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Abstract. This paper presents a summary of recent research efforts aiming to
address modern psychological health education needs through the use of
innovative instructional tools. The current body of research on virtual learning
environments and serious games as they relate to psychological treatment
shows promising results, especially in the case of the instructional interventions
that provide an optimal blend of education and training and focus on the
psychological health knowledge acquisition as well as appropriate stress
management skills and behaviors. In concert with the theoretical and research
foundations within the psychological health domain and pedagogical precepts in
the area of simulation and game-based learning, this article also presents design
considerations for serious games for psychological health.
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1 Research Overview

The fundamental goal of the Research and Development (R&D) effort highlighted in this
paper was to conceptualize innovative solutions to educate service members about the
military Psychological Health (PH) process and equip them with the skills necessary to
ensure their psychological well-being at every stage of the military deployment cycle.
The research and analysis activities conducted during this effort were aimed to inform the
design of an interactive instructional system for psychological health education. The key
areas under investigation included the psychological issues commonly encountered
within military environments, the coping strategies that can be employed by service
members to mitigate those issues, available care options within the military PH process,
and associated barriers to care.

During the course of the research effort, an extensive review of academic and military
publications was performed to identify and analyze the theoretical foundations and
empirical evidence for explaining the relationship between PH factors, available care
options, coping strategies, and stress management skills relevant to military environments.
Qualitative meta-analysis techniques were used to analyze and confirm/resolve apparent
consensus and contradictions within the research findings by exploring the relations
between study characteristics and findings. A rich knowledge base of first-hand
perspectives from military personnel and their families was assembled from interactive
interviews with military experts, their family members as well as support group websites,
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social networking sites, and blogosphere. This information correlated with the existing
body of research and provided a collection of storyline vignettes to be leveraged for the
design and development of the PH instructional interventions to be delivered to the
learners through the use of serious games.

2 Pedagogical Foundations for Military Psychological Health
Education

The research links the absence of effective mental health training and education
programs to the lack of critical coping skills that could safeguard “at risk” populations
against potential psychological health issues. Focused on providing relevant skills,
such as recognizing the signs and symptoms of stress, identifying sources of stress,
applying relevant coping strategies, and seeking professional help and/or social
support, these programs can help prevent psychological disturbances resulting from
traumatic stress events, minimize the severity of existing mental health disorders, and
ultimately protect the psychological well-being of our troops and their families. It is
interesting to note that most of the existing research focuses on mitigating clinical
conditions, such as PTSD for the post-deployment service members.

Resilience is frequently identified as an important competency for prevention of
PTSD. The Battlemind program does offer pre-deployment resilience training,
although it does not specifically address mental health issues and prevention
strategies. While there are a few resilience programs that address some of the mental
health issues for combat readiness; there is currently no system-wide military
resilience training strategy to mentally prepare service members for the stresses of
combat [1]. During the meta-analysis, the research team determined that most of the
available resilience training resources were not necessarily affiliated with military
organizations. It is also unknown what percentage of service members are aware of
such programs.

Although the current research appears to be limited in terms of assessing the power
of prevention, there is an obvious consensus about the importance of awareness-
oriented interventions that can be introduced at the pre-deployment phase, thereby,
giving service members the tools to help mitigate potential psychological challenges.
Research focused on the specific mental health needs of various “at risk” populations,
barriers to accessing care, and the efficacy of existing prevention and intervention
programs is critical to making mental health care more relevant, available, and
effective. In the training programs, specific emphasis must be placed on the
development of the high-impact skills, such as resilience, self-regulation, problem
identification, self-reflection, strategy formation, self-adaptation, and others.

3 Prevention as a Pedagogical Construct

The power of prevention versus treatment has been extensively recognized in general
psychology literature, however, military psychology tends to be largely focused on
the after-effects of traumatic combat experiences, with relatively low emphasis on
prevention. This tendency can easily be associated with the lack of awareness among
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service members about the military stress prevention programs in general. While
military psychology research does acknowledge prevention in the form of pre-
deployment preparation and training, there are mixed opinions about whether more
serious conditions, such as PTSD, can be prevented.

Although the value of prevention has been recognized by research and there is an
obvious trend towards addressing the psychological needs of military personnel
starting at the pre-deployment stage, the system-wide focus is still largely placed on
dealing with post-deployment after effects. At the same time, in response to the
frightening suicide rates among military personnel resulting from long deployments,
continuous separations from family, and the perceived stigma associated with seeking
PH help, numerous military organizations initiated a series of training and education
efforts for military suicide prevention and stigma-related issues.

What is prevention? Feldner, Monson, & Friedman [2] emphasized that prevention
exclusively focuses on reducing the incidence (rather than prevalence) of a disorder.
Thus, three categories of prevention approaches have been distinguished:

e A universal intervention is applied to all members of the population,
regardless of their risk for developing a disorder.

e A selective intervention targets only persons at risk for developing, but
showing no signs of, a disorder.

e An indicated intervention is aimed at individuals demonstrating aspects of a
disorder but who are sub-syndromal.

According to Cannon-Bowers & Bowers [3], prevention training for populations
with a potentially high risk of PTSD will significantly help minimize risk, minimize
cost, minimize impact on healthcare system, and overall improve the quality of life.
Widely described in literature and empirically evaluated, Cognitive Behavioral
Therapy (CBT) is an effective method used for treatment and prevention of mental
health disorders. Feldner et al [2] report promising results from a series of studies
using CBT in comparison to repeated assessment, delayed assessment, and supportive
counseling, collectively resulting in significantly PTSD rates. In the quest to find
novel approaches to facilitate prevention of mental health disorders, Stetz et al [4]
conducted a series of experiments using Virtual Reality Stress Inoculation Training
(VR-SIT) and Coping Training (CT) via relaxation behavior techniques and found
evidence of the ‘hardening’ effect against combat stress.” [4]. While this study blazes
a trail for the use of virtual environments for stress prevention interventions, the
absence of long-term data for the participants’ ability to cope with their traumatic
exposure requires further investigation and validation of the effectiveness of these two
treatment techniques for prevention purposes.

4 Virtual Learning Environments and Serious Games for as
Psychological Health Education Tools

The current body of research surrounding virtual learning environments and serious
games as they relate to psychological treatment shows promising results, especially in
the case of the training interventions that provide an optimal blend of education and
training and focus on the PH knowledge acquisition as well as stress management
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skills and behaviors. The notion of Serious Games (SG) refers to the use of state-of-
the-art gaming technologies for developing adaptive instructional solutions.
According to the Serious Games Forum (2008), “a serious game may be a simulation
which has the look and feel of a game, but corresponds to non-game events or
processes, including business operations and military operations.” An Immersive
Learning Simulation (ILS), also known as a Serious Game, is “an optimized blend of
simulation, game element, and pedagogy that leads to the learner being motivated by,
and immersed into, the purpose and goals of a learning interaction” [5].

Serious games use meaningful contextualization, and optimized experience, to
successfully integrate the engagement of well-designed games with serious learning
goals [6]. Gaming environments offer exceptional potential for teaching cognitive and
behavioral skills by providing opportunities for simulating the real-life situations and
conditions, under which the development of these skills occurs. Games motivate
learners to take responsibility for their own learning, which leads to intrinsic
motivation contained by the game-based learning method itself. While engaged in a
serious game, the learners tend to retain a significant amount of information by
building cognitive maps. This process fosters adaptive decision making, a critical
competency of modern military personnel.

4.1 Virtual Reality Exposure Training (VRET)

Virtual Reality Exposure Training (VRET) is a growing treatment protocol for
specific anxieties, phobias, panic disorders, and PTSD [7]. The theory behind
exposure-based training maintains that repeated exposure to fearful situations within a
safe and controlled environment provides unique opportunities for the user to rehearse
a different emotional reaction. Successful rehearsals activate new brain patterns in
response to the emotional situation. Ultimately, repeated successful exposure may
enhance emotional regulation in live situations.

In practice, exposure training is typically a therapeutic intervention administered in
the presence of a clinician verbally guiding the person with a psychological disorder
to imagine, narrate, and emotionally process the traumatic event. Although this type
of imagined exposure training has been proven effective for PTSD, there is an
inherent challenge with this visualization method, because one of the cardinal
indicators of PTSD is avoidance of the feared stimuli. Many patients are unable or
unwilling to visualize the feared content in their imaginations [8]. VRET provides a
way to circumvent this avoidance tendency by immersing the user into a computer-
generated environment that systematically exposes him to the fear stimuli. Using this
methodology, the University of Southern California, Institute for Creative
Technologies (ICT) developed a VRET system for combat-related PTSD. Virtual Iraq
and Virtual Afghanistan provide relevant contexts for exposure therapy, such as a
middle-eastern themed city and desert road environments. In addition to visual
stimuli, the program can deliver directional 3D audio, olfactory, and tactile stimuli. A
separate interface allows a clinician to control the situation in real time and customize
the scenario to meet the needs of a specific patient. The initial clinical trial outcomes
of this approach appear to be encouraging.
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4.2 Second Life as a Healing Space for Veterans

Another notable example of virtual environment to help soldiers reintegrate into
civilian life revolves around an exclusive space for veterans within the online virtual
world, Second Life®. This social networking outlet provides a safe place for soldiers
to find camaraderie, become aware of different treatments options, and seek the help
that they need. This virtual world environment serves as a healing space for veterans
upon re-entry [9]. As mentioned earlier, numerous barriers may prevent veterans from
seeking mental healthcare upon their return from war. Many soldiers are
geographically dispersed and find it difficult to create a local community of returning
veterans. The leading-edge virtual immersive therapies are not widespread and are not
available to most soldiers. Using the online social site such as Second Life®
circumvents these issues by providing a place where veterans can interact
anonymously within the site from the privacy of their own homes. This social space
provides a network for veterans to find companionship with other soldiers who have
recently returned from war. The site also provides opportunities for veterans to
practice a number of Complementary and Alternative Medicine (CAM)-based
exercises, such as relaxation techniques, cognitive behavioral therapy, and self-
reflection. A resources area provides access to websites and information on which
traditional therapies a person might find beneficial. Virtual human agents are
available within the site to provide guidance and resource information.

4.3 “Walk in My Shoes” — A Serious Game for Psychological Health

Within the context of the described effort, the research team designed a serious game
called “Walk in My Shoes”, which is intended for a diverse learner audience, ranging
from military personnel at different stages of deployment cycle (pre-deployment,
deployment/in-theatre, and post-deployment) to veteran and civilian populations
whose psychological well-being may be affected by the stress-inducing challenges of
the military life. As a result of a series of analyses, the research team determined that
the serious game approach driven by the guided exploratory learning strategy would
represent an optimal way to foster PH knowledge and skill acquisition in an engaging
self-reinforcing environment. The game is designed to introduce the learner to the
common psychological health challenges faced by military personnel today. The user
will explore different coping strategies and help options available at different stages
of the military deployment cycle. Focused on the military PH process intends not only
to raise the learner awareness regarding the PH-related issues and available options,
but also help develop stress prevention, recognition, and management skills.

The instructional strategy of the serious game “Walk in My Shoes” is based on the
narrative-centric guided exploratory approach and the best practices of digital
storytelling. Due to the motivational power of narrative, digital storytelling can be
both engaging and effective especially in discovery learning that lends itself to the
learners’ active exploration of the subject matter. In contrast to didactic pedagogies
based on memorization of facts, discovery learning encourages students to learn by
posing questions and answering them through analysis, reflection, or problem-solving
activities. Narrative-centered learning environments offer significant potential for
supporting guided exploratory learning. By taking advantage of the inherent structure
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of narrative, narrative-centered environments provide learners with engaging worlds
in which they actively participate in motivating story-based problem-solving
activities. Using digital storytelling techniques, meaningful scenarios encapsulated
within a storyline-driven mini-virtual world will illustrate a full range of
psychological issue cases commonly encountered in military environments.

As a narrative-centered serious game, “Walk in My Shoes” takes the learners on a
guided exploratory journey within a purposefully constructed virtual mini-world
where the learners can face the psychological health challenges common within
military environment and practice a variety of coping strategies as they “walk in the
shoes” of the key game characters. The learner enters the game through a virtual
living room and “meets” the key game characters via a Photo Album located on the
coffee table. The photographs in the album depict individual characters facing
different sets of challenges and issues typical for a particular stage of the deployment
cycle. The learner will have an opportunity to “walk in the shoes” of each character
and experience a variety of psychological challenges as well as explore appropriate or
less appropriate coping strategies and help options. A virtual mentor, Dr. Livewell is a
trained military psychologist who provides valuable tips and advice along the way.

The prototype development effort was primarily focused on the pre-deployment stage
and included the learning activities designed to address the challenges of pre-deployment
preparations. Thus, the virtual mini-world included a number of environments (e.g. legal
aid office, bank, parents’ house, friend’s house, Family Readiness Group meeting
building, park area, bar, and others), offering the opportunities to engage in meaningful
interactions with other characters who would provide the learner with a wealth of pre-
deployment-related information presented using engaging digital storytelling techniques.
During the “journey”, the learner receives information from a variety of channels
including legal/financial professionals, family, friends, support group members, etc. The
auxiliary game characters will play a crucial role in raising the learner’s awareness about
things that need to be done to gain the “peace of mind” at the pre-deployment stage.

In addition to raising the learner’s awareness, the game also provides opportunities
for the learner to engage in decision-making activities and cognitive exercises. Along
with collecting useful tips and advice from the strategic characters, the game offers
the means to reflect upon one’s thoughts and feelings and practice applying a number
of coping strategies (e.g. identifying one’s own psychological vulnerabilities,
cognitive restructuring/reframing, thought distortion removal, setting expectations,
etc.) to deal with the psychological burden of the pre-deployment stage. A variety of
cognitive exercises for practicing the coping strategies are woven into the storyline in
the form of a fictitious Mood Log and a number of mini-games associated with the
events unfolding within individual environments of the virtual mini-world.

4.4 Games for Psychological Health: Key Design Recommendations

The results of the described effort are both theoretical and practical in nature. The
research and development outcomes contribute to the following major bodies of research:
psychological health, military health education, and game-based learning. In concert with
theoretical underpinnings for game-based instruction and the author’s experience with
serious games for mental health, the following design recommendations are offered to
educators and developers of future serious games:
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A pedagogically sound serious game concept

A solid construct of explicit and implicit learning events that are directly
linked to instructional objectives.

3. Purposeful use of gaming technologies to ensure appropriate levels of
realism and immersion in relation to the learning content.

A robust storyline that is contextually rich and engaging.

5. The so-called “fun factor” which represents an appropriate blend of learner
engagement, competition, humor, and entertainment elements.

[N

B

In addition to these design considerations, when crafting serious games for mental
health, it is important to remember the “Primum non nocere” principle, also known as
“Do no harm” and exercise a proper degree of scientific caution.

5 Conclusions

During the course of this effort, the research team uncovered a number of research
gaps and practice-related inconsistencies within the field of psychological health
education. While they do not necessarily pose a significant threat for the design and
development of novel training solutions, it is important to monitor the trends
surrounding these issues and structure the future efforts to address the existing set of
challenges. Novel psychological health education tools are critically needed to
mitigate the increasing psychological healthcare needs of military and civilian
populations. While the cited training examples can certainly be considered a step in
the right direction, a variety of PH instructional programs are needed for today’s
military community. To ensure the effectiveness of the new programs, it is important
to leverage the theoretical foundations in the area of deployment psychology,
emotional intelligence, and stress resilience, specifically with the emphasis on
decision making.

References

1. Castro, C.A., Hoge, C.W., Cox, A.L.: Battlemind training: Building soldier resiliency. In:
Proceedings of 1ATO Research & Technology Organization Meeting, Human Dimensions
in Military Operations: Military Leaders’ Strategies for Addressing Stress and
Psychological Support, France, RTO-MP-HFM-134, Paper 42, pp. 42-1 — 42-6 (2006)

2. Feldner, T.M., Monson, C.M., Friedman, M.J.: A Critical Analysis of Approaches to
Targeted PTSD Prevention: Current Status and Theoretically Derived Future Directions.
Behavior Modification 31(1), 80-116 (2007)

3. Cannon-Bowers, J., Bowers, C.: Learning and Technology-Based Solutions for PTSD
Prevention: An Example of Future Medical Simulation. Paper presented at the
Interservice/Industry Training, Simulation and Education Conference (IITSEC), Orlando,
FL (2007)

4. Stetz, M., Long, C., Wiederhold, B.K., Turner, D.: Combat Scenarios and Relaxation Training
to Harden Medics Against Stress. Journal of CyberTherapy and Rehabilitation 1(3), 239-246
(2008)

5. Wexler, S., Corti, K., Derryberry, A., Quinn, C., Van Barnveld, A.: Immersive Learning
Simulations: A 360-Degree Report, eLearning Guild (2008)



10

A. Andrews

Andrews, A., Joyce, R., Bowers, C.: Using Serious Games for Mental Health Education. In:
Cannon-Bowers, J., Bowers, C. (eds.) Serious Game Design and Development: Technologies
for Training and Learning. Information Science Reference, Hershey (2010)

Parsons, T.D., Rizzo, A.A.: Affecive Outcomes of Virtual Reality Exposure Therapy for
Anxiety and Specific Phobias: A Meta-Analysis. Journal of Behavior Therapy and
Experimental Psychiatry 39, 250-261 (2008)

Rizzo, A., Reger, G., Gahm, G., Difide, J., Rothbaum, B.: Virtual Reality Exposure Therapy
for Combat-Related PTSD. In: Post-Traumatic Stress Disorder Basic Science and Clinical
Practice. Humana Press, Totowa (2009)

Morie, J.: Re-Entry: Online Virtual World as a Healing Space for Veterans. Institute for
Creative Technologies, University of Southern California (2009)



	Serious Games for Psychological Health Education
	Research Overview
	Pedagogical Foundations for Military Psychological Health Education
	Prevention as a Pedagogical Construct
	Virtual Learning Environments and Serious Games for as Psychological Health Education Tools
	Virtual Reality Exposure Training (VRET)
	Second Life as a Healing Space for Veterans
	“Walk in My Shoes” – A Serious Game for Psychological Health
	Games for Psychological Health: Key Design Recommendations

	Conclusions
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




