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ABSTRACT
Recent technological advances provide opportunities for computer users to replace
desktop pictures with dynamic, audio-visual recordings. Such advances provide
researchers with opportunities to better understand how specific video content may effect
users' sense of restoration and presence. As described within Attention Restoration
Theory, those perceiving restorative environments, which are found primarily within
nature-based environments, experience a sense of restoration. Yet, prior research has
largely focused on singular, and to an extent, non-interactive displays of restorative
environments. The current research further investigated the restorative potential of
environments having incorporated interactive, computer-based displays, with animated
audio-visual environments. Participants were assigned to either restorative or non-
restorative conditions and completed a computer-based, interactive, word task for 10
minutes. The centrally-located task was surrounded by video which presented either a
restorative video for participants within the restorative condition, or a non-restorative
video for those within the non-restorative condition. Participants then completed the
perceived restoration scale (PRS) and a modified version of the Temple Presence
Inventory (TPI) to measure the resulting sense of restoration and presence respectively.
Results suggest that, as predicted, those who had completed a word-based task presented
as part of a restorative user interface reported greater levels of both restoration and
presence compared to those who had completed the same word task within the non-

restorative condition.
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CHAPTER1
LITERATURE REVIEW
Theory and Problem Solving

One purpose of social science is to solve real-world problems (Hayes, 2005, p. 3),
and within communication, “theory is designed to provide conceptual resources for
reflecting on communication problems” (Craig, 1999, p. 130). One area of interest to
communication researchers is the area of computer mediated communication (CMC),
which the National Communication Association (NCA) and the International
Communication Association (ICA) have dedicated divisions examining CMC (D’Urso,
2009, p.709).

Communication related theories, such as Social Information Processing (see
Walther, 1992) for the foundation and overview of the theory) and other theories, such as
presence theory, media richness theory, etc. are often associated with computer mediated
communication (D’Urso, 2009). Such theories face challenges in terms of communication
research since "operationalizing some aspects of CMC configurations and social
arrangements for research which necessitates leaving other aspects fixed and
unexamined, making generalization from study to study most difficult” (Walther, Van
Der Heide, Hamel, & Shulman, 2009, p. 749). Such challenges can be readily met by first
considering the communication process to then understand the potentially complex,
intersecting elements of communication and technology. Addressing communication

research methods, Hayes (2005) states “It is the process that we are making inferences



about, not some population, either real or hypothetical” (Hayes 2005, p. 233). Process is
what communication researchers endeavor to explore and discover.

Further, Hayes (2005) addresses the idea of science purposefully examining
problems within a narrow scope of application within the real world:. That world need
not be the entire world, in the sense of the planet Earth. That ‘world’ may be a very
confined one -a business for example” (2005, p. 3).

Cybernetics and Boundaries
“Modern communication theory originated with the cybernetic tradition (Craig, 1999, p.
141), including theories such as Social Information Processing and other theories such as
Uncertainty Reduction Theory are considered to be cybernetic-based theories(Griffin,
2006). As Craig (1999) summarizes this approach:

Communication in the cybernetic tradition is theorized as information processing

and explains how all kinds of complex systems, whether living or nonliving,

macro or micro, are able to function, and why they often malfunction.

Epitomizing the transmission model, cybernetics conceives of communication

problems as breakdowns in the flow of information resulting from noise,

information overload, or mismatch between structure and function and, as
resources for solving communication problems, offers various information-
processing technologies and related methods of systems design and analysis.

(Craig, 1999, p. 141)

Walther’s (2009) call for considering boundary conditions relates to
communication both in terms of theory and application. Considering boundary conditions

serves the purpose of not only testing the applicability of the examined communication



process but also to understand where boundary limits may intersect with other,
sometimes incongruent, theories, concepts and models. This is a necessity, as Walther
(2009) mentions, due to the proliferation, variation and inherent complexity of
technology and CMC:

Boundary conditions stipulate the contextual conditions in which different

theoretical chains-of-events are expected to occur. Boundary specifications will

help us understand when one theoretical process applies, or when a different one

applies, or even — and this is no easy task— precisely when communicators shift

from one type of process to another. (Walther et al., 2009, p. 748)

Cybernetics and Communication

According to Craig (1999), some theorists and researchers may believe that
cybernetics lacks explanatory power and should be dismissed. Further, Craig (1999)
states that an impenetrable, theoretical misunderstand occurs at the intersection of
semiotics and phenomenology, because “mixtures of semiotics and phenomenology can
produce a theoretical compound that is deconstructively explosive if not impenetrably
dense” (Craig, 1999, p. 140). Applied to the current study, researchers who favor a
semiotic approach are likely to see the current research as being unclear, lacking theoretic
justification within communication, and “impenetrably dense” (Craig, 1999). Notably,
researchers utilizing a semiotic approach may ultimately problematize theoretical aspects
of communication utilizing cybernetic and/or phenomenological approaches. While
differences exist between perspectives, it is beyond the scope of the current research to
attempt to solve debate regarding the many and diverse perspectives within the field of

communication. Rather, the current research seeks to heed Craig’s (1999) call to “look at



the communication process from a broader, systemic viewpoint, and not to hold
individuals responsible for systemic outcomes that no individual can control” (p. 142).

In sum, the applicability associated with the communication process is a
legitimate means of conducting communication research. Conceptually considering and
predicting the outcomes of process precedes the extent of generalizability within
communication research. Walther’s (2010) boundary conditions may assist in mindfully
applying both communication theory and application, and Craig’s (1999) call to action
requests that scholars take the perspective of a systems-level approach to studying
communication.

The current study heeds Walther’s and Craig’s requests to consider a systems
level approach, and to consider boundary conditions in order to better understand CMC-
based aspects of presence and restoration. The current study endeavors to provide
additional research data for scholars wishing to increase the effectiveness of
communication as “technologies endowed with physical and social presence affordances
might provide an experiential setting to train and empower interpersonal communication
processes” (Mantovani, Agliati, Mortillaro, Vescovo, & Zurloni, 2006, p. 12).

Advances in computing technology allow computer users to integrate animated
audio-visual desktop backgrounds. Rather than having static, desktop background
images, computer users now have technological means to customize the computer
desktop backgrounds adding high definition audio-visual movies. One particular example
of software allowing such customization is My Living Desktop. The effect on users of

such backgrounds is tested in the current study. Specifically, the current study examined



how animated audio/visual restorative and non-restorative audio-video backgrounds
influenced perceived levels of both interface transparency and attention restoration.

The following section includes information and research related to both presence
and restoration, and then proceeds with the hypotheses for the current study. Presence,
which examines how mediated experiences are perceptually rendered as “non-mediated”,
is described within the following section. Next, restorative environments and Attention
Restoration Theory, which theorizes that environmental factors can either provide or
inhibit restorative effects within individuals, is then described.

Presence
Presence Concepts and Definitions
Presence is relevant in terms of understanding how technology, as an intermediary
to the experience, is perceptually diminished when experiencing presence:
Presence is described as a psychological state or subjective perception in which
even though part or all of an individual’s current experience is generated by
and/or filtered through human-made technology, part or all of the individual’s
perception fails to accurately acknowledge the role of the technology in the
experience. (International Society for Presence Research, 2000, para. 1).
Presence is thought of as a multidimensional concept (International Society for Presence
Research, 2000 para. 7; Lombard, Ditton, & Weinstein, 2009).
According to Lombard and Ditton (1997), “For an illusion of non-mediation to be
effective, the medium should not be obvious or obtrusive - it should not draw attention to
itself and remind the media user that she/he is having a mediated experience”

(Obtrusiveness of medium section, para. 1). Riva (2003) provides an example that



illustrates the concept of presence and reveals the how aspects of importance of
continuity, transparency and taking action are important considerations for achieving and
maintaining presence, stating that “in the same way disruptions or breaks to the illusion
of film break spectators’ experience, disruptions or breaks to the illusion of interacting
within a mediated environment potentially break a user’s experience.” (Riva, Loreti,
Lunghi, Vatalaro, & Davide, 2003, p. 92). Gamberini and Spagnolli (2003) states that
“the environment is not considered as a physical space, but as a place organized by
humans according to their practical goals”( p. 105). Pertaining to the provided movie
theater example, anecdotal evidence suggests potential annoyance with any disruption to
the movie-going experience. If such disruptions impede or break the experienced sense of
presence, then movie-viewers may likely take action to reduce disruptions. Regardless of
the point of origin of the distractions, ultimately, achieving unbroken or sustained
presence may likely be dependent upon an individual’s level of attention. Marsh (2003)
describes how “transparency” is associated with attention:

Transparency ensures users’ focus of attention is not diverted to the use of the

interface. Disruptions to the interface shift users’ focus of attention and may

potentially impede the task at hand. Hence, transparency can be described as the

antidote to disruptions. (p. 89)

Although the experience of “being there” may be as “invariant” in the real world
(Lessiter, Freeman, Keogh, & Davidof, 2001, p. 283), according to Marsh (2003) and as
described in the movie example above, it is the “shift” in attention that creates the break
in presence. Additionally, media characteristics are subcategorized variables of media

form and media content. (Ijjsselsteijn, 2002). As Lessitter et al. (2001) explain, “presence



is relevant to understanding users’ experiences of media in that an illusion is generated
whereby a user senses that she/he is located somewhere other than her/his physical
environment” (p. 283). Researchers have also examined interactive media for any
potential of presence, including “virtual reality/environments, computer games, the
Internet, multi-media,[and] interactive television...” (Marsh, 2003, p. 93). Presence
researchers have further examined a number of interfaces across a spectrum of “reality”,
including virtual reality, mixed reality (Wagner et al., 2009) and augmented reality (see
for example Sylaiou, Mania, Karoulis, & White, 2010). Researchers have not fully agreed
upon a single definition of presence. As Schubert (2009) states,

While the cognitive processes underlying presence are unconscious spatial

cognitive processes, the experience itself is conscious. There seems to be a

consensus in the literature on both claims, yet it is unresolved how the conscious

experience emerges from unconscious processes. (p. 162)

However, a greater consensus of understanding has emerged, after various researchers
have independently identified specific components associated with such perceptions of
non-mediation (e.g. Presence), including spatial presence, attention focusing, perceived
realness (Schubert, 2009, p. 163), as well as “involvement in the sense of focusing
attention on the virtual environment” (Schubert, 2009, p. 163).

Is it possible, then, to enhance the sense of presence experienced by
communicators interacting with computer user interfaces? As Horvath and Lombard
(2010) describe, “the ideal user-interface would put the user within a computing
environment that allows them to concentrate on the task at hand and not the computer

itself” (p. 88).



One theory which may further advance the goal of creating an “ideal user interface”
(Horvath & Lombard, 2010, p. 88), providing further information pertaining to how
attention is related to the experience of presence, is Attention Restoration Theory.
Examining the underlying theoretical aspects of Attention Restoration Theory may
facilitate a deeper understanding of attention as a process as related to presence,
Attention Restoration Theory

Restoration Concepts

Restorative experiences, as described within Attention Restoration Theory
(Kaplan, 1995), occur when depleted levels of attention are replenished and restored.
Restoration reestablishes effective functioning, problem solving, interaction and
communication through the pathway of voluntary attention, referred to as “directed
attention” within Attention Restoration Theory. (Kaplan, 1995, pp.169-171). Restorative
environments “can help to restore depleted emotional and functional resources and
capabilities” (Kjellgren & Buhrkall, 2010, p. 464). Essentially, Attention Restoration
Theory explains that natural environments have restorative properties that are effortless
to perceive, and through viewing restorative environments, one’s voluntary attention can
rest and recover (Kaplan, 1995).
Restoration and Attention

Directed attention is used for perception and is necessary for cognition. Directed
attention requires effort and exists in only finite amounts before needing to be
replenished (Kaplan, 1995). Directed attention is important for problem-solving,

minimizing distractions and facilitating focus, is essential for inhibiting impulsiveness,



and facilitates the necessity of combining action with thought needed for social
interaction (Kaplan, 1995, p. 169). Fatigued directed attention results in impairments of
perception, inhibition, problem solving, reflection, and emotion (Kaplan, 1995).
Individuals may also exhibit negative emotions and interpersonal impairments (Hartig,
Korpela, Evans & Girling, 1997), and seek isolation (Kaplan, 1995). While directed
attention requires effort, involuntary attention (which is referred to as “fascination”
within Attention Restoration Theory (Kaplan, 1995)), does not require any expenditure or
effort in order to perceive (Kaplan, 1995, p. 172; Kjellgren & Buhrkall, 2010, p. 464).
Attention Restoration Theory Components and Definitions

Restorative environments are important in reducing directed-attention fatigue
(Kaplan, 1995), and Attention Restoration Theory identifies and explains the specific
components associated with the sense of restoration. The components necessary for
achieving restoration include being away, extent, fascination, and compatibility.
Being Away

“Being away”, according to Kaplan (1995) “frees one from mental activity that
requires directed attention support to keep going” (p. 173). The term “being away” can be
thought of as a vacation, and being away, according to Kaplan, is often associated with
natural settings (Kaplan, 1995). Being away involves a change, or shift to another
destination, which alleviates the need to direct attention (Kaplan, 1995, p. 173). Being
away may happen primarily as a conceptual shift, represented by a “movement to another

situation” (Hartig, 1997, p.177).



Extent

To qualify as having “extent”, an environment “Must be rich enough and coherent
enough so that it constitutes a whole other world. An end-less stream of stimuli both
fascinating and different from the usual would not qualify as a restorative environment
for two reasons. First, lacking extent, it does not qualify as an environment, but merely an
unrelated collection of impressions. And second, a restorative environment must be of
sufficient scope (Kaplan, 1995, p. 173).
Fascination

Fascination (a.k.a. involuntary attention) has two elements, both hard and soft
fascination. “Fascination” represents an essential component of restoration. The term
“fascination” (a.k.a. Involuntary attention) (Kaplan, 1995, p. 172) provides rest for, and
recovery of, directed attention, existing as “extremes along a ‘soft-hard” dimension”
(Kaplan, 1995, p. 172). “Fascination” can be compared to “auto racing” (Kaplan, 1995, p.
172) as an example of hard fascination, and “walking in a natural setting” (Kaplan, 1995,
p. 172) as an example of soft fascination. Such elements “readily hold the attention, but
in undramatic fashion” (Kaplan, 1995, p. 172), and environments having the component
of fascination “do not require any mental resources” (Kjellgren & Buhrkall, 2010, p.
464), and importantly, fascination does not deplete, or tax resources of directed attention
(Kaplan & Kaplan, 1995). Soft fascination in natural settings includes “clouds, sunsets,
snow patterns, the motion of the leaves in the breeze-these readily hold the attention, but
in an undramatic fashion” (Kaplan, 1995, p. 174). Kaplan (1995) states that “attending to

these patterns is effortless, leave ample opportunity for thinking about other things”( p.
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174). The component of fascination “attracts people and keeps them from getting bored”
(Kaplan & Kaplan, 1995, p. 184).
Compatibility

“Compeatibility can be found in situations in which what one wants to do matches
what the environment demands and supports”(Hartig, Korpela, Evans, & Gérling, 1997,
p- 178) “There should be compatibility between the environment and one’s purposes and
inclinations. In other words, the setting must fit what one is trying to do and what one
would like to do. (Kaplan, 1995, p. 173) Describing environmental requirements
necessary for achieving specific outcomes, Kaplan (1995) describes the environment
component of compatibility, stating that “the setting must fit what one is trying to do and
what one would like to do . . . In a compatible environment one carries out one’s
activities smoothly and effortlessly” ( p. 172). According to Kaplan (1995), compatibly is
further enhanced by means of feedback provided by compatible environments: “One’s
purposes are more readily achieved when one has prompt and useful feedback from the
environment” (p. 172).

Restoration, Attention and Environments

Indeed, signs of fatigued directed attention are similar to “certain deficits in the frontal
lobe” (Kjellgren & Buhrkall, 2010, p. 464). Not surprisingly, in physical environments,
natural environments (a.k.a. green spaces) have been shown to assist with those with
Attention Deficit Hyperactivity Disorder (ADHD). Kuo and Taylor (2004) compared the
environments that children with ADHD reside in both after-school and weekends. Their
findings indicate that, compared to children spending time in conditions including both

parking lots and neighborhood areas with little green spaces, children spending time in
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green, natural outdoor spaces were shown to have a significant reduction in ADHD
symptoms, and these findings were consistent across gender, household income and
geographical regions within the U. S. (Kuo & Taylor, 2004). Natural settings have been
shown to provide restorative effects to visitors of wilderness trailheads, who reported a
reduction of stress and mental rejuvenation (Cole & Hall, 2010). Some individuals have
indicated natural settings as being on their list of favorite places (Korpela, Hartig, Kaiser,
& Fuhrer, 2001, p. 585). Examining environmental preference for those subject to
fatigue, participants viewing slides of either urban or nature-based forest scenes preferred
nature-based walks over walks within urban environments (Hartig & Staats, 2006).
Restoration, however, does not occur exclusively within wilderness/natural
environments; it can occur within urban areas (VanDenBerg, 2007) and indoor
environments (Bringslimark, Hartig, & Patil, 2007).

In indoor settings, the presence of indoor plants correlates with both the amount
of worker sick leave taken and productivity in the workplace (Bringslimark et al., 2007).
Apartments containing window-based views of natural settings provide opportunities for
restoration as well, including both well-being and satisfaction (Kaplan, 2001), and
“contributes substantially to residents’ satisfaction with their neighborhood and with
diverse aspects of their sense of well-being” (Quote from abstract, Kaplan, 2001, p. 507).

Similar to window-based views within natural settings, restoration can occur
when viewing representations of restorative environments (such as photos, videos, and
even simulations). Berto, Baroni, Zainaghi, and Bettella, (2010) asked mentally-fatigued
participants to complete computer-based activity overlaid against the display’s

background. Participants who viewed high-fascination photographs of restorative
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environments had lower performance-based costs compared to mentally-fatigued
participants viewing photographs of low-fascination environments. As Berto et al. (2010)
state, “fascinating patterns are inherently gripping and people do not spend energy in
suppressing distracting stimuli because they do not have to pay attention to less than
interesting stimuli” (p. 495).

In the case of the Berto et al. study (2010), scenes rated as possessing low levels
of fascination were reported to tax directed attention: “when interest fails, as in low
fascination scenes, people are forced to pay directed attention because the environmental
stimuli are not inherently gripping”(Berto et al., 2010, p. 499). According to Berto
(2005), simultaneous exposure to the on-screen task and photograph is “‘more
ecological’” (p. 496).

Further support for Attention Restoration Theory has been provided by comparing
representations of various environments. The restorative potential of viewing either
geometric shapes, urban environments, or natural environments indicate that cognitively-
fatigued participants who viewed photos of natural environments experienced improved
performance on attention-based tests, whereas those viewing photos of geometric
patterns, or photos of urban environments, did not show improved performance on
attention-based tests. Additionally, restorative effects were found to occur after viewing
restorative environments for six minutes (Berto, 2005).

Why do certain environments influence perceptions of restoration within
individuals? From the perspective of Attention Restoration Theory, restorative
environments allow for attention to rest and recover. Within Attention Restoration

Theory, Kaplan (1995) conceptualizes directed attention (a.k.a. Voluntary attention) as a
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mechanism with specific properties: “it requires effort, plays a central role in achieving
focus, is under voluntary control (at least some of the time), is susceptible to fatigue, and
controls distraction through the use of inhibition” (p. 170). Additionally, this mechanism
of attention is subject to influence by particular components, when collectively present, to
facilitate restoration. The components necessary to facilitate restoration include being
away, extent, fascination and compatibility. When all of the elements are present,
directed attention can recover. Environments lacking these components are not likely to
facilitate restoration and recovery of directed attention.

Presence and Attention Restoration Theory: Together Can “Non-mediate”
Restoration and Presence may be separate constructs (with presence being
conceptual and restoration supported via Attention Restoration Theory), yet both contain

overlapping areas of importance, including attention and interaction. Both presence and
Attention Restoration Theory can be examined at the level of the computer-user interface,
due to the overlap between aspects of presence and Attention Restoration Theory. That is,
incorporating mediated representations of restorative environments facilitate a sense of
both presence and restoration within the individual.

The focus, in part, of presence-based research involves the use of media to portray
an environment and, also, to portray an environment without being overtly noticeable.
Lombdard and Ditton (1997) state that “the medium should not be obvious or obtrusive -
it should not draw attention to itself and remind the media user that she/he is having a
mediated experience” (Obtrusiveness of medium section, para. 1). To be “unnoticed” is
the key factor according to Lee (2004), who states that “physical presence occurs when

technology users do not notice either the para-authentic nature of mediated objects (or
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environments) or the artificial nature of simulated objects (or environments)” (p. 45).
“New media engage old brains, and to the extent that new interactions mimic real life,
then the principles that explain perception in real life can be applied straightforwardly to
computers and other media” (Reeves & Nass, 2000, p. 68). Attention Restoration Theory,
then, can provide specific, categorical aspects of media content.

Both presence and Attention Restoration Theory also consider the role of
attention. Presence-based research has, according to Schubert (2009), entered a phase
considering cognitive-based theories (p. 162). Attention Restoration Theory may provide
a timely consideration for understanding presence. Further, presence researchers wish to
achieve presence by means of a sustained experience (Lombard & Ditton, 1997; Marsh,
2003, p. 9). The underlying mechanisms required to achieve presence-based goals may be
further illuminated by way of Attention Restoration Theory. How? Restorative
environments experienced over time permit the rest and recovery of directed attention
over time as well. Since restorative environments are perceived involuntarily, a sustained
unburdening of attention across time facilitates continual experience of non-mediation on
an equally ongoing basis. From the perspective of presence, and pertaining to portrayed
media environments, the portrayed physical space may be related to Attention
Restoration Theory’s “being away” and “extent” (Kaplan, 1995), and a sense of
engagement may be related to Attention Restoration Theory’s element of “fascination”
(de Kort, Meijnders, Sponselee, & 1Jsselsteijn, 2006, p. 312). In particular, Attention
Restoration Theory can reveal additional understanding pertaining to the underlying

mechanisms that addresses attention, environment, individuals and interactions. It is
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within the role of interaction that Attention Restoration Theory and presence research
may serve to not only facilitate but also enhance communication.

In sum, Attention Restoration Theory may be used to better understand the
underlying components described within presence research, and in an applied sense,
attention restoration theory may facilitate and enhance what Lombard and Ditton (1997)
define as the “perceptual illusion of non-mediation” (Presence Explicated section, para.
1), also known as presence. In other terms, Attention Restoration Theory provides detail
describing how elements within natural settings can result in perception that requires no
effort to perceive and does not tax directed attention. From the perspective of the
perceiver, then, viewing such elements is, in lay terms, a “no brainer” as these
components do not require effort to perceive. In an applied sense, incorporating these
components within the user interface would result in perceptually rendering the media as
unobtrusive.

Hypotheses
Therefore, based upon aspects described above, the current study hypothesized the
following: 1) Participants viewing the restorative media frame would report greater
perceived restoration than reported by those viewing the non-restorative clip. 2)
Participants viewing the restorative media frame would report a greater sense of presence

than reported by those viewing the non-restorative clip.
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CHAPTER 11
METHOD

Participants attending a Midwestern university were recruited to participate in the
current study in exchange for extra credit. The resulting convenience sample consisted of
50 participants (26 men and 24 women, mean age = 21 years, age range:19-28years).

Participants were randomly assigned to one of two conditions. Prospective
participants were given a consent form (SEE APPENDIX A) to read and review. The
researcher asked if there were any questions. Prospective participants then chose to either
accept or decline to participate within the study. Those who opted to participate signed
and dated the consent form and were then directed to the computer workstation.

Next, participants in both conditions completed a computer-based word task for
10 minutes (SEE FIGURE 1). The word task was located within the center of the display,
and surrounded by video with sound. The displayed video varied based upon the two
conditions (SEE FIGURES 2 & 3). Within the restorative condition, the video, which
surrounded the word task, displayed a restorative environment with sound (SEE FIGURE
3). The restorative environment video displayed a beach scene, looking out into the
ocean. Within the non-restorative condition, the video which surrounded the word task

displayed a non-restorative environment with sound. (SEE FIGURE 3)
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Type the unscrambled word and then hit the Return key.

aepg

Figure 1. Word-Based Task Completed by Participants. Window displayed centrally
within the user interface. See Figures 2 and 3 to view as integrated within the user
interface.
Task Description

This word based task (SEE FIGURE 1) consisted of a collection of letters which,
once correctly sequenced revealed one of two possible correct words (SEE APPENDIX
B). The word list source, which included two possible, correct anagrams along with
sequenced letters. Participants attempted to unscramble the correct word by typing their
guesses for the correct words. The wordlist and scrambled words were displayed in the

same order as provided on the list (SEE APPENDIX B), and as displayed to all

participants.
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Conditions

Participants were randomly assigned one of two conditions. Within both
conditions, participants completed the above-mentioned, computer-based task (a.k.a the
“word jumble”). In both conditions, the task window was located in an application
window located approximately within the middle of the desktop display. An animated
audio-visual “frame” or “desktop background” surrounded the centrally-located task
window in both conditions. The two conditions were determined by the content of the
surrounding media frame. Participants were assigned to one of the two following
conditions:
Restorative Condition

The desktop background, categorized as a “restorative environment,” consisted of
an animated audio-visual recording of a seaside beach.
Non-Restorative Condition

The desktop background, categorized as a “non-restorative environment,”
consisted of an animated audio-visual recording of production factory.

Questionnaires (5-10 minutes)

Following completion of the computer-based task, participants then completed

two questionnaires to determined sense of presence and perceived restoration. (SEE

APPENDICES C & D)
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Type the unscrambled word and then hit the Return key.
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Figure 2. Screen Shot of Restorative User Interface and Centrally Located Task.
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Figure 3. Screen Shot of Non-Restorative User Interface and Centrally Located Task.
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CHAPTER III
RESULTS

Chronbach’s alphas were calculated for the modified Temple Presence Inventory
and for the Perceived Restoration Scale. The modified Temple Presence Inventory was
found to be reliable (13 items; o = .86), and the Perceived Restoration Scale was also
found to be reliable (26 items a = .959).

Two hypotheses were tested in the current study. As a reminder, the first
hypothesis predicted that participants viewing the restorative media frame would report
greater perceived restoration than reported by those viewing the non-restorative clip. The
second hypothesis predicted that participants viewing the restorative media frame would
report greater sense of presence than reported by those viewing the non-restorative clip.

Restoration Hypothesis

An independent samples t-test was conducted to compare mean scores of
perceived levels of restoration reported by individuals within the non-restorative-media-
frame condition and a second condition restorative-media-frame condition. As
hypothesized, participants viewing the restorative media frame reported greater sense of
restoration than reported by those viewing the non-restorative clip. There was a
significant difference in reported levels of restoration between the restorative media
group (M=18.87, SD=3.60) and the non-restorative media group (M=12.80, SD=4.76);
t(44.665)= 5.084, p =.001. Consequently, the null hypothesis was rejected, and the

alternative hypothesis was accepted. These results suggest those who completed a word-
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based task presented as part of a restorative user interface/media frame reported
significantly greater levels of restoration compared to those who completed the same
word task within a non-restorative condition.

Presence Hypothesis

An independent samples t-test was conducted to compare mean scores of
perceived levels of presence reported by individuals within the non-restorative-media-
frame condition and a second condition restorative-media-frame condition. As
hypothesized, participants viewing the restorative media frame reported greater sense
presence than reported by those viewing the non-restorative clip.

There was a significant difference reported levels of presence between the
restorative media group (M=9.67, SD = 1.52) and the non-restorative media group
(M=7.94, SD=1.86) conditions; t(46.19)= 3.59, p=.001. Consequently, the null
hypothesis was rejected, and the alternative hypothesis was accepted. These results
suggest that those who completed a word-based task presented as part of a restorative
user interface/media frame reported greater levels of presence compared to those who
completed the same word task within a non-restorative condition. As predicted, those
experiencing the restorative user interface reported greater levels of presence than those
within the non-restorative condition. Considered together, the results suggest that

restorative user interface may modulate user perceptions of both presence and restoration.
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CHAPTER IV
DISCUSSION

As hypothesized, those experiencing the restorative user interface condition
reported greater levels of restoration compared to those within the non-restorative user
interface condition. Furthermore, restorative interface users also reported greater levels of
presence compared to those within the non-restorative interface condition.

The current study adds further support to prior research indicating that restorative
effects occur not only through perceiving real-world restorative environments, but that
restorative effects occur even by perceiving representations (such as photographs and
video) of actual restorative environments. In line with prior research, including research
implicating attention as a common factor within experiences of presence and restoration,
as well as research having examined the computer user interface in both presence and
restoration, the current study further examined the role of potential user interface-based
restoration through incorporating audio-visual recording of environments as part of the

user interface. These findings indicate that specific audio-visual content containing
restorative or non-restorative representations of environments effect the users’ sense of
both presence and sense of restoration.

While attention is described as important within presence research, attention plays

a central role in Attention Restoration Theory. The concept of presence and the theory of

attention restoration are similar, but not identical. While the former is a mode
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used to further the understanding of presence, in particular, the sense of presence that
occurs in various media, computer interfaces and virtual environments etc., the latter
comes from real-world analysis of natural environments that facilitate restoration from
those experiencing restorative environments. Prior researchers have described potential
overlap between restoration and presence (with attention implicated as important within
both Attention Restoration Theory and presence.

Presence Implications

“Presence”, as stated in the introduction, has been defined as the “perceptual
illusion of non-mediation” (International Society for Presence Research, 2000, Presence
Explicated section, para. 1), and presence researchers believe that attention may be a
specific and necessary component to perceive environments as non-mediated (Schubert,
2009, p. 163). Although the current research included predictions of restoration as
described within Attention Restoration Theory, based on the tenets within Attention
Restoration Theory, the role of attention within presence is made clear in terms of media.
That is, the resulting sense of presence may occur when the media itself “does not draw
attention to itself” (International Society for Presence Research, 2000, Obtrusiveness of
medium section, para. 1). Additionally, considering elements of Attention Restoration
Theory may further reveal the implications of the current study.

Similar to the construct of presence, Attention Restoration Theory includes
descriptions of attention, environments and resulting effects on human cognition. Also
similar to the concept of presence, Attention Restoration Theory describes environments
that can be perceived without being obtrusive; restorative environments are environments

that contain elements that cost nothing for an individual to perceive. Such restorative
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environments can be attended to without any burden or taxing of attention, and are
subsequently rendered as non-attention grabbing.

With user interfaces designed for computer interfaces and various other
interfaces, designs that facilitate effective human computer interaction are important. For
those wishing to optimize clarity and minimize distraction within the computer user
interface, certain design elements which can be incorporated to achieve such an objective.
Prior research has investigated the role of restoration within computer use, including
designing restorative user interfaces that facilitate effective functioning or at least provide
a buffer to ongoing demands inherent within not only the computer user interface, but
demands within the computer users’ environment. Why might this be an important
implication for computer users? Because attention is one of several necessary
components that collectively facilitate effective functioning and cognition (c.f. Kaplan,
1995).

The following limitations and areas for future research include testing within
various physical environments, testing multiple restorative and non-restorative
backgrounds, as well as having computer users engage in a range of various tasks which
also vary in terms of enjoyment. The current study employed the use of a lab in order to
control and provide consistent environmental factors and minimize interruptions. Yet,
such limitations are not unique to the current study, and occur throughout laboratory and
environmentally-controlled studies. Future research could examine “real-world” usage
scenarios within real-world computer use to “examine effect” in non-environmentally
controlled laboratory environments, and also to see potential levels of presence and

restoration related to users intrinsically motivated use of computers, including social

26



networking. Additionally, future studies could include testing the restorative potential of
the user interface within various physical environments, varying in degree of distraction
type, frequency, intensity and duration.

The level of enjoyment associated with the task may be perceived as limitation.
That is, the word task may have provided a sense of fascination within, therefore the
second limitation within the current study (and lab based studies in general) was that the
word descrambling task may (or may not) have been intrinsically enjoyable. Prior
research has indicated that, participants reported boredom, having spent time relaxing
while viewing a simulated natural environment (Kjellgren & Buhrkall, 2010), yet the task
included within the current study was implemented to ensure that users attended to the
environment, to ensure users attended to the user interface environment for the same
amount of time, to provide an activity to complete for the necessary duration, and finally,
to prevent, as much as possible, boredom experienced by participants.

Further research may also test the hypotheses based upon a variety of restorative
and non-restorative backgrounds, and may also examine how the location and size of
various user elements effect perceptions of presence and restoration.

This study examined only one of many possible ways in which user interface
elements could be varied in, specific, purposeful ways to effect the user and user
experience. This study, having incorporated user interface elements that, as described
within Attention Restoration Theory, hypothesized that user interfaces that incorporated
restorative audio-visual elements would facilitate a greater sense of restoration of both
presence and restoration than user interfaces that incorporated non-restorative elements.

Additional studies are required to further investigate the role of the user interface,
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presence, and restoration, but this study highlights the importance of considering
environmental effects as presented within the computer user interface.

Concluding considerations of implications include application of restorative user
interface to facilitate effective human computer interaction (HCI), but also imply more
effective communication between individuals communication through mediated
interfaces. Further implications include that the incorporation of restorative media within
the user interface are likely to achieve the objective sought by presence-based researchers
who seek to create the ideal user interface. Specifically, interfaces incorporating both a
centrally located task window with a surrounding restorative animated audio-visual
elements may result in users experiencing the display in perceptually non-mediated sense
(resulting in user sense of presence) due the incorporated restorative media requiring no
effort to perceive. Further, the restorative elements of the display would also facilitate
continued attending-to or focusing-on tasks located within the task window. Essentially,
the user would perceive an environment that may demand attention within the centrally

located window while simultaneously experiencing restored levels of perception with no

effort required. Since perception of restorative environments does not require a user’s

desire to direct attention to a source, the user would be free to allocate additional
unburdened resources to task focusing, as restorative environments could restore levels of
attention on an on-going basis. Incorporating both elements within one interface, may not
only render the total experience as perceptually non-mediated, resulting in user sense of

presence, but may also restore depleted levels of attention within the computer user.
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Appendix B

WORD LIST TABLE

correct answer 1

correct answer 2

Randomized
word presented
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Appendix C
Computer Interface / Media Questionnaire 1

Temple Presence Inventory, slightly modified from Lombard, M., Ditton, T. B.,
& Weinstein, L. (2007). Measuring presence: The temple presence inventory
(TPI). Retrieved from http://astro.temple.edu/~lombard/research/p2 ab.html.

Thank you very much for agreeing to complete this questionnaire.

The questions on these pages ask about the computer interface/media
experience you just had.

There are no right or wrong answers; please simply give your first impressions
and answer all of the questions as accurately as possible, even questions that
may seem unusual or to not apply to the particular media experience you just
had. For example, in answering a question about how much it feels like you are
"inside the environment you see/hear," base your answer on your feeling rather
than your knowledge that

you are not actually inside that environment.

Throughout the questions, the phrases "the environment you see/hear" and
"objects, events, or people you see/hear" refer to the things or people that are
presented in the media experience, not your immediate physical surroundings
(i.e., the actual room you are in during the media experience).

Please circle the responses that best represent your answers. All of your
responses will be kept strictly confidential.

To what extent do you feel mentally immersed in the experience?
Notatall 1 2 3 4 5 6 7 Very much

How involving is the media experience?
Notatall 1 2 3 4 5 6 7 Very much

How completely are your senses engaged?
Notatall 1 2 3 4 5 6 7 Very much

To what extent do you experience a sensation of reality?
Notatall 1 2 3 4 5 6 7 Very much

How relaxing or exciting is the experience?
Very relaxingl 2 3 4 5 6 7 Very exciting

How engaging is the interaction?
Notatall 1 2 3 4 5 6 7 Very much
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For each of the pairs of words below, please circle the number that best describes your
evaluation of the computer experience

Impersonal 1234567 Personal
Unsociable 1234567 Sociable
Insensitive 1234567 Sensitive
Dead 1234567 Lively
Unresponsive 1234567 Responsive
Unemotional 1234567 Emotional
Remote 1234567 Immediate
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Appendix D

Computer Interface / Media Questionnaire 2

Perceived Restoration Scale, slightly modified from Appendix 1, p. 18, Hartig, T.,
Kaiser, F. G., & Bowler, P. A. (1997). Further development of a measure of perceived
environmental restorativeness. Uppsala University, Uppsala,Working Paper.

1. Being here is an escape experience.

Notatall 1 2 3 4 5 6 7 Completely
2. Spending time here gives me a break from my day-to-day routine.

Notatall 1 2 3 4 5 6 7 Completely
3. Itis aplace to get away from it all.

Notatall 1 2 3 4 5 6 7 Completely
4. Being here helps me to relax my focus on getting things done.

Notatall 1 2 3 4 5 6 7 Completely
5. Coming here helps me to get relief from unwanted demands on my attention.
Notatall 1 2 3 4 5 6 7 Completely
6. This place has fascinating qualities.

Notatall 1 2 3 4 5 6 7 Completely
7. My attention is drawn to many interesting things,

Notatall 1 2 3 4 5 6 7 Completely
8. I want to get to know this place better.

Notatall 1 2 3 4 5 6 7 Completely
9. There is much to explore and discover here.

Notatall 1 2 3 4 5 6 7 Completely

10. I want to spend more time looking at the surroundings.

Notatall 1 2 3 4 5 6 7 Completely
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11. This place is boring.
Notatall 1 2 3 4
12. The setting is fascinating.

Not at all 1 2 3 4

13. There is nothing worth looking at here.

Notatall 1 2 3 4
14. There is too much going on.
Notatall 0 1 2 3
15. It is a confusing place.

Notatall 1 2 3 4
16. There is a great deal of distraction.
Notatall 1 2 3 4
17. 1t is chaotic here.

Notatall 1 2 3 4
18. Being here suits my personality.
Notatall 1 2 3 4
19. I can do things I like here.
Notatall 1 2 3 4
20. I have a sense that I belong here.
Notatall 1 2 3 4
21. I can find ways to enjoy myself here.

Not at all 1 2 3 4

5

22. I have a sense of oneness with this setting.

Not at all 1 2 3 4
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Completely
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Completely
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23.There are landmarks to help me get around.

Notatall 1 2 3 4 5 6 7 Completely
24. 1 could easily form a mental map of this place

Notatall 1 2 3 4 5 6 7 Completely
25. It would be easy to find my way around here.

Notatall 1 2 3 4 5 6 7 Completely
26. It is easy to see how things are organized.

Notatall 1 2 3 4 5 6 7 Completely

You're almost done! These last questions are about you. Again, all of your
responses will be kept strictly confidential, so please answer as accurately and
honestly as possible.

How old are you (in years)?

Please indicate your gender: Male Female

What is your race?

Asian Native American
African American Pacific Islander
Hispanic White

Other:

Thank you very much for completing this questionnaire. We Truly value and
appreciate your time and effort!

Please return this questionnaire to the study coordinator.
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