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ABSTRACT

ATTENTION RESTORATION THEORY IN GAMING AS IT PERTANS TO
SUBSEQUENT ACADEMIC LEARNING

by Joseph D. Zoland

Past studies have conclusively shown that both irsime in natural settings and
exposure to natural stimuli promote attention negton, which involves renewal of the
ability to focus attention on intrinsically uningsting stimuli. This thesis addresses how
attention restoration pertains to subsequent acadearning and whether natural video
game settings facilitate attention restoration pkgsical environments. Each participant
completed the Sustained Attention to Response [@&RT) to deplete attention and
played a video game in a virtual nature or virwdlan environment for 5 or 15 min to
restore attention. Afterwards, participants reath@rt text on beer brewing, took a test
that assessed the quality of learning from the saxd completed the SART again to
measure changes in attentional performance. Weareher hypothesized that
participants who played in the virtual nature settivould perform better on the
comprehension test and obtain greater improvententse SART than the simulated
urban group. In addition, the experimenter expktte nature group to perform better
on both of the aforementioned measures when gigenit to play rather than 5 min.
Finally, it was hypothesized that improvement o 8ART would be positively
correlated with performance on the beer brewingidwnt. However, these hypotheses
were not supported by the results of this studlis Thesis concludes with reasons for the
lack of support, such as the apparent failure ®/SART to adequately deplete

participant attention, and offers several futurections for research.
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Introduction

Oftentimes, people must focus their attentionrdgnnsically uninteresting stimuli
(e.g., textbooks) in order to be successful. Aditay to Attention Restoration Theory
(ART), this exertion leads to the depletion of #mlity to focus attention, but restoration
of this limited resource may occur via immersiomphysical natural settings (Kaplan,
1995). The primary purpose of this study was t@anexie how virtual nature in gaming
environments may facilitate attention restoratguhsequent learning, and ultimately
academic achievement. Before investigating howidgue was addressed in the current
effort, it is necessary to examine extensivelyttreory and the research that has already
been conducted on ART.
Attention Restoration Theory: The Benefits of Natue

In his ART, Kaplan (1995) defined directed attentas having the will and
ability to focus on important thoughts and stimnlthe presence of potential distractions.
Directed attention is important for several acteatin everyday life including the finding
of appropriate strategies for problem-solving, nitmg impulsive thoughts, being able to
see the big picture, planning, and maintainingtpasaffect. Prolonged attention to any
stimuli may result in exhaustion and depletionhs& &forementioned capabilities.

According to ART, the existence of four qualitiesan environment may lead to
the restoration of directed attentidascination, being away, extent, andcompatibility
(Kaplan, 1995).Fascination is synonymous with undirected attention, whiclergefto
focus that requires little effort because the tatigeughts and stimuli are intrinsically

interesting; in contrast to directed attentiongcfiagtion requires little effort and



motivation for persons to attend to given stimufi.this way, greater levels of
fascination are thought to be related to lessegesaf directed attention, allowing for
much of directed attention to rest and become redtdeing away is linked to attention
restoration because it allows persons to distama@selves from thoughts and stimuli
that require effortful focusing. An environmenatipossesseastent is rich, coherent,
and stimulating enough to facilitate undirecte@mtibn toward its stimuli. A setting
with high compatibility fits a person’s needs and desires, allowing theggn to interact
with its stimuli while expending low amounts of @ff and little directed attention. In
summary, the four factors of ART pertain to attentrestoration indirectly by facilitating
involuntary attention and/or directly by reducimg tactivation of directed attention; both
processes allow directed attention to rest andnatusatisfactory levels.

Hartig, Mang, and Evans (1991) empirically examiA&Il' by randomly
assigning participants to nature walk, urban watkelaxation (viz., sitting in a
comfortable chair) conditions. After experiencoapnitive fatigue via the Stroop and
binary classification tasks, each participant ungeit one of the three conditions. The
authors found that the nature group had signifigagreater happiness, higher positive
affect, lower anger/aggression, and greater atteaticapacity after the intervention than
did the other two groups. Hartig et al. conclutieat physical immersion in nature
brings about several benefits.

Rather than immersing participants in physical reatike Hartig et al. (1991),
Tennessen and Cimprich (1995) examined exposurattoe via window views. The

authors examined college dorm rooms and corretaeedmount of nature in the window



views with participating residents’ scores on salareasures of directed attention (e.qg.,
Digit Span Test and Attentional Function IndexheTauthors found a significant
positive correlation between the amount of natoréhné window view and students’
performance on cognitive tests. The authors caleduhat those with views of nature
from their dorm rooms may have a better capacitylieected attention and/or easier
access to attention restoration than those witbocit views.

Like Hartig et al. (1991), Hartig, Book, Garvill|€3on, and Garling (1996)
included a control group in their Experiment 1.eylexposed some participants to an
attentional exhaustion task and then showed tha@arenalides, urban slides, or no slides;
afterwards, they assessed their attentional pedoncaon two 5-min blocks of the
memory-loaded search task (SMT). The authors fabat] although the nature group
did not differ from the other groups in either wmidual block, it had a smaller increase in
errors on the task between blocks 1 and 2 thandh#&ol group; however, there was no
difference in search speed between the two groUp®n further examination, the
authors determined that the difference betweemaral and urban groups was due to
the no-task condition; whereas the natural tasktrobno-task, and control task groups
had increases in error rate, the natural no-taskmhad a decrease in error rates from
block 1 to block 2. There were no notable diff@enbetween the urban groups and the
others on the SMT. The authors concluded thah#tere no-task group may have
possibly attained restoration as a result of theruention.

In Experiment 2, Hartig et al. (1996) showed pgrtats nature slides and urban

slides (i.e., in a manner similar to that of Expeent 1) and tested their attentional



capabilities with two 5-min blocks. In additiohgtauthors tested participant fascination
by asking them questions during the slideshowslated inquiring how many times a
particular question was asked. The authors founsignificant differences between both
groups on SMT search rates, error rates, and tadl if the correct number of questions.
The authors concluded, in congruence with Expertrigthat there were no major
differences in attention between those who viewtdgteenvironment after the
intervention.

Like Hartig et al. (1996), Hartig, Evans, Jamm@ayis, and Garling (2003)
manipulated the level of attentional exhaustioheyltested the effects of natural and
urban walks on participants who were exposed tem and moderate attentional
fatigue in the task and no-task groups, respegtivBarticipants completed two measures
of attention: the Necker Cube Pattern Control T&SRPCT) and the SMT. Afterwards,
they drove to a natural or urban site and completedattentional fatigue tasks (i.e.,
Stroop and binary classification task) in the tgsdup and nothing in the no-task group.
Then, the participants sat in a room, walked inr ttievironment and completed the
NCPCT during the middle of it, and took the NCPQil &MT again. There was an
interaction between time and environment for th& find second administrations of the
NCPCT: The natural group showed slight improvemant$the urban group’s
performance worsened by the middle of the walke &torementioned interaction was
found again when comparing scores on the firstthind administrations of the NCPCT,
but there were no differences between administiatiband 3; this occurred because the

gaps in performance between environment condisongly persisted from test 2 to test



3. The task and no-task groups did not differrenNICPCT. The SMT data revealed no
significant effects of environment or task durinther of the two administrations;
however, the authors noted that this attentionalsuee has not been demonstrated to be
as sensitive as the NCPCT. The authors conclugddgresumably because the urban
environment decreased attention or the naturahgedtleviated attention depletion, the
natural setting was linked to more positive psyobjadal outcomes than the urban one.

Similar to the utilization of slides in Hartig dt §1996), Berto (2005) examined
attention restoration via pictures of environmernis. deplete and measure attention, the
researcher had participants engage in the Sustaittedtion Response Task (SART)
before and after viewing pictures of restorativenon-restorative environments, as
defined by ART. The author found that those whewéd the restorative pictures had
significantly greater sensitivity in detecting tatg (i.e., higher d-prime scores), faster
reaction times, and a greater number of correavarssfor the posttest than the pretest;
participants in the non-restorative condition dad show these improvements between
tests. In terms of between-group comparisons erS#RT posttest, the only difference
that reached significance was faster reaction tiimethe restorative group. The author
concluded that the restorative group had greatprauements between tests because the
intervention restored their attention.

In a manner similar to Berto (2005), Experimewf Berman, Jonides, and
Kaplan (2008) tested whether exposure to natucaligs would facilitate attention
restoration. Participants completed the backwagd sban task and the Attention

Network Task (ANT), which both depleted their atten. Then, participants viewed



either natural or urban photos, and they perforthedwo aforementioned tasks again as
posttest measures. After a week, participantsmetland completed the same procedure
again, except that the picture condition (i.e.uredtor urban) was switched. In this way,
each participant completed both picture conditwith the order of presentation
counterbalanced.

Berman et al. (2008) found an interaction betwigee (i.e., pretest vs. posttest)
and picture type (i.e., natural vs. urban) forélecutive control portion of the ANT,
with only the nature group showing improvement leswtests. Though the authors did
not find this interaction for the backward digitasptask, they found that time was only
associated with improved performance on this teghe natural picture condition. The
authors concluded that even brief interactions wéture can be beneficial to cognition.

Though past research directly investigated how Algitains to attentional
measures (e.g., Berto, 2005), Kjellgren and Buh(810) examined the effects of
physical and simulated natural environments onedtstates of consciousness (ASC)
and energy. Participants, who were all suffermogrf extreme stress or burnout, sat in a
park or watched a slideshow of pictures from tlaate park; afterwards, they completed
measures of ASCs and energy. The authors foundhibse who sat in the park
subsequently had higher energy levels and gre&@€rsAhan those who watched the
slideshow. As ASCs are associated with less us@@éted attention, the authors
concluded that physical natural environments magdyécularly effective for evoking

attention restoration by facilitating ASCs and #i®rincreasing energy levels.



Similarly to Kjellgren and Buhrkall (2010), Matsumk2010) did not directly
measure attention; instead, he examined how expdsurature pertains to education.
The author noted that, surprisingly, few studiegehaxamined the relationship between
school environment and academic performance. Xpergnenter utilized linear and
non-linear regression to examine the effects afineadfter controlling for school
socioeconomic status, ethnicity, enroliment, anel @ithe main classroom building.
Matsuoka found that students from schools withebetiews of nature from the cafeteria
and with landscapes that contained more treeslans (i.e., rather than mowed lawns
or parking lots) obtained higher scores on a stahzed academic test. The author
suggested that views of nature from the cafeteag be more predictive of academic
performance than classroom window areas (i.e., wtapresented students’ access to
nature during class) because students are beteetaatelax and restore attention during
lunch than during class time.

Returning to the effects of nature on attentiomafaas, Evensen, Rich, Sjostrom,
and Patil (2011) investigated the idea that ingants may be restorative to attention.
The authors had all participants complete a reasiyag task three times during the
experiment: at baseline (time 1), after compleingoofreading task (time 2), and once
more after a 5-min break (time 3). One group afip@ants had four plants present
throughout the experiment, whereas the other did Raanaas et al. found that only the
group with plants improved significantly on thedesa span task from time 1 to time 2.
However, both groups did not improve from time 2itoe 3; this may have occurred

because the proofreading task was not very fatggaimd maximum restoration had



already occurred before the 5-min break. The astboncluded that both groups
benefited from practice at time 2, but the non-ptaoup suffered from fatigue at time 2
whereas the plants mitigated this effect for trpbroup. Thus, this experiment
demonstrated further support for ART.

Similarly, Johansson, Hartig, and Staats (2014a)exed the effects of a walk
down a street or through a park, with or withounhpany, on attention restoration. In
line with previous research, the authors hypotleesthat the park would be associated
with more attention restoration than the streekywahd the company would increase the
restoration on the streets (viz., alleviating flegdi of danger) but not in the park (viz.,
distracting participants from nature). The authwad all participants complete four
walks that involved the four combinations of coratis described above; attention was
measured before and after each walk. Interestitigéyauthors found that all participants
experienced declines in attention after the walksl, these declines were surprisingly
most severe for those who walked through the gage was no interaction between
environment and social context. However, the asthoted that, before walking through
the park, participants had significantly lower atien than walking down the streets;
thus, after examining the data, Johansson et @rrdaed that regression to the mean
seems to have caused the unexpected findings aitkecondition. The authors
concluded that these findings were inconclusiveaghether environment and company
moderated attention restoration in this study.

W. S. Shin, C. S. Shin, Yeoun, and Kim (2011) exaah the prospect that nature

may mediate the enhancement of both attention awtiman a leisurely walk. The



authors assessed participants’ cognitive functrmhraood, assigned them to either a
walk through a park or a street with several peaple vehicles, and then assessed the
two constructs again. The authors found that, edeethe park group improved their
cognitive capacity after the walk, this did not octor the street group. In addition,
whereas the park group tended to have a better mtoibe posttest than the pretest, the
street group tended to have a worse mood. Theautoncluded that their study
supports the notion that nature is associated pg@ylchological benefits.

Using the same dependent variables as the palst $atersleben and Andrews
(2013) investigated the effects of visible or sdeld natural areas on participants’ mood
and attention. In their first study, the authdrewed pictures of natural areas and asked
participants to rate the amount of restoration tlveuld expect to gain from walks in
those settings. Gatersleben and Andrews showedhthaginative walking through areas
with high prospect (i.e., open and facilitativenatle views) and low refuge (i.e., few
hiding places) was correlated with more perceiwstiaration, whereas low prospect and
high refuge were associated with less perceivadnason. The authors also found that
perceptions of danger and fear were highest imotvgorospect and high refuge settings
and lowest in the high prospect and low refugerggt these variables, although highly
correlated with each other, each mediated the tsftifqrospect and refuge via negative
associations with perceived restoration. This destrated that prospect and refuge
affect the perceived rate of attention restoratiwat is evoked by natural environments.

In their second study, Gatersleben and Andrews3Pidiestigated the effects of

either a physical or video walk through a high-pexg and low-refuge environment or a



low-prospect and high-refuge environment. Paréiotp underwent an attentional pretest,
physically walked or participated in an interactiwdeo walk through one of the two
aforementioned settings, and then took the post#stinteraction occurred in which
attention did not differ between the two settingswdeo, but the high-prospect and low-
refuge physical setting was much more facilitab¥attention than the low-prospect and
high-refuge condition. The authors concluded thateffects of prospect and refuge on
attention restoration seem to be stronger in pay#an video environments, presumably
because the video simulations are not as readiaticdo not contain as much sensory
information as physical settings.

Rather than examining virtual nature’s influenceattention, De Kort, Meijnders,
Sponselee, and IJsselsteijn (2006) examined kstsfbn stress reduction. Participants
who were randomly assigned to the low immersiordaan watched a nature film that
filled 31" of a 72” screen, whereas those in thghiimmersion condition viewed the
entire 72" screen. The authors found evidencettigbigger screen caused more
restoration from stress than the smaller scredrus;TDe Kort et al. concluded that the
restorative effects of nature via various media t@ynediated by the media’s qualities.
The authors also purported that interactive teabgioél media (e.g., video games) may
bring about greater attention restoration thancstaanifestations of natural settings
(viz., pictures).

In subsequent research on virtual nature, Mayant#r Bruehlman-Senecal, and
Dolliver (2009) compared the effects of physicall aimulated nature on attention

restoration. Physical nature participants walkedugh an arboretum and the virtual

10



nature group watched a video of a walk throughstiree area. The authors found that
physical participants had more positive emotiosl greater ability to reflect on a
problem, felt more connected to nature, and dematest greater environmental
awareness than the virtual group. Despite thd&sreinces, the physical and virtual
group did not differ in terms of attentional capgcthe authors also failed to find
evidence that attentional capacity mediated tregicgiships between nature type (i.e.,
physical or virtual) and positive mood and betweature type and the ability to reflect
on a problem. Mayer et al. concluded that physia&lire is associated with benefits that
are presumably absent in virtual nature, but bedmnsto bring about attention
restoration.

Indeed, exposure to natural settings and stim@sdeem to be associated with
many benefits, including attention restoration.odiggh many of these studies utilized
physical immersion (e.g., Hartig et al., 1991) mtyres (e.g., Berto, 2005) to bring about
benefits associated with nature, more sophisticielthologies like videos (e.g., De
Kort et al., 2006) and video games also exist asipte media through which the effects
of natural settings may be explored. Video ganmrghuge industry that has become
extremely popular, especially among college stugleAtcording to Pew Research
(Lenhart, Jones, & Macqill, 2008), 51% of persdmst @are at least 18 years old play
video games (i.e., defined in these data as consmheputer, or phone games); this
percentage increases to 81% when specifically exampeople between the ages of 18

and 29. In addition, 76% of students who are I8sef age or older play video games.
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Like immersion in natural settings, video gamesehla@en associated with several
benefits in past research as well.
Video Games: Both Popular and Beneficial

Like Berman et al. (2008), Garcia, Nussbaum, amasBi(2011) utilized the digit
span task to measure cognitive ability. The atliged a correlational study to examine
the relationship between technologies and memohey recorded participants’ usage of
several technologies and then had those studeritsmpeboth forward and backward
digit span tasks. Garcia et al. found that thoke played PC and video games had
greater digit span scores than those who did mptiaey play such games. The authors
concluded that technologies like video gaming neagllto increases in cognitive
abilities, or that persons with greater working noeies may be more motivated to use
such technologies.

Rather than using a correlational design like Gaetial. (2011), Boot, Kramer,
Simons, Fabiani, and Gratton (2008) manipulateéwigiame exposure. The authors
desired to examine differences between expert gamen-gamers, and trained gamers
(non-gamers who played a total of 21.5 hr overctingse of four to five weeks for this
experiment) via a pretest-posttest design. Byzuily a composite measure of reaction
time and accuracy, the researchers found that egpsrers performed significantly
better on Tetri® than non-gamers. In addition, trained gamers ptaged Tetris
improved significantly in reaction time on the manbtation task between the beginning

and end of the experiment. The authors concludadparticipants in the training group
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acquired stronger mental rotation skills as a tesfutideo game playing, which strongly
suggests that gaming can improve certain cognébiities

Quiroga et al. (2009) also manipulated video garpesure and examined its
relationship with increases in general intellige(@e The experimenters had
participants play three mini games (i.e., TrainglB@ard Memory, and Calculus) within
a video game called Big Brain AcademyParticipants completed a measure of general
intelligence (involving spatial ability, numericalility, and short-term memory) before
and after each of the two 50-game-trial sessionsdoh mini game. The authors found
that Train, which involved guiding a train to a fpaular destination as quickly as
possible, required and facilitated increaseg. i he authors concluded that it is possible
to identify elements in video games that may lealenefits like increased intelligence.
As different mini games were associated with défgral gains in intelligence for the
previous study, it should also be possible to ifigetements of more complex video
games (e.g.., natural stimuli) that may be assediaith the benefit of attention
restoration.

Unlike any of the other experiments, Valtchanowt&a and Ellard (2010)
examined how ART pertains to video game settirgrticipants experienced attention
depletion, completed several pretest measures, ex@@sed to either virtual nature or
the control condition, and then completed the psstineasures. The virtual nature group
used a computer mouse to walk through a simuladéatal environment that was created
with a game graphics generator, whereas contrticgeants watched a slideshow of

abstract paintings. Of primary importance to thespnt study, the authors used two
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math tests (i.e., five multiplication and five dilon questions per test) to assess
participants’ attentional capabilities during thetest and posttest phases.

Valtchanov et al. (2010) found a significant isietion between setting and time
for stress reduction, with nature participants elgmeing greater decreases in
physiological stress than control participantsratte intervention. However, the
researchers did not find the expected interacbomtath test scores; virtual nature
participants did not show more improvement on theasure (i.e., representing attention
restoration) than control participants. The authmmcluded that virtual nature can bring
about many of the same benefits as physical n&uge reduced stress). Also, they
noted that they may not have found the expecteddontion for math scores because
math performance may not adequately reflect atieaticapacity and their math tests
may have been too easy to sufficiently measurecggaants’ attention.

Researchers have demonstrated that playing vide®g may be associated with
several benefits, such as increased IQ (Quiroga,e2009). Nevertheless, no research
has demonstrated that natural video game envirotanfigcilitate attention restoration.
The only study to examine this possibility did fiotl an effect, although its measure of
attentional capability was likely vulnerable toloeg effects (Valtchanov et al., 2010).

Hypotheses

As can be seen in the review above, exposure toanahd the playing of video
games are associated with many benefits. Howevier, to this study, little research had
examined how attention may be restored in natudglorgame settings (viz., Valtchanov

et al., 2010) or how exposure to natural envirortisiemay facilitate academic learning
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(Matsuoka, 2010). In addition, no study had ingeged how virtual nature may
facilitate academic learning. This experimentportant because it helped to fill the
aforementioned gaps in the literature and demaestrahether students may play
natural video games to restore attention, faaditaairning, and consequently increase
academic achievement.

For this study, participants completed an attemti@exhaustion task, played a
video game while being exposed to a simulated abtururban environment for 5 or 15
min, read a short text, took a test that asse$sadunderstanding of the aforementioned
text, and completed the attentional exhaustion agskn. Like an extensive period of
intense studying, the first task was designed totalky exhaust participants’ attention,
and the playing of the video game was utilizedtautate a study break. The subsequent
reading of the document represented additionalystgdafter a study break. The test was
utilized to measure each student’s ability to staffgr gaming. Finally, the first task was
completed again as a posttest measure of studstdigtional capabilities.

Five hypotheses were developed for this experimimntas first hypothesized, in
accordance with ART (Kaplan, 1995), that particiigamho were immersed in the
simulated natural environments would experiencatgreattention restoration than the
virtual urban group. For this experiment, attemtiestoration was defined as
improvement in the attentional exhaustion task, [thee Sustained Attention Response
Task (SART)] from the first administration to thecend. The aforementioned
hypothesis was theoretically justified becauseupes of natural settings have been

shown to increase attention more than urban sset{idgrto, 2005; Berman et al., 2008),
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so it seemed appropriate to assume that virtuaralatnvironments would bring about
similar effects and consequently facilitate greatézntion restoration than simulated
urban settings. Secondly, although no researctekashined the temporal duration that
is necessary for attention restoration in natuidé® game settings, it was hypothesized
that there would be an interaction between setimgjtime: In contrast to the urban
condition, participants exposed to simulated natveee predicted to have greater
attentional improvements when immersed for 15 rather than 5 min. Because
surrogate nature has been shown to restore attgffderto, 2005; Berman et al., 2008)
longer exposures to it were predicted to providéigpants with greater opportunities to
restore attention. In contrast, duration of expeda the simulated urban settings was
not expected to affect test scores because urbaroements do not typically facilitate
attention restoration (Kaplan, 1995).

As attention is necessary for academic achieveaorteno, 2010, Chapter 6),
the two constructs should be positively correlatétlus, as virtual nature and longer
periods of exposure to it were expected to be trtkegreater levels of attention
restoration, it was thirdly and fourthly hypothesizhat both of these would also be
linked to greater academic achievement. For tmpgaes of this experiment, academic
achievement was defined as performance on a bewiifily assessment. Finally, it was
hypothesized that there would be a direct cor@tabietween attention restoration and

academic achievement.
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Method

Participants

After IRB approval was obtained (Appendix A), peifiants were selected via
convenience sampling. Students read a brief geguotiand scheduled an appointment
for this study online as part of a course requineini@ their General Psychology course.
Students were instructed not to participate if thagl serious histories of seizures, motion
sickness, and/or low tolerances for violence; ggneixperience was not required. A
total of 97 participants completed the entire eixpent; cases were deleted on a case-by-
case basis if they were outliers in a particulalysis (i.e., below the first quartile or
above the third quartile by 1.5 interquartile rasjge

Approximately 42% of participants in the experimestre females and 58% were
males. Participants were 19 years old on averMysst participants identified
themselves as Asian (44%), White (25%), or Hisp&dé€so), which closely mirrors the
general student population of San José State WiiyerAs this study’s participants were
enrolled in General Psychology, the majority oftiggrants were freshmen (54%),
although several students were sophomores (27%ahirs (13%).
Apparatus/Materials

Every phase of this experiment was completed ionaputer lab at San José State
University. Each participant’'s computer was eqaegbpvith a monitor that was
approximately 17” in size. A computer mouse, ko and a pair of headphones were

also utilized by each participant for this expenine
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Participants completed the Sustained Attention Bresp Task (SART) on the
aforementioned computers. For each trial, paditip saw a digit from 0 to 9 and were
told to press the spacebar unless the presentgdwvdigia 3 (i.e., the target). The version
of the SART in this study was designed to mimict8er(2005) design as closely as
possible. In this way, each trial’s duration w23 ms; each digit was displayed for the
first 250 ms, and participants could respond attang during the 1125 ms of each trial.
Each of the 10 digits were presented an equal nuoflignes; in this way, 10% of trials
contained the target (i.e., the “3” digit) and 9@% not. Participants completed 20
practice trials before the first SART, and they pteted 240 trials during each of the
first and second SART administrations. Three measaf SART performance were
utilized in this study: participants’ reaction timi@ correctly pressing the spacebar for
non-target trials, the number of target trials imah participants correctly inhibited their
responses, and d-prime. D-prime is a measureeddlility to correctly discriminate
between stimuli; it is computed by subtracting zheansform of the false alarm rate
from the z-transform of the hit rate. The falsaral rate was calculated as the number of
times a participant incorrectly inhibited a respofsr a non-target trial divided by the
total number of non-target trials, and the hit rages the number of times a participant
correctly inhibited a response for a target triglded by the total number of target trials
This SART task was programmed and run via PsychaRigh is free and open-source
software designed by Jonathan Peirce for psychalesgarch (Peirce, 2007).

Participants were immersed in virtual nature onsated urban settings of

Morrowind® on their computers. Morrowind is a game thatédl\known for its
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immersive environments and unrestricted, exployagameplay; it is the third

installment in the Elder Scroltsgame series by Bethesda. Players of Morrowimd ca
travel by foot for nearly endless amounts of timam extraordinarily large virtual world
that contains numerous natural and urban envirotsnérey can also engage in combat
with a variety of creatures and villains that aoeplayer characters (NPCs). For this
experiment, participants in the natural condititarted their exploration in the forest
surrounding Seyda Neen and urban participants begdivec. To minimize fighting

with NPCs so that participants could focus on exténg with their environments, a cheat
code was used to make participants invisible to §§iCaddition, participants’ controls
were largely restricted to simple movement. Pigdicts only used their headphones
during this portion of the study, and these headpballowed them to hear the game’s
sound effects (viz., the sounds of one’s own fems) and its soundtrack. Please see the
attached pictures of the Morrowind natural and arpaming environments that were
utilized in this study (Appendices B and C, respety).

All participants read an 1141-word document alibatprocess of beer brewing
that was compiled by Jonathan Boyajian (i.e., algate student of San José State
University). Participants also completed a brefessment designed by Boyajian to
assess learning associated with the aforementido@gdnent. This assessment was
composed of 28 multiple choice questions (i.e.fabdual and 14 conceptual items) with
four possible answers each. Sample questionsifomstrument include the following:
“During malting, barley is steeped in water around.).5-10° C; b.) 14-18° C; c.) 30-40°

C; d.) 100-150° C” and “Beer is composed mostly cd.).Malted barley; b.) Alcohol; c.)
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Hops; d.) Water.” From a larger item bank, Boyajselected questions that had the
strongest face validity and were the closest tadhanswered correctly by 50% of
respondents; he compiled these items to creataeleisbrewing assessment (personal
communication, August 15, 2012). The questionnaiseored by determining each
participant’s number of correct answers. In th&/wscores range from 0 to 28 and
higher scores indicate greater understanding af limesving. The beer brewing
assessment was found to have internal consistefiapitity in this study, with a
Cronbach’s alpha of 0.76. Please see the attdudwdbrewing notes (Appendix D) and
the beer brewing assessment (Appendix E).

Finally, a short form that was developed by theegxpenter was used to gather
demographic data and participants’ reactions twitheo game settings. Sample
demographic items request that a participant inde&cgender and ethnicity. In addition,
this form utilizes the Perceived RestorativenesdeSERS) to record participants’
responses to the video game environments. Thisiort measure in which participants
rate an environment’s restorative capabilitiesaocadance with ART (Hartig, Kaiser, &
Bowler, 1997). Individual ratings are made ona@eérom O to 6 and the PRS contains
22 items (i.e., six reverse-scored items) afterttomgi the legibility subscale; thus, total
ratings can vary from 0 to 154. A higher totalrrgtindicates a setting that is perceived
to be more restorative. Sample items for thigimsent include the following: “My
attention is drawn to many interesting things” dndant to spend more time looking at
the surroundings.” Please see the attached stovélye demographic items (Appendix

F) and Hartig et al. (1997) for the PRS items.
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Design

The design for this study was a 2 X 2 factorialerkpent. The independent
variables (IVs) were virtual environment and tinletéed to engage in the environment.
First, virtual environment was a between-subje¢tand had two levels. Participants in
the virtual natural environment wandered throughbatforests and plains of Morrowind
while avoiding towns and cities; those in the siaed urban condition wandered
throughout the town of Vivec. Time, the secondWés also a between-subjects factor
and had two levels. Participants were given 55omin to play Morrowind. The main
dependent variables (DV) were scores on the SARITbaer brewing assessment.

Participants were randomly assigned to conditiangd the first few sessions of
the experiment. In order to maintain an approxatyagéqual number of participants per
condition, the procedure for assignment to grouas subsequently different: The
condition with the lowest number of participantaay given time was then assigned to
the next session’s participants.
Procedure

Participants scheduled appointments online pri@aith session. The primary
investigator and research assistants superviseghg@ no more than five participants in
a computer lab. To become eligible for participatiall participants consented via the
signing of informed consent forms (Appendix G)re beginning of each session. For
the seven min following the delivery of consengytltompleted the SART practice trials
and the first administration of the SART. Nexg\played the Morrowind video game

in the virtual natural or urban setting for 5 orrhi. In the natural condition,
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participants were instructed to explore their sundings while avoiding towns and
cities; urban participants were told to explore ¢hg without wandering outside of it.
Then, participants were told to study the beer-bmgwlocument for the next 30 min.
They were provided with scratch paper and toldike thotes if they felt that it would
help them to learn the material, but they werermied that the following test was not
open-notes. Participants were also told thahaftgot at least 60% of the questions
correct on the following assessment, they woulértered into a gift card raffle for one
of five $20 ITunes gift cards. After the 30 mirdh@assed, the experimenter collected the
scratch paper and verified that participants haded their beer brewing notes pages.
Then, participants were given a maximum of 20 mindmplete the beer brewing
assessment; in the event that a group finisheg,dhd experiment proceeded to the next
phase early. Afterward, participants completeddd®ographics and PRS form in
approximately 5 min. Next, they completed the secadministration of the SART in
approximately 5 min. Finally, they were partiadlgbriefed (viz., told that they would
receive a thorough debriefing via email) and thafioe their participation. Altogether,
each session lasted no longer than 90 min. Afienare than one week, participants
were debriefed thoroughly via email (Appendix H).
Results

Descriptive Statistics

To verify that the beer-brewing assessment isd@g@ate measure of academic
achievement, the relationship between participagl-reported GPAs and their total

beer-brewing scores was examined. All tests afisggnce in this manuscript were

22



tested via the traditional alpha level of .05. é&wling to this aforementioned criterion,
this positive correlation reached significano@®$p) = .29 p = .016]. Please see Table 1

for a correlation matrix that includes this cortmln, as well as several others.
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Table 1. Zero-Order Correlation Matrix.

1 2 3 4 5 6 7 8 9 1C
1. Gende -
2. Age .2C --
3. College GP/ 14 =31 % -
4. Year in Colleg -.01 T2 wkk | DE kk -
5. Hours of Gaming per We: -.14 -.14 .0C .01 --
6. SART Restoration: Reaction Tinr .0¢ .2C -1k 1z -1z -
7. SART Restoration: Correct Answi .0¢ -.0z .0¢ .0 .2C A3 --
8. SART Restoration: D-Prin .0t -.0¢ 1€ .0¢ -.0t -1 .8C -
9. Academic Achievement: Beer Brewing Sc .0C .0¢€ 2C* 22 .0E -.1C .0z e -
10. PRS Scor .0C G .0¢ A€ .0z -1z ## A1 25 % --
Note: N = 67. *p<.10
**p<.05
w < 01
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As nature should be associated with greater pexdattention restoration than
urban environments, an independent-samipiest was conducted to examine whether
those who were immersed in virtual nature had @RS ratings than those who were
exposed to the simulated urban environments. Hewéwose immersed in simulated
nature did not rate their environments significahilgher on the PRS than those in the
virtual urban settingdMnar= 82.10 Dnar= 28.35,Nnar= 49, My = 79.04 Dy, = 22.62,
Nurb = 48;t(95) = 0.587p = .559, Hedgesj = 0.12). This indicates that participants did
not perceive differences between virtual environt@mthe elements of attention
restoration, as measured via the PRS.

Main Analyses

It was hypothesized that participants who were ims@e in virtual nature
environments would have greater attentional impnoemts than those in simulated urban
environments, and longer playing time would contigbto greater increases for those in
virtual nature but not in the urban settings. Afiten was measured in three ways via the
SART: average reaction times for go trials (i.errectly hitting the spacebar when the
stimulus was not a 3), number of correct respoteas-go trials (i.e., correctly
inhibiting a response when the stimulus was thgetaB), and d-prime. Each
participant’s attentional improvement scores wdrgimed by subtracting each of the
three aforementioned scores on the first performafthe SART from the second
SART. Thus, three 2 X 2 factorial ANOVA'’s were clutted to examine the
relationship between virtual environment and gaime n attentional improvement. As

can be seen in Figures 1-3, no significant effe€&nvironment, Time, or the
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Environment X Time interaction on attentional imypement were observed via reaction
times Fen(1, 90) = 0.02p = .904,9 = -0.03;Frime(1, 90) = 0.36p = .550,g = -0.12;
Fenv x Timd1, 90) = 0.01p = .932], correct responsesgh (1, 93) = 0.00p =.989,g <

.01; Frime(1, 93) = 0.57p = .451,9 = -0.15;Fgny x 1imd 1, 93) = 0.30p = .586], and d-
prime [Fen(1, 86) = 0.07p=.793,9 = -0.07;F1ime(1, 86) = 0.40p = .530,g = -0.14;
Fenv x 1imd1, 86) = 1.40p = .240]. Consequently, the aforementioned hypahegere

not supported.
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Figure 1. Average decrease in reaction times tleSART 1 to the SART 2 by virtual
environment and game time. Error bars represeiSEtMyat.s = 0.0130 (0.0270)Nat-5

= 25:MUrb-5 =0.0128 (0-0294)]Urb-5 = 23,MNat-15: 0.0097 (0.0352)’,\Nat-15: 24,MUrb-15
=0.0084 (0.0322)num-15= 22. The main effects of virtual environment gaane time,
as well as the interaction between them, did rathesignificance.
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Figure 2. Average change in number ofrrect responsefsom the SART 1 to thSART
2 by virtual environment and game ti. Error bars represent £€; Mya.s = -0.68
(3-69),nNat—5= 25,Muym.5 =-0.28 (3-35)nUrb—5 = 25,Mnat.15= 0.25 (323 NNat-15 = 24,
Murb-15 = -0.13 (3.75)nyns = 23 The main effects of virtual environment and g:¢
time, as well as the interion between them, did not reach significance.
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Figure 3. Average change in d-prime from the SAR® the SART 2 by virtual
environment and game time. Error bars represe@EtMyais = -0.25 (1.05)NNats =
24, Myr-5 = 0.03 (0-92)num-5 = 24, Mpat.15= 0.11 (0-83)nNat—15: 22, Murp-15 = -0.08
(0.91),nymw-15 = 20. The main effects of virtual environment gaane time, as well as
the interaction between them, did not reach sigaifce.
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Similar to the first hypotheses, it was expected those who were immersed in
simulated nature would have greater academic aehent than those in the urban
environments, and greater playing time would conte to greater academic
achievement for those in virtual nature but nahie urban condition. Academic
achievement was defined as each participant’s sotade on the beer-brewing
assessment. As Figure 4 illustrates, a 2 X 2 fedtANOVA was conducted to
investigate the relationship between virtual enwinent and game time on academic
achievement. Mirroring the results of the analgsisattentional gains, participants’
academic achievement did not differ as a resuirafironment F(1, 93) = .1.79p =
.185,9 =-0.27], Time F(1, 93) = 0.89p = .347,9 = 0.19], or the Environment X Time

interaction F(1, 93) = 0.23p = .634].
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Figure 4. Average score on the beer brewing assagsdy virtual environment and
game time. Error bars represent3, Mnat.s = 14.20 (4.48)Nnat5 = 25,Mymp-5 = 15.00
(4.67),I’1Urb_5 = 25,Mnat.15= 12.88 (5-01)nNat—15: 24, Myrp-15= 14.57 (4-11)nUrb—15: 23.
The main effects of virtual environment and gameetias well as the interaction
between them, did not reach significance.
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Finally, it was hypothesized that attentional imgnment would be positively
related to greater academic achievement. Howéwvere were no significant
relationships between total beer brewing scoresrapdovements in SART reaction
times f(65) = -.10,p = .441], correct responsegg5) = .03,p = .790], and d-prime
[r(65) = .15p = .224]. Thus, the final hypothesis was not sufgabr Please refer again
to Table 1 for further details.

Subsequent Analyses

As the hypotheses were not supported, it was Iplesfiat participants may not
have experienced attentional depletion after tts¢ 8BART administration and were
consequently unable to subsequently experiencetiatterestoration. Thus, Pearson
correlations were conducted to investigate theioglahips between trial number and the
three aforementioned measures of SART performasrdedth the first and second
SARTSs. Asthe SART is supposed to lead to atteatiexhaustion, participants’
performance should worsen as they progress intateetrials of the SART and their
attention continues to deplete. However, thereewersignificant relationships between
trial number and mean reaction time@B8)= .07,p = .297], correct answers(R38)=
.09,p = .148], and d-primer[238)=.05,p = .471] for the first administration of the
SART. In contrast, trial number had a weak negatrrelation with reaction times that
was trending toward significancg238)= -.124,p = .054], a significant weak negative
correlation with correct answenq238)=-.164,p = .011], and a strong negative
correlation with d-prime for the second SARTZ238)=-.434,p < .001]. Please refer to

Figures 5-10. In sum, participants’ performanaerbt decrease as trial number
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increased for the first administration of the SARU{ participants’ performance did

deteriorate as trial number increased during toers® SART.
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Figure 5. Mean reaction time by trial for the SART Means calculated from 97
participants. There was no significant lineartieteship between trial number and
reaction time for the first SART.
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Figure 6. Mean reaction time by trial for the SART Means calculated from 97
participants. The relationship between trial nundred reaction time for the second
SART was trending towards significance.
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Figure 7. Probability of a correct response kgl fior the SART 1. Means calculated
from 97 participants. There was no significanéénrelationship between trial number
and probability of a correct response to a no-g fior the first SART.
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Figure 8. Probability of a correct response gl fior the SART 2. Means calculated
from 97 participants. There was a weakly signiftcaegative relationship between trial
number and probability of a correct response to-gatrial for the second SART.
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Figure 9. Mean d-prime by trial for the SART 1.edhs calculated from 97 participants.
There was no significant linear relationship betwe&&l number and the ability to
discriminate between stimuli for the first SART.
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Figure 10. Mean d-prime by trial for the SART [eans calculated from 97
participants. There was a strongly significantaieg relationship between trial number
and the ability to discriminate between stimuli fioe second SART.
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In addition, because restoration did not diffemestn the virtual environment and
playing time groups, the possibility that participmexperienced attention restoration
within groups was examined. Three paired-sanipiests (i.e., on reaction times, correct
answers, and d-prime) were conducted for eacheofaiar groups to identify whether
participants obtained better SART scores on therskadministration of the SART than
the first. As Figure 11 illustrates, although wat nature participants had significantly
lower reaction times during the second SART thanfitist SART [(47) = 2.88p = .006,

g = 0.30], this did not occur for the simulated urlggioup {(46) = 1.33p=.191,g =

0.17]. As shown in Figure 12, although those wlayg@d for 5 min had significantly
lower reaction times during the second SART thanintitial SART [(48) = 2.51p =
.015,g = 0.26], this did not occur for the 15 min growtf@p) = 1.61p=.114,g=0.19].
Nevertheless, none of the groups obtained sigmifiganore correct answers or higher d-

prime scores on the second SART than the firstkgpaes 13-16).
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Figure 11. Average reaction time for the SART @l &ART 2 by virtual environment.
Error bars represent £E; Myat-1 = 0.289 (0.034)Mpat2 = 0.277 (0.044)0Nat = 48, Muyrp-
1=0.307 (0.042)Myrp-2 = 0.300 (0.042)nym, = 47. The change from SART 1 to SART
2 in the naturalg < .01), as well as the difference between naamdlurban groups
during both the SART Ip(< .05) and SART 2p(< .01), reached significance.
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Figure 12. Average reaction time for the SART @ &ART 2 by gameplay time. Error
bars represent £3E; Ms.; = 0.303 (0.039)Ms.2 = 0.292 (0.044)ns = 49,M15.1 = 0.293
(0.038),M15., = 0.285 (0.044)n:5 = 46. The change from SART 1 to SART 2inthe 5
min group p < .05) reached significance.
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Figure 13. Average number of correct responseth®d6ART 1 and SART 2 by virtual
environment. Error bars representS8; Myat.1 = 12.24 (4.54)Myat-2 = 12.02 (5.13),
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significant differences between the SART 1 and SAR@s well as between either
individual test, in both the natural and urban gou
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Figure 14. Average number of correct responseth®EART 1 and SART 2 by
gameplay time. Error bars representSEl Ms.; = 12.82 (4.74)Ms., = 12.34 (4.58)ns =
50,M15.1=12.81 (4.79)M15., = 12.87 (5.29)n;5 = 47. There were no significant
differences between the SART 1 and SART 2, as agelietween either individual test,
in both the 5 min and 15 min groups.
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Figure 15. Average d-prime for the SART 1 and SAR{y virtual environment. Error
bars represent £3E; Myat.1 = 0.06 (1.26)Mpat-2 = -0.10 (1.58)Nnat = 47,Myrp-1 = 0.30
(1.42),Mum-2 = 0.29 (1.41)num, = 46. There were no significant differences betwthe
SART 1 and SART 2, as well as between either inldizi test, in both the natural and
urban groups.
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Figure 16. Average d-prime for the SART 1 and SARJy gameplay time. Error bars
represent +5E; Ms5.1 =0.24 (121)M5_2 =0.08 (137)“5 =49,M15.,=0.11 (147)M152
=0.10 (1.65)n;5 = 44. There were no significant differences bevthe SART 1 and
SART 2, as well as between either individual teshoth the 5 min and 15 min groups.
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Although the amount of restoration between the &administrations of the SART
did not differ between groups, it was highly pobsiihat performance on one of the tests
differed between conditions. Of primary interestswyhether nature participants did
better on the second SART, presumably due to hilghets of attention, than the urban
group. To investigate the possibility that perfame on either of the SART
administrations differed between the virtual enmim@nt or between the game time
conditions, one 2 X 2 factorial ANOVA was conducfedeach of the three
aforementioned SART measures for both the first BARd the second SART. As
shown in Figure 11, the only significant findingen that the natural group had
significantly faster reaction times on both the SAR[F(1, 92) = 3.98p =.049,g = -
0.47] and the SART (1, 91) = 6.90p = .010,g = -0.53] than the urban group; there
were no interactions between virtual environmeimt gameplay time.

Because only the natural and the 5-min groupddmstdr reaction times on the
second SART than the first, it seemed prudentuestigate whether a particular
combination of environment and time were primardgponsible for these findings. To
better understand whether a particular combinaifaronditions lead to attention
restoration, three additional paired-samplessts were conducted on the four
combinations of groups. Although those who plaiyedrtual nature for 15 mint(22) =
1.70,p = .104,g = 0.29], simulated urban for 5 mit{33) = 1.26p = .220,g = 0.22], and
virtual urban settings for 15 mit(22) = .61,p = .550,g = 0.12] did not have
significantly different reaction times on the sed@ART than the first, those who played

in virtual nature for 5 min had significantly fasteaction times on the latter SART
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[t(24) = 2.41p=.024,g = 0.33]. Please see Figures 17-18. As can beisdégures
19-22, none of the combinations of conditions hgdiBcantly more correct answers or

higher d-prime scores on the second SART thanirtste f
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Figure 17. Change in average reaction time fraenSART 1 to the SART 2 for
simulated natural settings for 5 or 15 min. Elbvars represent £3£; Myat.s.1= 0.290
(0-037),MNat—5—2= 0.277 (O-O4O)mNat—5 = 25,MNat—15—1= 0.288 (O-OBZ)MNat—15—2= 0.276
(0.048),nNat-15= 23. The change from SART 1 to SART 2 in tho$®\played in the
virtual natural environment for 5 min reached sfigance p < .05).
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Figure 18. Change in average reaction time froaenSART 1 to the SART 2 for
simulated urban settings for 5 or 15 min. Errasbapresent £8; Mymp.5.1 = 0.316
(0-039),MUrb-5-2 =0.307 (0-043)mUrb-5 = 24,MUrb-15-1: 0.298 (0-044)MUrb-l5-2: 0.293
(0.040),nyrp-15= 23. The change from SART 1 to SART 2 did nattesignificance in
either group.
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Figure 19. Change in average number of correavarssfrom the SART 1 to the SART
2 for simulated natural settings for 5 or 15 mitrror bars represent £E; Myats.1=
12.48 (4-80)MNat—5—2: 11.80 (5-03)nNat—5: 25,MNat—15—1= 12.00 (4-33)MNat—15—2= 12.25
(5.33),Nnat-15= 24. The change from SART 1 to SART 2 did natctesignificance in
either group.
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Figure 20. Change in average number of correavarssfrom the SART 1 to the SART
2 for simulated urban settings for 5 or 15 minroEbars represent 13E; Myp-5.1 =
13.16 (4-75)MUrb-5-2: 12.88 (4-12)nUrb-5 = 251MUrb-15-1: 13.65 (5-18)MUrb-15-2: 13.52
(5.30),nym-15= 23. The change from SART 1 to SART 2 did netctesignificance in
either group.
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Figure 21. Change in average d-prime from the SARG the SART 2 for simulated
natural settings for 5 or 15 min. Error bars repré £1SE; Mnat-5-1 = 0.18 (1.17)Mnat-5-
2= -0.16 (1-54)nNat-5 = 251MNat-15-l: -0.07 (1-36)MNat-15-2: -0.03 (1-65)nNat-15: 22.
The change from SART 1 to SART 2 did not reachifigance in either group.
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Figure 22. Change in average d-prime from the SARG the SART 2 for simulated
urban settings for 5 or 15 min. Error bars repnesé SE; Myrp-5.1 = 0.30 (1.27)Murp-5-2
=0.34 (1-15)nUrb-5 = 24,Myrp-15.1= 0.30 (1-59)MUrb-l5-2: 0.23 (1-68)nUrb-l5 =22. The
change from SART 1 to SART 2 did not reach sigatifice in either group.
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Discussion

Prior to this experiment, a plethora of reseamttention Restoration Theory
(ART) had shown that natural environments tendriagoabout more attention
restoration than urban ones (e.g., Hartig et 8b11 Raanaas et al., 2011). | examined
the prospect that virtual natural environments m@aynore facilitative of attention
restoration than simulated urban settings. Unfately, the results of the study did not
support this notion. There were no significantfedénces in SART improvement scores
between those who were immersed in virtual natutglman environments, regardless of
the duration of exposure to these settings. Timesfirst two hypotheses were not
supported.

In addition, as attention is thought to be neagsfsa academic learning and
achievement (Moreno, 2010, Chapter 6), | expeaduht that those who were
immersed in simulated natural environments wouldbetter and thus score higher on
the beer brewing test than those who were expasettial urban settings.
Unfortunately, paralleling the findings on attemtieestoration, there were no significant
differences in beer brewing exam scores betweenith&l nature and simulated urban
groups, regardless of the duration of exposurbded environments. Consequently, the
third and fourth hypotheses were not supported.

Again, as attention is thought to be requiredaimademic learning and
achievement, | hypothesized that there would bes#ipe relationship between attention

restoration and academic achievement. Howevere there no significant relationships
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between beer brewing exam scores and improveme®ART reaction times, correct
responses, or d-prime. Thus, the fifth hypothesis not supported.

Unfortunately, the five hypotheses of this expemtwere not supported. Upon
subsequent analyses, | determined that the expeetgtive correlations between trial
number and the SART performance measures did ot éar the first administration of
the SART, but they did exist in the second adnvatgin. In addition, there was
substantial variation within the individual enviment and gameplay time conditions, as
can be seen by the large standard deviations wgtloinps on both the SART
improvement and beer brewing scores (see Figugs Thus, one plausible explanation
for the lack of significance is that participantgexed the experiment with different
levels of available attention, which was not adégjyadepleted during the five minutes
of the first SART administration. Consequentlye tinchecked attentional differences
within groups contributed to error variance andrdased the statistical power of the
analyses.

Although Berto’s (2005) study and this study aelil an identical SART
procedure, the two experiments resulted in findithgs$ were quite different. The only
major similarity was that only those who were exgmbt natural environments, rather
than urban ones, had faster reaction times duhieig second SART than the first.
Whereas Berto found that those who viewed restargtictures had faster reaction times
than the non-restorative group on the second SARTdt the first, the results of this
study revealed that the natural group had sigmfigdaster reaction times than the urban

group on both the first and second SARTS; this satgthat the natural group was more
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proficient at the SART than the urban group befweimg exposed to the gaming
intervention. Although the natural group in thisdy was the only environment
condition that obtained significantly faster reanttimes on their second SART than the
first, the significant difference on the first SARUggests that the natural group was
more proficient and possibly more capable of impraent between SART
administrations than the urban group. In otherdspit is impossible to say with
certainty that virtual nature caused the simulat&iire group to obtain greater reaction
time improvements because the groups were diffexiethie start. Berto found that nature
participants had improvements in reaction times;exd answers, and d-prime from the
first SART to the second SART but the urban groigondt, whereas the only change |
found for the natural group was the aforementiangarovement in reaction times.
Although Berto’s study strongly suggested that exjpe to natural environments brings
about greater attention restoration than urban,dhiesidea was not supported in this
study.

It should be noted that, contrary to expectatitmsie was no significant
difference in ratings on the Perceived RestoraggsrScale (PRS) between the virtual
nature and simulated urban conditions. As mentigreviously, the PRS was designed
to measure the amounts of ART elements that asepteén environments to gauge their
potentials for attention restoration (Hartig et #4B97). Thus, it is possible that, as the
virtual nature environments were not linked to leigRRS scores than the urban ones,
there was no difference in restorative qualitiesvieen the two settings. This provides

an additional explanation for the lack of signifitaifferences in this study. However, it
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should be noted that the PRS had never before usszhto gauge the restorative
gualities of virtual environments; it may not beaisfactory measure of restorative
potential for simulated settings. Indeed, som#hefquestions seem awkward when
applied to virtual environments (e.g., “Being hbae#ps me to relax my focus on getting
things done”). Future research should further emarthe applicability of the PRS to
simulated environments.

Another caveat to this study is that the beer-brguneasure may not have been a
truly accurate proxy of academic achievement. $higdy utilized a beer-brewing
measure, rather than a traditional math exam famgte, because something like a math
exam may be largely influenced by students’ indmaldbackgrounds. In other words,
this measure was utilized to minimize unexplainatalgance in participants’ test scores
by choosing a topic that was relatively unfamit@the majority of young college
students. Although some may consider a beer bretest to be an inadequate measure
of academic achievement, there was a significasitige correlation between the beer
brewing scores and GPA in this study. It is pdssibat a more traditional measure may
have been more sensitive to students’ academigifgpand achievement. However, as
attention is necessary for academic achievementrand were no differences in
attention restoration as the result of my interiamtit is extremely unlikely that
performance on a different measure would have fsgnitly differed between the
gaming conditions.

After weighing all of the evidence, | concludetthi@ virtual environments of

Morrowind do not seem to have notably differeneefé on students’ attention and
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academic achievement. Although the first SART bt fully deplete participants’
attention, there presumably still would have beffler@nces if Morrowind’s natural
settings had much stronger positive effects omatte restoration and academic
achievement than its urban environments. Howekiexr conclusion does not undermine
the notion that physical natural and urban envirents have differing effects on
attention as described by ART, nor does it purff@t such physical settings have
negligibly differential effects on students’ acadeiachievement. Instead, | suggest that
the benefits of nature on these constructs arecegtiwhen simulated in virtual
environments that resemble those in this studis gossible that factors such as more
realistic graphics may increase the restorativem@! of virtual natural environments,
by causing these settings to more closely reseptbtsical nature. As much research
has been done to investigate the effects of phiysrearonments on attention restoration,
further studies such as this one are needed terhettlerstand the best media through
which surrogate nature can facilitate attentionoregion and academic achievement.
After such research has been completed, reseantiagrbe capable of identifying games

that are both fun to play and strongly benefiaahttention and academic achievement.

47



References

Berman, M. G., Jonides, J., & Kaplan, S. (2008he Tognitive benefits of interacting
with nature. Psychological Science, 19, 1207-1212. doi:10.1111/j.1467-
9280.2008.02225.x

Berto, R. (2005). Exposure to restorative envirenta helps restore attentional capacity.
Journal of Environmental Psychology, 25, 249-259.
doi:10.1016/j.jenvp.2005.07.001

Boot, W. R., Kramer, A. F., Simons, D. J., Fabi&ni, & Gratton, G. (2008). The
effects of video game playing on attention, memang executive controlActa
Psychologica, 129, 387-398.

De Kort, Y., Meijnders, A., Sponselee, A., & IIsdelin, W. (2006). What's wrong with
virtual trees? Restoring from stress in a mediatedronment.Journal of
Environmental Psychology, 26, 309-320.

Garcia, L., Nussbaum, M., & Preiss, D. D. (201)the use of information and
communication technology related to performanceanking memory tasks?
Evidence from seventh-grade studer@®mputers & Education, 57, 2068-2076.
doi:10.1016/j.compedu.2011.05.009

Hartig, T., Book, A., Garvill, J., Olsson, T., & @Gag, T. (1996). Environmental
influences on psychological restoratidgcandinavian Journal of Psychology, 37,
378-393.

Hartig, T., Evans, G. W., Jamner, L. D., Davis,< D, & Garling, T. (2003). Tracking
restoration in natural and urban field settingsurnal of Environmental
Psychology, 23, 109-123. doi:10.1016/S0272-4944(02)00109-3

Hartig, T., Kaiser, F. G., & Bowler, P. A. (1997 urther development of a measure of
perceived environmental restorativenelsstitute of Housing Research, Working
Paper Number 5.

Hartig, T., Mang, M., & Evans, G. W. (1991). Restive effects of natural environment
experiencesEnvironment and Behavior, 23(1), 3-26.

Kjellgren, A., & Buhrkall, H. (2010). A comparisaf the restorative effect of a natural
environment with that of a simulated natural enmiment. Journal of
Environmental Psychology, 30, 464-472. do0i:10.1016/].jenvp.2010.01.011

Gatersleben, B., & Andrews, M. (2013). When wadkin nature is not restorative—The
role of prospect and refugélealth & Place, 20, 91-101.

48



Johansson, M., Hartig, T., & Staats, H. (2011)ycRslogical benefits of walking:
Moderation by company and outdoor environmeiplied Psychology: Health and
Well -Being, 3, 261-280. doi:10.1111/j.1758-0854.2011.01051.x

Kaplan, S. (1995). The restorative benefits otir@tToward an integrative framework.
Journal of Environmental Psychology, 15, 169-182. doi:10.1016/0272-
4944(95)90001-2

Lenhart, A., Jones, S., & Macgill, R. (2008)ideo games: Adults are players too.
Retrieved from http://pewresearch.org

Matsuoka, R. H. (2010). Student performance agt kchool landscapes: Examining
the links. Landscape and Urban Planning, 97, 273-282.

Mayer, F. S., Frantz, C. M. P., Bruehlman-Send€al& Dolliver, K. (2009). Why is
nature beneficialZEnvironment and Behavior, 41, 607-643.

Moreno, R. (2010). Chapter 6: Cognitive viewsezrhing. In R. Johnson, E. Ford, &
V. Vargas (Eds.)Educational Psychology (pp. 192-233). Hoboken, NJ: John Wiley
& Sons, Inc.

Peirce, J. W. (2007). PsychoPy—psychophysics soéw Python.Journal of
Neuroscience Methods, 162(1), 8-13.

Quiroga, M. A., Herranz, M., Gomez-Abad, M., Kelt,, Ruiz, J., & Colom, R. (2009).
Video-games: Do they require general intelligen€gPputers & Education, 53,
414-418. doi:10.1016/j.compedu.2009.02.017

Raanaas, R. K., Evensen, K. H., Rich, D., Sjost@mg& Patil, G. (2011). Benefits of
indoor plants on attention capacity in an officisg. Journal of Environmental
Psychology, 31, 99-105. do0i:10.1016/}.jenvp.2010.11.005

Shin, W. S., Shin, C. S,, Yeoun, P. S., & Kim,.J2011). The influence of interaction
with forest on cognitive functionScandinavian Journal of Forest Research, 26,
595-598.

Tennessen, C. M., & Cimprich, B. (1995). Viewsaiure: Effects on attentiorournal
of Environmental Psychology, 15, 77-85.

Valtchanov, D. V., Barton, K. R., & Ellard, C. (2011 Restorative effects of virtual

nature settingsCyberpsychology, Behavior, and Social Networking, 13, 503-512.
doi:10.1089=cyber.2009.0308

49



SAN JOSE STATE
UNIVERSITY

Division of Academic Affairs

Associate Vice President
Graduate Studies & Research

www.sjsu.edu/gradstudies
One Washington Square
San José, California 95192-0025

Voice: 408-924-2427
Fax: 408-924-2612

www.sjsu.edu

IRB Approval Form (Appendix A)

To:  Joseph Zoland CS&?‘&A/
From: Pamela Stacks, Ph.D, £ MPVQr

Associate Vice President
Graduate Studies and Research

Date: October 16, 2012

The Human Subjects-Institutional Review Board has approved your
request to use human subjects in the study entitled:

“Attention Restoration in Gaming as it Pertains to Subsequent Academic
Learning”

This approval is contingent upon the subjects participating in your
research project being appropriately protected from risk. This includes the
protection of the confidentiality of the subjects’ identity when they
participate in your research project, and with regard to all data that may be
collected from the subjects. The approval includes continued monitoring
of your research by the Board to assure that the subjects are being
adequately and properly protected from such risks. Ifat any time a
subject becomes injured or complains of injury, you must notify Dr.
Pamela Stacks, Ph.D. immediately. Injury includes but is not limited to
bodily harm, psychological trauma, and release of potentially damaging
personal information. This approval for the human subject’s portion of
your project is in effect for one year, and data collection beyond

October 16, 2013 requires an extension request.

Please also be advised that all subjects need to be fully informed and
aware that their participation in your research project is voluntary, and that
he or she may withdraw from the project at any time. Further, a subject’s
participation, refusal to participate, or withdrawal will not affect any

serviees that the subject is receiving or will receive at the institution in
which the rescarch is being conducted.

If you have any questions, please contact me at (408) 924-2427.
Protocol #S1204069

cc. Ron Rogers 0120

50



Morrowind Nature Pictures (Appendix B)
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Morrowind Urban Pictures (Appendix C)
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Beer Brewing Notes (Appendix D)

The Basics of Beer Brewing

Barley

Fundamentally beer is the product of the alcohelimentation by yeast of
extracts of maltetbarley. While malt and yeast contribute substégtia the character
of beers, the quality of beer is at least as muitimetion of the water and, especially, of
the hops used in its production.

Barleystarch supplies most of the sugars from which kbehal is derived in the
majority of the world’s beers. Historically, thsbecause, unlike other cereals such as
wheat, barley retains its husk on threshing arsltibsk traditionally formed the filter
bed through which the liquid extract of sugars sesarated in the brewery.

The starch in barley is enclosed in eedlll and proteins and these wrappings are
stripped away in the malting process (essentialijmaed germination of the barley
grains), leaving the starch essentially preservdus softens the grain and makes it more
readily milled. Not only that, but unpleasant gsaand astringent characters are
removed during malting.

Malting/Kilning

Malting commences with steeping of barley in watiet4-18 C for up to 48
hours, until it reaches a moisture content of 424& his is usually achieved in a 3-stage
process, with the steeps being interspersed wiithésats’ that allow the barley to get
some oxygen (to ‘breathe’).

Raising the moisture content allows the graindorgnate, a process that usually
takes 3-5 days at 16-2C. In germination, the enzymes break down thewalls and
some of the protein in the starchy endosperm, wisithe grain’s foodeserve, rendering
the grain friable. Amylases are produced in geatiom and these are important for the
mashing process in the brewery.

After the malt is steeped, it is placed insida&iln. Progressively increasitige
temperature during kilning arrests germination giRes that progressively increase
temperatures over the range 50 to perhap$ Cld&re used to dry the malted barley to less
than 5% moisture, while preserving heat-sensitna/mes. The more intense the kilning
process, the darker the malt and the more roasitharnt are its flavor characteristics.
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Mashing

In the brewery, the maltegtainmust first be milled to produce relatively fine
particles, which are for the most part starch. pasicles are then intimately mixed with
hot water in a process called mashing. The watest possess the right mix of salts. For
example fineales are produced from waters with high levelsabdéiom. Famous pilsners
are from waters with low levels of calcium. Tygdlganashes have a thickness of three
parts water to one part malt and contain a staadoaind 6% C, at which temperature the
granules of starch are converted by gelatinizdtiom an indigestible granular state into
a “melted” form which is much more susceptible maygmatic digestion.

The enzymes that break down the starch are cleedmylases. They are
developed during the malting process, but onlyt $teact once the gelatinization of the
starch has occurred in the mash tun. Some bremittsave added starch from other
sources, such as maize or rice, to supplementrdratmalt. These other sources are
called adjuncts.

Lautering/Boiling

After perhaps an hour of mashing, the liquid mortof the mash, known as the
wort, is recovered, either by straining throughé&dual spent grains (lautering) or by
filtering through plates. The wort is run to thettke (sometimes known as the copper,
even though they are nowadays fabricated fromIstsrsteel) where it is boiled, usually
for 1 hour. Boiling serves various functions, udihg sterilization of wort, precipitation
of proteins (which would otherwise come out of $iolu in the finished beer and cause
cloudiness), and the driving away of unpleasanngreharacters originating in the
barley. Many brewers also add some adjunct swddhss stage, at which most brewers
introduce at least a proportion of their hops.
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Hopping

The hops have two principal components: ream$essentiabils. The chemical
composition of the resins (so-called alpha-acids)caanged (“isomerized”) during
boiling to yield iso-alpha-acids, which provide thigterness to beer. This process is
rather inefficient. Nowadays, hops are often etéd with liquefied carbon dioxide and
the extract is either added to the kettle or extehgisomerized outside the brewery for
addition to the finished beer (thereby avoiding&sdue to the bitter substances’
tendency to stick on to yeast).

The oils are responsible for the “hoppy nose” earb They are very volatile and
if the hops are all added at the start of the thaih all of the aroma will be blown up the
chimney. In traditional lager brewing a proportmithe hops are held back and only
added towards the emd boiling, which allows the oils to remain in the wofFor
obvious reasons, this process is calledhajgping. In traditional ale production, a
handful of hops is added to the cask at the endeoprocess, enabling a complex mixture
of oils to give a distinctive character to suchdurets. This is called diyopping. Liquid
carbon dioxide can be used to extract oils as agefesins and these extracts can also be
added late in the process to make modificatiorsety flavor.

Fermentation

After the precipitate produced during boiling e®n removed, the hopped wort
is cooled and pitched with yeast. There are mémayns of brewing yeast
(Saccharomyce8erevisiae), and brewers jealously guard and Idiek their own strains
because of their importance in determining bramdtitly. Fundamentally brewing yeast
can be divided into alendlagerstrains, the former type collecting at the surfatthe
fermenting wort and the latter settling to the bottof a fermentation (although this
differentiation is becoming blurred with modernnfenters). Both types need a little
oxygen to trigger off their metabolism, but otheseithe alcoholic fermentation is
anaerobic. Ale fermentations are usually completkin a few days at temperatures as
high as 20° C, whereas lager fermentations atvasa86° C can take severateks.
Fermentation is complete when the desired alcobwatent has been reached and when an
unpleasant butterscotch flavor which develops dyaihfermentations has been mopped
up by yeast. The yeast is harvested for use imékefermentation.

Conditioning

Nowadays, the majority of beers, both ales andriggeceive a relatively short
conditioning period after fermentation and befolteation. This conditioning is ideally
performed at —1° C for a minimum of three days,armhich conditions more proteins
drop out of solution, making the beer less likelygb cloudy in the package or glass.

The filtered beer is adjusted to the required @aation before packaging into
cans, kegs or glass or plastic bottles. Much efcdrbonation in beer is a natural result
(CO; byproducts) of the fermentation process.
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Beer Brewing Assessment (Appendix E)

Please do not start this assessment until the researcher instructs you to do so. If you
opened this page by accident, please press the minimize button in the upper right hand
corner and select the correct program instead. Thank you for your cooperation.

Please write your participant ID number in the box below. You can refer to the sticky
note program by pressing the minimize or restore down button in the top right hand
corner. Please verify that the number is correct, as an incorrect entry will both hinder
data collection and make it impossible to enter you into the raffle.

Participant ID Number:

After you have verified that the ID number is correct, please maximize this window
(make this page cover the whole screen) and do not refer to any outside materials for
the rest of the assessment period. Please wait until the experimenter tells you to begin
before starting the test.

Instructions: Please electronically mark your responses on this form. Remember, you
are not allowed to use any outside materials. This test contains a total of 28 questions
and you will have 20 minutes to complete it. Have fun and good luck!

What is the most common source of the sugars used in beer?
O Hops (1)

O Barley (2)

O Wheat (3)

O Yeast (4)

The “melting” of starch during mashing is called
O Isomerization (1)

O Malting (2)

QO Precipitation (3)

O Gelatinization (4)

What is the purpose of raising the temperature during kilning?

O To boil the mash (1)

QO To break down the cell wall and proteins surrounding the starch (2)
Q To stop the germination of the barley sprouts (3)

O To melt the barley starch and cause gelatinization (4)
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Isomerization refers to

O A change in chemical structure (1)

O The removal of ions from the Barley extract (2)
QO The building of maltose molecules (3)

O A process that can usually take 3-5 days (4)

Alcoholic fermentation is primarily

O Anaerobic (does not use oxygen) (1)
QO Aerobic (uses oxygen) (2)

O Both A and B (3)

O None of the above (4)

Why are the barley sprouts germinated?

O To break down the cell wall and proteins surrounding the starch (1)
O To increase the amount of barley in the malt (2)

O To break down the starch before gelatinization (3)

QO To increase the amount of adjuncts in the mash (4)

Lautering is the process whereby

O Fresh barley is boiled in water (1)

O The composition of the oils and resins from the hops are changed (2)
O The liquid portion of the mash is strained (3)

O Granules of starch are converted into simple sugars (4)

Which of the following beer brewing steps are in the right order?
O Mashing, Lautering, Malting, Conditioning (1)

O Kilning, Lautering, Hopping, Fermentation (2)

Q Malting, Hopping, Mashing, Conditioning (3)

O Malting, Kilning, Fermenting, Boiling (4)

In beer brewing, adjuncts are defined as

QO Enzymes that break down starch (1)

Q Seasonings added with the hops (2)

O Salts added to the water to produce the right mix (3)
O Additional sources of starch (4)

‘Air rests’ during malting

O Keep the barley from burning (1)
QO Allow the barley to dry (2)

QO Give the barley oxygen (3)

O Give the malt yeast (4)
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The malt sugar solution is boiled with hops in order to
O Increase the alcohol content (1)

O Provide seasoning (2)

O Release enzymes in the hops (3)

O Filter unwanted organic waste (4)

Kilning usually removes around of the moisture from the malted barley
O 5% (1)

QO 25% (2)

QO 75% (3)

O 95% (4)

The two main products of the fermentation process in beer brewing are
O Yeast and barley (1)

O Amylase and alcohol (2)

O 02 and alcohol (3)

O CO02 and alcohol (4)

Which of the following are the most crucial to the beer brewing process?
O Water, barley, yeast (1)

O Hops, Yeast, 02 (2)

QO 02, water, amylases (3)

O Yeast, salt, barley (4)

The enzymes that break down the cell walls and expose the starch are called
QO Yeasts (1)

O Adjuncts (2)

Q Saccharomyces Cerevisiae (3)

O Amylases (4)

Fine ales are typically produced from waters with
O High levels of Sodium (1)

O Low levels of Sodium (2)

O High levels of Calcium (3)

O Low levels of Calcium (4)

During malting, barley is stepped in water around
O 5-10°C (1)

O 14-18°C (2)

O 30-40°C (3)

O 100-150°C (4)
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Kilning is similar to which process?
O Thickening a liquid (1)

QO Sprouting seeds (2)

O Roasting coffee (3)

O Boiling water (4)

The carbonation in beer

O Is added after the beer has fermented (1)

O Is due primarily to the addition of hops during boiling (2)
O Is what eventually kills off the yeast (3)

QO Is a natural result of fermentation (4)

The two principal components of the hops are the
O Yeast and sugar (1)

O Yeast and amylase (2)

QO Starch and maltose (3)

O Resins and essential oils (4)

Kilning usually occurs around
O 0-50°C (1)

QO 20-60°C (2)

O 50-110°C (3)

O 100-150°C (4)

Lagers generally have yeast that

QO Collect at the top of the fermenting wort (1)

QO Collect at the bottom of the fermenting wort (2)

O Do not collect in any particular area (3)

O Produce lower amounts of alcohol compared to ales (4)

Conditioning is ideally performed at
15°C for at least 5 days (1)

5°C for at least 3 days (2)

-5°C for at no more than 5 days (3)
-1<C for at least 3 days (4)

000

Beer is composed mostly of
O Malted barley (1)

QO Alcohol (2)

O Hops (3)

O Water (4)

59



During winemaking, grapes are often crushed in order to free the contents of the
berries. This process is most similar to

O Mashing (1)

O Malting (2)

O Lautering (3)

O Kilning (4)

What is most likely the correct set of steps for winemaking?

QO Crush grapes, mix with sugar and water, strain liquid, add yeast, ferment, bottle (1)

O Crush grapes, mix with sugar and water, add yeast, ferment, boil, strain liquid, bottle
2

O Crush grapes, mix with sugar and water, add yeast, ferment, strain liquid, bottle (3)

QO Sprout grapes, mix with sugar and water, boil, add yeast, ferment, bottle (4)

Malting is similar to which process?

QO Thickening a liquid (1)

QO Sprouting seeds (2)

O Roasting coffee (3)

O Boiling water (4)

Yeast is added to the hopped wort in order to
O Provide seasoning (1)

O Activate the enzymes for mashing (2)

O Begin fermentation (3)

O Produce CO2 (4)

You have reached the end of the assessment. Please feel free to check and modify
your answers until the time is up; you may return to previous pages by clicking the arrow
facing to the left. Otherwise, mark the box below and click the arrow facing to the right in
order to submit your answers.

Q Yes, | have completed the assessment. If | have finished early, | will wait quietly for
everyone else to finish. (1)
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Demographics Form (Appendix F)

Please do not start this survey until the researcher instructs you to do so. If you opened
this page by accident, please press the minimize button in the upper right hand corner
and select the correct program instead. Thank you for your cooperation.

Instructions: Please click the answer that best describes you and type in your answer
when a blank is provided. Again, please refer to the sticky note to write your participant
ID number and verify that it is correct before beginning the survey. Thank you!

Participant ID Number:

Gender

O Male (1)

O Female (2)

Q Other (Please Specify Below) (3)

Age

Ethnicity

Asian (1)

Black (2)

White (3)

Hispanic (4)

Native American (5)

Pacific Islander (6)

Other (Please Specify Below) (7)

C0CO0000O0

College Major
College GPA (0.00 - 4.00)

College Year

O Freshman (1)

O Sophomore (2)

Q Junior (3)

QO Senior (4)

Q Super Senior (5+ Years) (5)

Total Hours of Console, Computer, + Phone Games per Week
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How Much Had You Played Morrowind Before Today?
O None (6)

O Not Much (7)
QO Some (8)

O Quite a Bit (10)
O ALot(9)

Level of Interest in the Beer Brewing Process
Not interested (1)

Slightly interested (2)

Moderately interested (3)

Quite interested (4)

Extremely interested (5)

0000

Previous Knowledge About Beer Brewing
Knew nothing (1)

Knew very little (2)

Knew some things (3)

Knew a lot (4)

Knew most things (5)

0000
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Informed Consent Form (Appendix G)

Agreement to Participate in Researc

Responsible Investigator(s): Joseph Zoland (SJSU M.A. Student) and Dr. Ron Rogers
(Department Chair, SISU Psychology Department)
Title of Protocol: Gaming and Learning

1. You have been asked to participate in a research study investigating the effects of
computerized activities on the acquisition of knowledge.
2. You will be asked to perform a computerized task of cognition twice, play a computer game,
read some notes on beer brewing, and complete both an assessment on beer brewing and a
short survey. This study’s estimated duration is 1.5 hr and it will be conducted in a Dudley
Moorhead Hall (DMH) computer lab at SJSU.
3. Please do not participate if you have a history of seizures while playing video games (viz.,
photosensitive epilepsy or video game-induced seizures), as there is a possibility that the
tasks of this study may invoke a seizure for those with such a history. There is a slight chance
that the playing of the video games may cause motion sickness or discomfort due to minimal
violence that has been deemed acceptable for teens, so please do not participate if these
have been serious issues in your past. Other possible minor discomforts include minimal
levels of cognitive strain and test-taking anxiety while completing the aforementioned tasks.
No additional risks or discomforts are anticipated.
4. You may benefit from learning about beer brewing in this experiment.
5. Although the results of this study may be published, no information that could identify you
will be included. During data collection, participant numbers that are not directly linked to their
identities will be used to classify the data. Afterward, consent forms will be stored in a locked
file cabinet in the DMH building at SJSU, and the remaining data will be stored in the primary
investigator’s password-protected computer.
6. You will receive course credit if you participate in this experiment as part of a course
requirement. In addition, all participants who correctly answer 60% of the assessment
questions will have the chance to win one of five $20 iTunes gift cards in an upcoming raffle.
7. Questions about this research may be addressed to Joseph Zoland i
Complaints about the research may be presented to Ronald Rogers,
Department Chair of psychology, at (408)924-5652. Questions about a research subjects’
rights, or research-related injury may be presented to Pamela Stacks, Ph.D., Associate Vice
President, Graduate Studies and Research, at (408) 924-2427.
8. No service of any kind, to which you are otherwise entitled, will be lost or jeopardized if you
choose not to participate in the study.
9. Your consent is being given voluntarily. You may refuse to participate in the entire study or
in any part of the study. You have the right to not answer questions you do not wish to
answer. If you decide to participate in the study, you are free to withdraw at any time without
any negative effect on your relations with San Jose State University.
10. At the time that you sign this consent form, you will receive a copy of it for your records,
signed and dated by the investigator.

- The signature of a subject on this document indicates agreement to participate in the
study.

- The signature of a researcher on this document indicates agreement to include the
above named subject in the research and attestation that the subject has been fully
informed of his or her rights.

Participant’s Signature Date

Investigator’s Signature Date
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Debriefing Form (Appendix H)

Recently, you completed an experiment examining the effects of a study break on the
acquisition of knowledge. In the beginning of the experiment, you completed the
Sustained Attention to Response Task (SART). We had participants complete this task
to exhaust their attention; this was done to simulate how one’s attention becomes
depleted after studying for a long period of time. Afterward, you played a video game
called Morrowind, which acted as the study break. Later, you read some notes and
completed an assessment. We included five $20 iTunes gift cards to motivate
participants to try their very best when studying for and completing the assessment. We
were interested in examining elements of the video games that may restore attention
and facilitate subsequent learning, as measured by the beer brewing examination.

The primary investigator of this experiment is Joseph Zoland, an MA student in the
Experimental Psychology Program at San Jose State University. If you have any
guestions or concerns about this study that were not addressed in this debriefing, you
may email Joseph Zoland.

If you require them, the SJISU Student Health Center and SJSU Counseling Services are
available to you as resources. The SJSU Student Health Center is located directly
behind the Event Center, phone: (408)924-6122. The SJSU Counseling Services is
located in the Administration Building room 201, phone: (408)924-5910.

We could not inform you of this research’s purpose before your completion of the
experiment because it may have influenced your actions and/or responses. Please do
not tell other students about this experiment’s purpose because we would not want
potential future participants to become biased from their knowledge of this debriefing
information.

Thank you for your cooperation and participation!
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