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CYBERPSYCHOLOGY AND THE BRAIN

Cyberpsychology is a relatively new discipline that is growing at an
alarming rate. While a number of cyberpsychology-related journals
and books have emerged, none directly address the neuroscience
behind it. This book proposes a framework for integrating
neuroscience and cyberpsychology for the study of social, cognitive,
and aﬀective processes and the neural systems that support them.
A brain-based cyberpsychology can be understood as a branch of
psychology that studies the neurocognitive, aﬀective, and social
aspects of humans interacting with technology, as well as the aﬀective computing aspects of humans interacting with computational
devices or systems. As such, a cyberpsychologist working from
a brain-based cyberpsychological framework studies both the ways
in which persons make use of devices and the neurocognitive
processes, motivations, intentions, behavioral outcomes, and eﬀects
of online and oﬄine use of technology. Cyberpsychology and the
Brain brings researchers into the vanguard of cyberpsychology and
brain research.
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I dedicate this book to a monkey, a bearcat, a bugaboo,
and a beagle. Together we make a family.

© in this web service Cambridge University Press

www.cambridge.org

Cambridge University Press
978-1-107-09487-1 — Cyberpsychology and the Brain
Thomas D. Parsons
Frontmatter
More Information

Contents

List of Figures
List of Tables
Preface
Acknowledgments

page ix
x
xi
xvi
1

part i introduction
1 Cyberpsychology: Changing Roles and Tools

3

2 The Brain and Cyberpsychology: A Primer

24

3 Measurement in Cyberpsychology

54

part ii the medium is the message that changes the
brain

77

4 This Is Your Brain on the Internet

79

5 Facebook and the Socially Networked Brain

103

6 The Media Multitasked Brain

124

7 Cyber Addictions

143

part iii cyberpsychology and the neurosciences

165

8 Cyberpsychology, Ecological Validity, and Neurosciences of
Everyday Living

167

9 Aﬀective Neuroscience for Aﬀective Computing

188

10 Social Neuroscience and the Need for Dynamic Simulations

214

vii

© in this web service Cambridge University Press

www.cambridge.org

Cambridge University Press
978-1-107-09487-1 — Cyberpsychology and the Brain
Thomas D. Parsons
Frontmatter
More Information

viii

Contents

11 Clinical Neuroscience: Novel Technologies for
Assessment and Treatment

235

part iv applied cyberpsychology

265

12 Psychophysiological Computing in Cyberpsychology

267

13 Cyberpsychology of Videogames

293

14 NeuroIS: Cybersecurity and the Brain

313

part v conclusions

329

15 Prospects for a Brain-Based Cyberpsychology

331

References
Index

354
431

© in this web service Cambridge University Press

www.cambridge.org

Cambridge University Press
978-1-107-09487-1 — Cyberpsychology and the Brain
Thomas D. Parsons
Frontmatter
More Information

Figures

2.1
2.2
2.3
2.4
2.5

2.6
2.7
2.8

2.9
2.10
6.1

7.1
10.1
12.1
12.2

The structure of a neuron
page 27
Typical cross-sections with directions labeled
31
Dorsal view of the human brain
31
Lobes of the brain
36
Lateral (left) and mid-sagittal (right) sections of the brain
36
illustrating dorsolateral prefrontal cortex (DLPFC); orbitofrontal
cortex (OFC); and anterior cingulate cortex (ACC)
Schematic representation of the two visual processing pathways in
38
the human cerebral cortex
Basal ganglia
42
The brain’s reward system. Dopaminergic aﬀerents originate in
42
the ventral tegmental area (VTA) and release dopamine in the
nucleus accumbens (NAc), as well as other limbic areas
Large-scale brain networks
46
Frontal-subcortical circuits
49
Voxel-based morphometry regression analyses revealed that MMT
133
scores were signiﬁcantly associated with gray matter density in the
anterior cingulate cortex
Brain regions associated with altered self-control and
151
reward-processing in cyber addiction
Uncanny Valley
227
Yerkes-Dodson response curve
287
Flow model for understanding optimal states of consciousness
290

ix

© in this web service Cambridge University Press

www.cambridge.org

Cambridge University Press
978-1-107-09487-1 — Cyberpsychology and the Brain
Thomas D. Parsons
Frontmatter
More Information

Tables

1.1
1.2
2.1
3.1
3.2
5.1
6.1
6.2
7.1
9.1
9.2
10.1
13.1

Peer-reviewed academic journals dedicated to cyberpsychology
Dual processes theories: Automatic and controlled processes
Select neurotransmitters
Commonly used psychophysiological measures
Neuroimaging techniques used in cyberpsychology research
Three proposed brain networks that may be involved in the use of
social media
Errand list A of the Edinburgh Virtual Errands Task
Errand list B of the Edinburgh Virtual Errands Task
Questions from the Internet Addiction Diagnostic Questionnaire
(IADQ)
Twelve potential roles for aﬀective states in artiﬁcial agents
Neuroanatomical and neurochemical factors involved in the
development of basic emotions in the mammalian brain
Cacioppo and Berntson’s Doctrine of Multilevel Analysis
Superior neurocognitive processing in action videogamers:
Examples

page 4
10
29
60
66
110
138
139
144
190
200
215
296

x

© in this web service Cambridge University Press

www.cambridge.org

Cambridge University Press
978-1-107-09487-1 — Cyberpsychology and the Brain
Thomas D. Parsons
Frontmatter
More Information

Preface

While cyberpsychology is a relatively new discipline, it is one that is
growing at an alarming rate. Perhaps this is due to the fact that humans
are witnessing a time of rapid progress in an increasingly connected world.
As a result, we have seen the emergence of a number of cyberpsychologyrelated societies, conferences, journals, and academic-level texts.
Interestingly, none of these academic journals or books on cyberpsychology directly addresses the rapid progress in neuroscience. There are now
dozens of laboratories around the world that have converged to investigate
neurocognitive, aﬀective, and social questions. While there is a great deal of
work in cyberpsychology that deals with neural correlates of persons
interacting with technology and neuroscientiﬁc investigations of cyberpsychology issues, there is no text that pulls together this material for
cyberpsychologists. This book is a ﬁrst attempt at bringing together this
information for researchers and students in cyberpsychology.
To encourage the inclusion of brain science research in the cyberpsychology domain, this book proposes a framework for integrating neuroscience and cyberpsychology for the study of social, cognitive, and
aﬀective processes and the neural systems that support them. Given these
emphases, a brain-based cyberpsychology can be understood as a branch of
psychology that studies (1) the neurocognitive, aﬀective, and social aspects
of humans interacting with technology and (2) aﬀective computing aspects
of humans interacting with devices/systems that incorporate computation.
As such, a cyberpsychologist working from a brain-based cyberpsychological framework studies both the ways in which persons make use of devices
and the neurocognitive processes, motivations, intentions, behavioral
outcomes, and eﬀects of online and oﬄine use of technology. Research
in a brain-based cyberpsychology framework ranges from studies with
oﬄine platforms (using desktop computers, word processors, virtual/augmented reality, gaming consoles, and statistics packages), to online
Internet use (how we engage in online banking, shopping, dating, and
xi
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gaming), to mobile phones. These studies emphasize the study of neurocognitive, aﬀective, and social processing behaviors in relation to the ways
in which persons use and communicate via technological devices.
Cyberpsychologists view these devices as tools that either facilitate or
impede human interaction and communication.
Cyberpsychology has a lot to oﬀer human neuroscience research.
Speciﬁcally, there is increasing acknowledgment among social, cognitive,
and aﬀective neuroscientists that there is a need to move beyond the static
stimulus presentations found in their investigations of human neurocognition. While many of the pioneering paradigms in the human neurosciences
reﬂected a noteworthy emphasis on laboratory control and experiments
that involve participants observing static stimuli that are devoid of interactions, there are increasing questions about whether knowledge gained
using these static stimuli will generalize to the social, cognitive, and
aﬀective processes found in everyday activities. Cyberpsychologists can
aid these neuroscientists by introducing them to the more ecologically
valid scenarios found in cyberpsychology simulations (e.g., virtual and
augmented reality).
In addition to the positive impact that cyberpsychology stimuli and
platforms can have on the human neurosciences, there is a great deal that
cyberpsychology can gain from the cognitive, aﬀective, and social neurosciences. While neuroscientiﬁc research is highlighted throughout this
book, many of the examples provided reﬂect assessments of behavioral
performance. Although it can be challenging to operationalize the extent to
which a stimulus approximates activities of daily living, this book gives
examples of stimuli and virtual environment–based contexts that span the
implied continuum. The studies reviewed in this book are not meant to be
exhaustive. Instead this review focuses on cyberpsychology research that
highlights the ways in which persons respond to clinical, aﬀective, and
social stimuli in simulations that approximate real-world activities and
interactions.
The cognitive, aﬀective, and social neurosciences can support cyberpsychology by oﬀering supplementary assessments of the assumptions that
cyberpsychologists make regarding neurocognitive and aﬀective aspects of
interacting with technologies. In turn, lessons learned from cyberpsychology can aide eﬀorts to formulate and specify neuroscientiﬁc models of
humans interacting with technology. Increasingly, brain researchers have
become interested in identifying neuronal networks involved in Internet
use, neuropsychological aspects of virtual environments, ethical decisionmaking, and social interactions using virtual humans. Cyberpsychology
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approaches can be of use to these eﬀorts by oﬀering reliable and empirically
valid approaches to human–computer interactions that aﬀective and social
neuroscientists are beginning to use.

Organization of This Book
To provide a framework for a brain-based approach to cyberpsychology,
this book is divided into ﬁve parts.
Part I provides an introduction to the framework for a brain-based
cyberpsychology. Following the opening chapter that introduces components of this framework, Chapter 2 provides the reader with a primer on
brain anatomy and terminology. While some areas are brieﬂy discussed for
the sake of completeness and continuity, other areas, such as large-scale
brain networks and frontal-subcortical circuits, receive greater attention.
Instead of presenting a comprehensive account of these structures and
functions, Chapter 2 aims to present a foundation for the conceptualization of the material covered in the chapters that follow. Chapter 3 oﬀers
a synopsis of psychophysiological metrics and quantiﬁcation parameters
describing the assessment of particular physiological structures and
systems.
Part II contains a discussion of the impact of various media on the brain.
In Chapter 4, there is a discussion of the impact of the Internet on the
user’s brain. In addition to the impact of the Internet on brain anatomy
and function, this chapter introduces an “extended mind” theory, in which
cognitive processes are understood as going beyond wetware (i.e., brain) to
software and hardware used by the brain. This perspective allows for an
understanding of human cognition as processed in a system coupled with
technology. Chapter 5 looks speciﬁcally at the relations between Facebook
and the socially networked brain. It attempts to answer questions related to
why we are so motivated to connect with others online. The brain’s reward
network is likely activated when using Facebook (e.g., user receives a “like”
to their posted content on a Facebook page). This chapter also explores
Robin Dunbar’s social brain hypothesis in the age of the Internet.
According to Dunbar, human intelligence evolved as a means of surviving
and reproducing in complex social groups. In the 1990s Dunbar proposed
a neurocognitive limit to the number of people a person can have in their
social network. Recent studies of humans aﬀord evidence of quantitative
relations between social group size and brain regions that perform an
important part in social cognition. These ﬁndings reﬂect work done in
oﬄine social networks. This chapter explores whether the seemingly
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ubiquitous and perpetual use of social media challenges the continued
relevance of Dunbar’s number. In Chapter 6 there is a discussion of media
multitasking and its impact on the brain. With the ubiquity of media
technologies, people increasingly add greater amounts of media content
into the same amount of time. This is accomplished through the use of
numerous media types concurrently, in this manner taking part in “media
multitasking.” There are some who have hypothesized that the increased
prevalence of media multitasking is problematic, because frequent engagement in media multitasking may have negative impact on cognitive control
processes. Others have argued that media multitaskers do not attend to the
information that is relevant to one task at a time. Instead, heavy media
multitaskers have a cognitive style that includes a greater breadth of
attention. This chapter discusses these issues. Finally, Chapter 7 delves
into issues of cyber addictions. There is a growing body of cyberpsychology
research into the relations between online media use and compulsive
behaviors, self-regulation, impulse control, and substance abuse. This
chapter explores the impact of excessive Internet on brain anatomy and
functioning.
In Part III, the book turns a spotlight on the ways in which cyberpsychology can enhance research done in human neuroscience. This part starts
with Chapter 8, wherein the reader is presented with a discussion of the
ways in which simulation technologies found in cyberpsychology can oﬀer
ecologically valid alternatives to the static stimuli found in the aﬀective
(Chapter 9), social (Chapter 10), and clinical (Chapter 11) neurosciences.
In Chapter 9 the aim is to provide a framework for ecologically valid
cyberpsychology investigations into the cognitive and aﬀective aspects of
everyday lived experience. Herein, aﬀective computing is introduced as
a cyberpsychology approach that can aid and beneﬁt from aﬀective neuroscience. That said, there is a realization that much of our everyday lives
involves interactions with others. As such, Chapter 10 presents a social
neuroscience–informed approach to ecological validity. Finally, in
Chapter 11, there is the issue of moving beyond cyberpsychology paradigms
with healthy controls into the realm of clinical neuroscience. Advances in
the clinical neurosciences have greatly enhanced our understanding of the
brain’s cognitive and aﬀective processing in neurologic and psychiatric
disorders. The noteworthy developments made at the end of the twentieth
century in understanding the genetic and neural correlates of many diseases
aﬀecting the brain are important for a brain-based cyberpsychology.
Cyberpsychologists interested in clinical neuroscience research and practice should be aware of both the contributions of clinical neuroscience to
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cyberpsychology and the potential that cyberpsychology research and
practices have for the clinical neurosciences.
Part IV presents an introduction to psychophysiological computing in
cyberpsychology (Chapter 12), the cyberpsychology of videogames
(Chapter 13), and NeuroIS (Chapter 14). In Chapter 12, psychophysiological assessment is presented as a way to enhance experimental control in
virtual environments that are being used for cyberpsychology applications.
Psychophysiological metrics provide an excellent measure of presence and
autonomic arousal. Hence, they provide a proﬁle of the user state and
a validation of the impact of the virtual environment on the user.
In Chapter 13, there is a review of the growing body of literature that
focuses on assessment of action videogame player cognition. Furthermore,
there is a discussion of the neural correlates underpinning the enhanced
cognitive processing favoring videogamers. Chapter 14 closes this section
with a review of the development of NeuroIS and its relation to cybersecurity. Information systems research is a recent area to incorporate the
behavioral neuroscience literature. In the same way that other areas of
cyberpsychology are drawing from recent advances in brain and behavioral
neurosciences, information systems researchers are looking at the complex
interplay between information technology and neuroeconomics, information processing, and social neuroscience. Information systems researchers
have started to investigate the potential of the human neurosciences (e.g.,
social, cognitive, and aﬀective neurosciences) for information sciences
research.
Finally, Part V concludes the book with a discussion of scientiﬁc and
pragmatic challenges for bridging cyberpsychology and neuroscience.
A brain-based cyberpsychology represents an emerging eﬀort to integrate
neuroscience methods (e.g., neuroimaging) with cyberpsychological methods to address issues of assessment and training. This chapter presents
potential concerns about connecting neuroscience to cyberpsychology.
The chapter ﬁrst articulates some potential concerns and then reinterprets
them as potential opportunities. Throughout the book there has been
a presentation of instances in which neuroscience ﬁndings and methods
have been found to be relevant for cyberpsychology. The goal of this book
is to oﬀer cyberpsychologists a window into contemporary neuroscience to
prepare them to think more speciﬁcally about the prospects of a brainbased cyberpsychology.
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