
This document and trademark(s) contained herein are protected by law as indicated 
in a notice appearing later in this work.  This electronic representation of RAND 
intellectual property is provided for non-commercial use only.  Unauthorized 
posting of RAND PDFs to a non-RAND Web site is prohibited.  RAND PDFs are 
protected under copyright law.  Permission is required from RAND to reproduce, 
or reuse in another form, any of our research documents for commercial use. For 
information on reprint and linking permissions, please see RAND Permissions.

Limited Electronic Distribution Rights

Visit RAND at www.rand.org

Explore the RAND Arroyo Center

View document details

For More Information

This PDF document was made available 

from www.rand.org as a public service of 

the RAND Corporation.

6Jump down to document

THE ARTS

CHILD POLICY

CIVIL JUSTICE

EDUCATION

ENERGY AND ENVIRONMENT

HEALTH AND HEALTH CARE

INTERNATIONAL AFFAIRS

NATIONAL SECURITY

POPULATION AND AGING

PUBLIC SAFETY

SCIENCE AND TECHNOLOGY

SUBSTANCE ABUSE

TERRORISM AND 
HOMELAND SECURITY

TRANSPORTATION AND
INFRASTRUCTURE

WORKFORCE AND WORKPLACE

The RAND Corporation is a nonprofit 
research organization providing 
objective analysis and effective 
solutions that address the challenges 
facing the public and private sectors 
around the world.

Purchase this document

Browse Books & Publications

Make a charitable contribution

Support RAND

http://www.rand.org/pdfrd/publications/permissions.html
http://www.rand.org/pdfrd/
http://www.rand.org/pdfrd/ard/
http://www.rand.org/pdfrd/pubs/monographs/MG865/
http://www.rand.org/pdfrd/
http://www.rand.org/pdfrd/research_areas/arts/
http://www.rand.org/pdfrd/research_areas/children/
http://www.rand.org/pdfrd/research_areas/civil_justice/
http://www.rand.org/pdfrd/research_areas/education/
http://www.rand.org/pdfrd/research_areas/energy_environment/
http://www.rand.org/pdfrd/research_areas/health/
http://www.rand.org/pdfrd/research_areas/international_affairs/
http://www.rand.org/pdfrd/research_areas/national_security/
http://www.rand.org/pdfrd/research_areas/population/
http://www.rand.org/pdfrd/research_areas/public_safety/
http://www.rand.org/pdfrd/research_areas/science_technology/
http://www.rand.org/pdfrd/research_areas/substance_abuse/
http://www.rand.org/pdfrd/research_areas/terrorism/
http://www.rand.org/pdfrd/research_areas/infrastructure/
http://www.rand.org/pdfrd/research_areas/workforce/
http://www.rand.org/pdfrd/pubs/monographs/MG865/
http://www.rand.org/pdfrd/pubs/online/
http://www.rand.org/pdfrd/giving/contribute.html
http://www.rand.org/pdfrd/ard/


This product is part of the RAND Corporation monograph series.  

RAND monographs present major research findings that address the 

challenges facing the public and private sectors.  All RAND mono-

graphs undergo rigorous peer review to ensure high standards for 

research quality and objectivity.



Susan G. Straus, Michael G. Shanley, Rachel M. Burns, 

Anisah Waite, James C. Crowley

Prepared for the United States Army
Approved for public release; distribution unlimited

ARROYO CENTER

Improving the  
Army’s Assessment of 
Interactive Multimedia 
Instruction Courseware



The RAND Corporation is a nonprofit research organization providing 
objective analysis and effective solutions that address the challenges facing 
the public and private sectors around the world. RAND’s publications do 
not necessarily reflect the opinions of its research clients and sponsors.

R® is a registered trademark.

© Copyright 2009 RAND Corporation

Permission is given to duplicate this document for personal use only, as long 
as it is unaltered and complete. Copies may not be duplicated for commercial 
purposes. Unauthorized posting of RAND documents to a non-RAND 
Web site is prohibited. RAND documents are protected under copyright law. 
For information on reprint and linking permissions, please visit the RAND 
permissions page (http://www.rand.org/publications/permissions.html).

Published 2009 by the RAND Corporation
1776 Main Street, P.O. Box 2138, Santa Monica, CA 90407-2138

1200 South Hayes Street, Arlington, VA 22202-5050
4570 Fifth Avenue, Suite 600, Pittsburgh, PA 15213-2665

RAND URL: http://www.rand.org
To order RAND documents or to obtain additional information, contact

Distribution Services: Telephone: (310) 451-7002;
Fax: (310) 451-6915; Email: order@rand.org

The research described in this report was sponsored by the United States 
Army under Contract No. W74V8H-06-C-0001.

Library of Congress Cataloging-in-Publication Data

Improving the Army’s assessment of interactive multimedia instruction courseware /  
 Susan G. Straus ... [et al.].
     p. cm.
  Includes bibliographical references.
  ISBN 978-0-8330-4727-4 (pbk. : alk. paper)
  1.  Military education—United States—Computer-assisted instruction— 
 Evaluation. 2.  Distance education—United States—Computer-assisted  
 instruction—Evaluation. 3.  The Army Distributed Learning Program (U.S.)  
 4.  Computer-assisted instruction—United States—Evaluation. 5.  Interactive  
 multimedia—United States—Evaluation. 6.  Curriculum evaluation—United States.   
 I. Straus, Susan G.

 U408.3.I48 2009
 355.0071'5—dc22

2009026430

http://www.rand.org/publications/permissions.html
http://www.rand.org
mailto:order@rand.org


ix

Summary

Since 1998, the Army’s Training and Doctrine Command (TRADOC) 
has been engaged in establishing and fielding The Army Distributed 
Learning Program (TADLP) to enhance and extend traditional meth-
ods of learning within the Army’s training strategy. Distributed learn-
ing (DL) is intended to speed the pace of learning and allow training to 
take place when and where soldiers need it. The Army has an expansive 
vision of a greatly increased role for DL over time.

Given this expectation, an important component of TADLP’s 
overall performance is the quality of its courses, which consist pri-
marily of asynchronous interactive multimedia instruction (IMI). 
An assessment of IMI quality is necessary for strategic planning—to 
understand TADLP outputs, to manage budgets devoted to increas-
ing quality, and to identify and implement needed improvements to 
processes that affect quality. Moreover, ensuring and documenting the 
quality of IMI courseware are important to show the value of this type 
of instruction, to gain the buy-in of DL stakeholders, and to secure the 
resources needed to achieve the program’s goals.

A comprehensive evaluation of training quality requires several 
types of measures and methods:

Measures of outcomes, including reactions (e.g., learner satis-
faction), learning (e.g., performance on course tests), behavior 
(performance on the job or in subsequent training), and results 
(effects of training on organizational outcomes) (Kirkpatrick, 
1959–1960, 1994).
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Courseware evaluations to determine whether courses effectively 
cover the relevant knowledge, skills, and abilities (KSAs) and to 
assess technical and instructional design criteria that influence 
the quality of the learning experience.
Test evaluation using qualitative and quantitative approaches to 
ensure that tests cover relevant KSAs and can discriminate among 
good and poor performers. Good tests are needed to measure 
learning and to assess whether performance in training transfers 
to performance on the job.
Administrative data, which can point to potential negative or 
positive aspects of course quality. Examples include enrollment 
rates, completion rates, cost data, cycle time of courseware pro-
duction, and responsiveness of the training development process 
to the need for changes in courseware content.

Purpose of This Report

This report (1) reviews current efforts to evaluate the effectiveness of IMI 
in TADLP, (2) develops and tests an approach to evaluating the quality 
of Army IMI courseware, and (3) identifies directions for improvement 
in IMI courseware and in the evaluation of IMI within TADLP. As 
in other approaches to courseware evaluation, we focus on the qual-
ity of the learning experience (see, e.g., ASTD Certification Institute, 
2001–2003) in terms of instructional design and technical features of 
courseware, rather than on the accuracy or comprehensiveness of sub-
stantive course content. In addition to devising evaluation criteria, we 
demonstrate the feasibility of this assessment approach by applying it 
to lessons from a sample of IMI courses. We also illustrate the kinds of 
information produced by such an evaluation and demonstrate how that 
information can be used to identify areas for improvement in TADLP 
courseware and to monitor quality at the program level.
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TADLP Does Not Have a Systematic Quality Assessment 
Process

Our research revealed that there are no efforts in TADLP to assess 
course quality at the program level. Although several types of inde-
pendent training evaluation are performed in the proponent schools, 
these assessments are not comprehensive or systematic in terms of the 
range of evaluation measures collected, standardization of measures, or 
synthesis of results across courses. In short, TADLP does not currently 
have sufficient data or capabilities for data integration to gauge overall 
program effectiveness or to evaluate the effect of quality-improvement 
initiatives.

RAND Developed an Approach to Courseware Evaluation 
for TADLP IMI

We developed a set of evaluation criteria and used them to evaluate les-
sons from a sample of ten high-priority courses fielded under TADLP 
between 2005 and 2007. Courses represented a range of knowledge 
and skills. We had online access to two of the courses, and the remain-
ing eight were provided on CDs.

Our evaluation criteria were based on existing standards in the 
training development community from (1) the American Society for 
Training & Development Certification Institute E-Learning Course-
ware Certification Standards (ASTD Certification Institute, 2001–
2003), (2) the Center for Cognitive Technology at University of South-
ern California (provided by Richard Clark, February 5, 2007), and (3) 
a checklist developed at TRADOC (provided by D. E. MacAllister, 
Instructional Systems Specialist, May 16, 2007). We drew criteria from 
these sources to yield a set of standards that (1) focused on what we 
viewed as the most important issues, (2) struck a balance between level 
of detail and feasibility, and (3) could be evaluated from the available 
materials. Our criteria comprised three categories that reflect the major 
themes of our source checklists:
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Technical criteria, such as the ease of launching a course and navi-
gating through it, the accessibility and usability of supplementary 
instructional materials, and the availability and quality of techni-
cal support.
Production-quality criteria, such as legibility of graphics and text, 
characteristics of audiovisual materials, and the use of techniques 
to maintain learner interest.
Pedagogical criteria, such as the specificity of learning objectives; 
characteristics of instruction of concepts, processes, and proce-
dures; the number and quality of checks on learning; the number 
and quality of opportunities for practice; and the frequency and 
quality of feedback.

In addition to applying these criteria, we evaluated the IMI level 
in each lesson.1

Three evaluators, or “raters,” were trained in how to evaluate the 
courses. After establishing satisfactory interrater reliability on a sample 
of lessons, the raters went through two or three modules of each course 
in much the same way a student would. They rated a total of 79 les-
sons, which comprised 39 percent of the lessons per course, on aver-
age, or approximately 200 hours of instruction. The majority of the 
lessons focused on instruction of concepts, followed by instruction of 
procedures. 

Some Features of Courseware Quality Do Not Meet 
Expected Standards

Our content evaluation found both strengths and deficiencies in course 
quality. The focus of our evaluation was quality at the program level, 

1 The Army Training Support Center (ATSC) defines four levels of interactivity (Wardell, 
2006) which involve progressively greater degrees of interaction between the learner and the 
computer. These range from instruction in which the learner is a passive recipient of infor-
mation to immersive learning exercises in which the learner interacts with lifelike visual and 
auditory cues based on realistic mission scenarios.



Summary    xiii

but ratings can also be reported at the course level to identify specific 
needs for improvement.

Levels of Interactivity

In general, we found the content somewhat “thin” in some areas, as 
exemplified by pedagogical shortcomings and lower-than-required 
levels of IMI, or interactivity. Our ratings show that 4 percent of the 
lessons (often introductory lessons) were the lowest level (Level 1), 76 
percent included some Level 2, and 20 percent included some Level 3.  
Whereas some basic material may not lend itself to Level 3 IMI, instruc-
tion of even higher-level content consisted largely of Level 2 IMI.

Technical Features

The technical features of the courses were found to be generally strong. 
All the courses were easy to navigate, and cues to the learner’s posi-
tion in the course were easily accessible. However, we identified two 
technical features needing substantial improvement. First, we could 
not launch most of the courses provided on CDs without substantial 
technical assistance. We expect that if Army learners experience similar 
problems and do not have access to technical support, many of them 
will give up, which would be reflected in low course completion rates. 
Second, supplementary instructional resources (i.e., reference materi-
als) were difficult to use. Although most courses had a menu through 
which the learner could easily access resources such as field manuals 
(FMs), the concepts on any particular page of instruction were not 
linked directly to an FM. Therefore, using these resources required 
substantial effort.

Production-Quality Features

Production-quality features of the courses were strong in many areas. 
Narration was easy to understand, courses had minimal irrelevant con-
tent, and most graphics and text were typically legible. However, some 
aspects of the audiovisual features need improvement. Courses were 
rated only moderately effective in the use of animation/video to dem-
onstrate processes and procedures. Narration, while easy to understand, 
was often very slow and could not always be disabled, which inhibited 
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the pace of learning. Significant improvement is also needed in using 
media to engage learners and in eliminating sensory conflicts.

Pedagogical Features

The pedagogical aspects of the courseware are the most important cri-
teria in our quality assessment. Pedagogical strengths of the courses 
include clear descriptions of lesson objectives, an appropriate order of 
lessons, clear and comprehensive definitions of concepts, and opportu-
nities for learners to correct their strategies in checks on learning and 
practical exercises.

However, pedagogy was also the area most in need of improve-
ment. A pervasive problem in many of the courses was a lack of exam-
ples from the job or mission environments; this occurred in instruction 
of both concepts and procedures. Courses also need to do a better job 
of demonstrating procedures and providing explanations of why pro-
cedures work the way they do, so that learners can better understand 
the concepts and skills taught and can thus be prepared to adapt their 
behavior in nonstandard situations. Finally, in most of the courses we 
evaluated, practical exercises did not provide sufficient opportunities 
to integrate concepts and to practice procedures; there were typically 
too few opportunities, the exercises did not progress from simple to 
complex problems, and they did not include both part-task and whole-
task practice. In short, the courseware was deficient with respect to two 
critical aspects of training: effective explanations of procedures, and 
opportunities for practice.

IMI Courseware Should Be Improved in Several Ways

Our analysis suggests a number of potential improvements to IMI 
courseware:

Directly linking course content to relevant information in FMs 
and other supplemental resources will provide learners with a 
powerful tool for rapidly deepening or sustaining their knowl-
edge in specific task areas. Allowing learners to replace narration 
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with text could also increase their pace of proceeding through the 
material.
Correctly applied, higher levels of interactivity can support 
improvements in instruction by providing more powerful tech-
niques to improve the relevance and realism of the courseware 
and the fidelity of practical exercises, thereby enhancing opportu-
nities for transfer of training. Higher-level IMI also can increase 
learner engagement.
More generally, in the context of the current phased approach to 
structured training (in which a self-paced DL phase can be com-
pleted up to a year prior to a residential phase), the Army should 
consider emphasizing the use of IMI to teach concepts and pro-
cesses rather than procedures. Whereas it is possible to provide 
practice opportunities for administrative tasks such as filling out 
forms or logs in IMI (as some courses did), it is clearly much 
more difficult to provide opportunities to practice physical per-
formance tasks, such as entering and clearing a building, using 
hand grenades, immobilizing equipment, or tying an eye splice. 
The use of IMI may be best reserved for training procedures when  
(1) the procedures can be realistically practiced within the context 
of IMI (e.g., using software, completing forms, performing calcu-
lations) or with the addition of simple and inexpensive job aids; 
(2) the learning is not subject to rapid decay or is easily refreshed; 
(3) DL can serve as a supplement to residential training, e.g., when 
the IMI can be assigned as “homework” immediately preceding a 
practical exercise; or (4) exported training can be supported by a 
high level of instructor-student interaction.

We note that TADLP has implemented changes in processes that 
may have translated into improvements in the quality of courses being 
developed today. However, the success of these new efforts has not 
been documented. Moreover, given the range of these initiatives, it is 
unlikely that all the deficiencies noted in our sample have been cor-
rected. Research is needed to determine the success of new initiatives 
aimed at improving quality and to guide the Army toward the most 
effective use of IMI.
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TADLP’s Assessment Program for IMI Should Also Be 
Improved

One of the conclusions from our research is that program-level assess-
ments of courseware quality are needed on an ongoing basis. The 
method used in this study has a number of strengths and can effec-
tively fill at least a part of that need for TADLP. Our approach provides 
a systematic method of evaluation using multiple raters and a compre-
hensive set of criteria based on standards proposed by experts in train-
ing development and assessment. The method yields quantifiable data, 
enabling integration of results across courses, schools, or other units of 
analysis. Once criteria are developed and raters are trained, lessons can 
be evaluated relatively efficiently. In short, we believe this evaluation 
method is practical, can provide the Army with valuable information 
about courseware quality, and points to directions for needed quality 
improvements. We recommend adoption of this approach for evaluat-
ing TADLP courseware.

Our approach to course evaluation does have several limita-
tions. For example, some of the ratings are subjective; all criteria were 
weighted equally regardless of impact; the sample size of courses was 
relatively small; and most courses that were provided on CDs did not 
include some features of the courseware. These limitations can be effec-
tively addressed in future efforts. Consequently, we recommend that 
TADLP do the following:

Reassess and refine the criteria used in this study, particularly to 
reflect fully operational courseware.
Where possible, establish objective standards for criteria such as 
the degree to which lessons provide sufficient examples, checks on 
learning, and practical exercises.
Establish weights for the criteria according to their relevance to 
course objectives and the resource implications of remedying 
deficiencies. 
Evaluate fully functional versions of courses in order to assess 
features such as course tests, bookmarks, and “live” technical 
support.
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To implement a program of courseware evaluation, we offer the 
following steps as elements of one potential approach:

TADLP would assign responsibility for IMI courseware evalua-
tion to a team of two or three individuals trained in principles of 
instructional design. This task would constitute a portion of each 
staff member’s general responsibilities.
The evaluation team would work together to refine the evaluation 
criteria, with input from proponent school staff, subject matter 
experts (SMEs), and staff from Army Training Support Center 
(ATSC).
Proponent schools would provide access to completed courseware 
as well as to courses under development.
The evaluation team would evaluate at least a sample of the course-
ware and provide the completed checklist to the proponent school 
and contractor, along with specific suggestions for improvement.
The evaluation team would create quarterly reports and an annual 
report that summarizes results at the program level.
These activities would be supported by a website to enable propo-
nent school staff and contractors to download the checklist and 
supporting material.

We recommend that at the outset, the program focus on provid-
ing feedback to individual schools about their courses and on reporting 
aggregate IMI quality over time. Once the evaluation program becomes 
more established, the data might be used more aggressively to improve 
courseware quality. For example, results could be aggregated by school 
and by contractor as part of a larger evaluation program that fosters 
continuous quality improvement. Relevant evaluation criteria could be 
incorporated into the schools’ courseware validation processes to stan-
dardize and improve these efforts or into the language of DL delivery 
orders. However, initiating these steps may require formulating new 
policies to support them, including policies relating to contracts, fund-
ing mechanisms, appropriate incentives, and development processes.

As noted earlier, the type of evaluation presented here is only one 
aspect of assessing training effectiveness. We recommend that TADLP 
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pursue a comprehensive approach to assessment of training quality at 
the program level. In addition, many of the methods and measures 
used to evaluate training can be facilitated by the use of information 
technology (IT). For example, a broad-based assessment would include 
the following components, many of which could be tested on a pilot 
basis using a sample of DL courses:

Learner reactions. The Army could develop a core set of ques-
tions to administer to students across IMI courses, develop an IT 
platform to enable schools to create/customize surveys, and create 
automated scoring and reporting capabilities.
Learning (pre/post comparisons). The Army could develop an 
IT platform to administer course pretests and posttests, along 
with automated procedures to analyze and report test scores across 
courses or schools.
Learning (knowledge retention). The Army could administer 
and score follow-up tests relatively efficiently and inexpensively 
using IT. For example, the Army could administer follow-up tests 
to IMI learners via Army Knowledge Online (AKO) after stu-
dents return to their units or when they register for or attend the 
residential portion of a course after completing the DL phase.
Behavior. IT could be used to collect and analyze data to assess 
the association of individuals’ performance in DL with perfor-
mance in subsequent residential training or with ratings of subse-
quent job performance in the unit.
Test evaluation. IT could be used to administer course tests and 
conduct statistical analyses of objective test items (i.e., multiple 
choice or true/false) to provide information such as whether items 
are at the appropriate level of difficulty and whether the tests dis-
criminate between good and poor performers in the course.
Administrative data. Automated systems can capture data such 
as enrollment and dropout rates, DL usage, and information per-
taining to course development, such as cycle time. These types of 
metrics can be indicators of course quality and should be moni-
tored to assess progress in meeting other TADLP objectives.
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Conclusion

This research indicates that a program-level evaluation of IMI course-
ware is needed and demonstrates a feasible method that can identify 
areas for improvement in courseware quality. It also suggests other 
ways in which the quality of IMI training could be practically evalu-
ated at the program level.

In a larger context, evaluation of IMI quality would be part of a 
more comprehensive assessment component for TADLP. In addition 
to evaluating quality, that program would include an examination of 
learning models, courseware usage and efficiency, cycle time of pro-
duction, and identification of DL areas with the highest payoff for the 
Army. We are conducting continuing research related to these subjects. 
Taken together, these efforts will give the Army a basis for managing 
continuous improvement in the development and use of IMI and will 
provide important tools to help meet the goals of TADLP.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /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 true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /None
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /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 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /None
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /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 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /None
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




