (1)
o 2-4 hours (2)
o 5-7 hours (3)
o 8-10 hours (4)
o more than 12 hours (5)

Q32 On average, how often do you visit video game related media on a weekly basis? Media
includes gaming related sections of Reddit, Facebook groups, Twitter accounts, video game
specific websites, magazines, YouTube videos, and other gaming related media.

o 0-1 hours (1)
o 2-4 hours (2)
o 5-7 hours (3)
o 8-10 hours (4)
o more than 12 hours (5)

Q33 What is your gender?

o Male (1)
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o Female (2)
Q35 Please indicate your race.

o American Indian (1)
o Asian (2)
o Black/African American (3)
o Hispanic (4)
o Multiple races/ethnicities (5)
o White (6)
o Unknown (7)
o Other (please specify) (8) ________________________________________________

Q36 My highest completed level of education is:

o High school or GED (1)
o Some college (2)
o Bachelor’s degree (3)
o Graduate degree (4)
o Other (please specify) (5) ________________________________________________

End of Block: Demographic
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APPENDIX E
GAMEPLAY AND JUMP SCARES SCREENCAPTURES
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