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Abstract - Worldwide, higher education instructors are
exploring ways of enhancing classroom learning
experiences with their Tablet PC-equipped students. To
collect real-time formative assessment, instructors pose
an open-format question to the class and the students
utilize the digital ink of Tablet PCs to respond with
answers in the form of handwriting, diagrams, graphs,
equations, proofs, etc. Instructors receive the responses
instantaneously. Built on principles well-grounded in
educational research, this not only actively engages the
students in their learning, but also increases student
metacognition and provides valuable real-time formative
assessment to guide the instructor. Several types of
software are readily available both commercially and for
free to facilitate this classroom exchange. This paper
transcends the specifics of various types of software and
discusses the experiences of instructors as they mesh
their use of this technology-enabled feedback with the
delivery of their undergraduate courses. The lessons
presented here are drawn from our own experiences as
well as input from instructors at other institutions on
four continents, received by their voluntary completion
of a written survey (n=19).

Index  Terms—active  learning, real-time formative
assessment, student feedback, Tablet PCs.

INTRODUCTION

At institutions of higher education around the world,
engineering instructors are exploring ways to enhance
classroom learning experiences by using Tablet PCs. In fact,
a recent analysis of the relevant literature [1] found research-
based support for the use of Tablet PCs to promote all seven
of Chickering and Gamson’s principles of good practice in
undergraduate education [2]. One of the most intriguing of
these explorations is the use of this technology to collect
real-time formative assessment from students. In this
teaching model, an instructor poses an open-format question
in class. Students equipped with Tablet PCs use digital ink
to prepare responses (words, equations, diagrams, graphs,
etc.) and transmit them to the instructor, who receives these
responses instantaneously.
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Built on principles well-grounded in educational research
[3], this not only actively engages the students in their
learning, but also increases student metacognition and
provides valuable real-time formative assessment to guide
the instructor [2]. As student understandings and
misconceptions are revealed, the instructor can use class
time to effectively correct and refine those understandings.

There are a variety of tools available to facilitate this
exchange between instructor and students; some are free and
others are available commercially. In STEM classrooms,
DyKnow [4], [5] and Classroom Presenter/Ubiquitous
Presenter [6], [7] have been effectively used to promote
active learning and metacognition through real-time
formative assessment. For illustration, Figure 1 shows an
instructor screen as student responses are received via
another robust tool: InkSurvey, free software that was
developed at Colorado School of Mines specifically for
gathering real-time formative assessments from engineering
students [8]. Since it is entirely web-based, it is platform
independent; it has been tested successfully with input
submitted by over 60 Tablet PCs in a classroom. The
comments in this paper, however, are not specific to any one
software package.

This teaching model 1is suitable for individual or
collaborative work. One of its great strengths is the
instructor’s ability to pose open-format (as opposed to
multiple-choice) questions to better probe student
understanding [9].

It is not the intent of this paper to present convincing data
that this teaching model is effective, nor to summarize the
emerging body of research-based evidence supporting its
use, nor to compare the merits and shortcomings of various
software products available for its implementation. Rather,
this paper’s compilation of lessons learned will serve those
who are weighing the advantages and disadvantages of
implementing this active learning model in their own
undergraduate engineering classes, as well as those who
have already decided to utilize this technology in their
classes but would like to benefit from the experiences of
others who are exploring the potential presented by this
teaching model.
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FIGURE 1: THE INSTRUCTOR VIEW OF STUDENT RESPONSES

SURVEY RESULTS

During the winter of 2009, we distributed a survey to
university educators around the world who are using or have
used Tablet PCs to collect real-time formative assessment
from their students. In all, we received 19 responses from
four continents, including instructors of chemical
engineering/chemistry, computer science/engineering, food
chemistry, electrical engineering, engineering design,
engineering  physics/physics,  engineering  statistics,
mathematics, and marketing. Not all respondents answered
every question on the survey. The majority of those
responding used InkSurvey or DyKnow, but others used
Classroom Presenter and Ubiquitous Presenter.  The
average length of experience with this teaching model was
just over 4 semesters. Most respondents used this teaching
model at least once a week, some at every class meeting.

The survey consisted of several parts. The first section
asked instructors to evaluate their experiences using a Likert
scale (4=strongly agree, 1=strongly disagree). The results
appear in Table 1.

This data displays clear favorable trends in the thinking of
the respondents, regardless of course content and software
used. Perhaps this is not surprising, since this use of
technology to enhance learning is an extension into practice
of educational theory and research. It is, however, reassuring
that the survey respondents unanimously confirmed the
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positive impacts in their classrooms. We acknowledge that
completion of this survey was voluntary, and it is possible
that those who had experiences and conclusions inconsistent
with this group may have chosen not to respond.
Nevertheless, it is clear that there is emerging a group of
educators who have had very positive experiences when
using this model to enhance learning in their classrooms.

It is noteworthy that the statement that generated the
strongest agreement among the respondents was the second,
indicating that instructors feel this teaching model engages
their students in a manner previously unmatched. This is
particularly significant since active learning is sometimes
difficult to implement in engineering classrooms with larger
enrollments [10]. Here, we are looking at technology that
engages learners, shown to work effectively with class sizes
exceeding 60 students [9].

The statement that generated the most disagreement was the
fifth, addressing the use of class time. In the accompanying
responses to open-ended questions (see below), some survey
respondents indicated that they could not cover as much
material when this model was used. Still, an even greater
number felt that they were actually using class time more
efficiently when they used this model, since they could focus
on identifying and modifying student misconceptions rather
than belaboring concepts already mastered by the students.

The second section of the survey probed the respondents for
additional insights by using open-format questions. In
speaking with others who have adopted this teaching model,
we consistently hear them claim, “This (model) has changed
my teaching!”  Therefore, one of the survey questions
specifically asked how instructors felt their teaching had
been altered as a result of this teaching model. The
responses to this question indeed reflect that fundamental
changes in teaching have occurred among the respondents,
based on four main (albeit somewhat overlapping) trends.

1. Changes in the Use of Class Time

Many of the educators spoke of how this teaching model
transformed how they spend the precious minutes of class
time, as shown by these responses:

“My class time has completely changed. There is constant
conversation, collaboration, and engagement during the
lecture time....I actually had a student say ‘aha!’ last week.”

“I direct my teaching more toward what the students don’t
understand. I also spend more time on problem-solving
techniques that are more generic than the course content.”

2. Pre- and Post-Teaching Changes

With such significant revisions in how class time is spent, it
is not surprising that this teaching model also changes the
way instructors prepare themselves for class. One
respondent explained it this way:
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TABLE 1. SURVEY RESULTS
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SA A D SD Average
Survey Statement response
Using Tablet PCs to gather real-time feedback has changed my | 79% | 21% 3.78
teaching.
When I use Tablet PCs to gather real-time feedback in my class, I | 86% 14% 3.86
feel my students are more engaged in their learning.
When I use Tablet PCs in this manner, I feel I am more aware of the | 72% 28% 3.71
misconceptions of my students at a time when I can more
effectively help them revise their understanding.
When I use the Tablet PCs in this manner, I feel my students are | 64% | 36% 3.64
more aware of their misconceptions about the course material.
When I use the Tablet PCs in this manner, I feel I am able to make | 64% 22% 14% 35
better use of class time.
When I use the Tablet PCs in this manner, I feel my students are | 57% | 43% 3.57
better grasping main concepts of the course.
Compared with other innovations I have made in my teaching, I feel | 57% | 43% 3.57
that using Tablet PCs in this manner has improved the learning that
is occurring in my class.

Percentages have been rounded to nearest whole percentage.

Key: SA= strongly agree, A=agree, D=disagree, SD=strongly disagree.

“Preparing the formative assessment questions also means I
prepare my lectures more carefully now, paying more
attention to student understanding.”

Furthermore, many of the survey respondents felt that the
use of Tablet PCs to collect real-time formative assessment
as they teach a topic has led to more fundamental shifts in
their evaluation of learning that occurs. For example:

“I now look for deep rather than surface learning.”

3. Changes in Student/Teacher Interactions

A large majority of the respondents welcomed the increased
interaction with their students and the active learning that
occurred in their classrooms.

“Teaching does not mean passive delivery of course content
anymore. With this...teaching has become more dynamic,
more interactive. My students are now more engaged in the
learning process.”

Other comments noted better attendance and “tremendously”
better classroom dynamics.

4. Changes That Better Align Practices with Theories

It is worth noting that many respondents, without explicitly
couching their ideas in terms of learning theory or
educational psychology, indicated that when they use Tablet
PCs to garner real-time formative assessment, their teaching
is better aligned with what we know about how people learn.
This is certainly buttressed by the previous three trends, but
a distinct acknowledgment of constructivist learning theories
and the importance of metacognition are revealed in
comments such as:
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“I am able to easily draw out and work with the preexisting
understanding students bring with them. This is extremely
important since students’ initial conceptions provide the
foundation on which more formal understanding of the
subject matter is built.”

“The frequent, formative assessments help make students’
thinking visible to themselves, their peers, and me.
Therefore, everyone can provide feedback that can guide
modification/refinement in others’ thinking.”

With such positive comments from instructors, one next
wonders how the students feel about this teaching model.
Adjectives most often used to describe students in targeted
classrooms include engaged, interested, awake, and
attentive. About half the respondents generalized their
students’ reactions as being very positive, citing enjoyment
with using the Tablet PCs (the “cool factor”) and a belief
among students that this technology helps in their learning,
particularly of difficult concepts. Some indicated that their
students were obviously appreciative of this teaching model
and one reported that students are now usually waiting
outside the classroom before class begins and are reluctant to
leave when it is over. The other half of the respondents felt
that although the overall reaction of students was positive,
some students are less enthusiastic and find the technology
frustrating or distracting. Several instructors in the latter
group felt that student attitudes improved as the instructors
improved their own fluency in using this technology in their
classroom. One instructor noted that although students enjoy
the interaction, they seem to worry about submitting
incorrect answers, even though they know that incorrect
answers will not hurt their grade.
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In the survey, M. Aguilar-Cornejo, M. Castro-Garcia, and G.
Roman-Alonso, instructors at Universidad Autéonoma
Metropolitana-Iztapalapa, Mexico, noted that their students
usually go through three stages in their attitudes toward this
use of technology to enhance their learning. At first, they
are excited. Next, they enter a phase of adaptation in which
they are somewhat discouraged as they overcome some of
the technological hurdles of efficiently using Tablet PCs.
Finally, they master the technology and then again have both
more enthusiasm for this teaching model and more progress
in learning.

Another survey question assessed which students the
instructors felt benefitted most from this teaching model.
There was widespread agreement that this teaching model
could enhance learning for nearly all students, across wide
ranges of learner types and abilities. A few, however,
singled out specific elements of their student populations
that they feel are particularly well served. A. French of
Albion College (MI) reflected this when he pointed to the
quiet, shy student who is uncertain, and unwilling to
publically respond to a question, but will respond on the
Tablet PC. When the instructor then shows this response to
the class (anonymously), this encourages and engages that
student. The outgoing/dominant, confident students can no
longer dominate the class with their answers. In a similar
vein, an electrical engineering instructor noted that in a
traditional classroom setting, educationally disadvantaged
students are reluctant to raise questions or respond to the
instructor’s questions, since they are not confident. With
this teaching model, they are more open to asking questions
without the fear of being put on the spot. Again, with more
interaction with the instructor, the students are more engaged
in learning and can gain better understanding of the course
material. Finally, another instructor believes that it may be
the best students who benefit the most from this teaching
model, since she can go into more depth in some topics than
she otherwise could, and hence these students remain
interested where they might otherwise get bored.

ADDITIONAL LESSONS LEARNED

Although it is not the intent of this paper to present research-
based evidence of the effectiveness of this teaching model,
we offer the results in Table 1 as a convincing argument that
using Tablet PCs to collect real-time formative assessments
via digital ink has matured to the point that its pedagogical
potential is becoming a reality. However, as with any new
tool we place in our teaching toolbox, there are some
obstacles instructors must overcome before they can fluently
integrate this use of technology into the delivery of their
courses. Based on our own experiences as well as comments
provide by the survey respondents, we are aware of some
common pitfalls as instructors first explore the use of this
teaching model in their classrooms. These fall into three
broad categories:
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1. Asking the wrong type of question

In order to effectively reveal student misconceptions using
this teaching model, it is essential that the formative
assessment questions posed be well-constructed and
thought-provoking. If they are targeting learning too low on
the scale of Bloom’s taxonomy, for example, they will not
adequately probe student understanding of complex
engineering concepts and the responses will not provide very
rich insight into what is going on in the students’ minds.
Likewise, if the questions are too difficult, the instructor
may be faced with very few responses and will again learn
little.

Another common pitfall is asking questions that require too
long to solve. For example, if it takes twenty minutes before
any students submit real-time data when the instructor poses
a complex problem, they may have spent a long time going
down the wrong path in terms of solving the problem. Other
students may sit there for the entire twenty minutes, unable
to figure out how to proceed. Most instructors find this
teaching model is more useful when they ask for short
answers that reveal student misconceptions at various critical
points along the journey to the successful solution of the
problem. In this way, students can be guided in making the
final leaps of interconnecting necessary principles and
concepts. Having thus figured things out for themselves
(with guidance), they are more likely to learn how to solve
the problem than if they are just told.

2. Asking the wrong number of questions

It is sometimes a fine art to know how many questions to
pose to the students when using this teaching model. If too
many questions are asked, there is a danger that this
becomes nothing more than a tedious exercise. If too few
questions are asked, the bridge from one question to another
may be too great for the students to maintain interest or to
follow the intervening discussion. Fortunately, with practice
and an awareness of this pitfall, the instructor can use the
real-time feedback itself to gauge how often to pose a
question to the class, based on the class population and the
difficulty of the concepts involved.

3. Not accounting for individual differences among
students

The larger the class enrollment, the greater the chances for
significant diversity among the students in terms of work
speed, academic abilities, facility at grasping new concepts,
etc. Likewise, the more probing the question posed, the
greater the chances that it will require a broader range of
response times for the students. These inherent aspects of
this teaching model have clear implications in terms of
student behavior: students who quickly finish submitting
their responses have in their hands a tool that provides the
incredible temptation of easy access to computer games and
to the internet. Although these temptations can be highly
controlled and filtered through the technology itself, some
do not choose to restrict their students in this way. Instead,
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they provide differentiated learning experiences that
acknowledge the diversity among their students. One way to
do this is to allow students to be able to choose from a
sequential menu of questions to answer. For example, when
using InkSurvey, one question that we always have available
for the students to select is: do you have any questions? In
this way, if a student is floundering at the beginning of
problem, they can anonymously submit a question to the
instructor. The instructor can then verbally offer some
guidance to align the student’s thinking with the principles
and concepts that will lead to the successful solution of the
problem. Similarly, we use a menu of questions to keep the
faster workers engaged. As the instructor sees that some
students have successfully submitted solutions to the
question posed, he/she can make available additional
questions to guide students in further explorations or
applications of the concept. Students who are working more
slowly may never tackle the enrichment questions. Offering
these differentiated learning opportunities allows the
instructor to better meet the needs of the individual students
and greatly decreases off-task activities on the part of the
students.

CONCLUSIONS

The use of Tablet PCs to collect real-time formative
assessment from students is becoming more common in
engineering classrooms around the world. Survey results
indicate a high level of instructor and student satisfaction
with this method of enhancing learning, particularly after a
period of gaining proficiency with this technology. In hopes
of shortening the length of this learning period for
instructors wanting to adopt this teaching model, we have
compiled some specific suggestions and described common
pitfalls to avoid.

ACKNOWLEDGMENT

We are very appreciative of all respondents who graciously
took time from their busy schedules to complete the survey;
they hope to make the way a little easier for those interested
in using this teaching model in their own classrooms. We
have respected respondents’ written personal preferences
regarding whether their comments appear in this paper
anonymously or with acknowledgment. On our own
campus, our explorations of how we can use technology to
enhance learning would not have been possible without a
series of generous grants of Tablet PCs from the HP
Technology for Teaching program.

REFERENCES
[11 Cromack, J., “Technology and Learning-Centered Education:

Research-Based Support for How the Tablet PC Embodies the Seven
Principles of Good Practice in Undergraduate Education,” 38"

978-1-4244-4714-5/09/$25.00 ©2009 IEEE

Session T3F

ASEE/IEEE Frontiers in Education Conference, October 2008.
Auvailable online at http:/fie-conference.org/fie2008/index.htm.

[2] Chickering A.W., & Gamson, Z.F., Seven Principles of Good Practice
in Undergraduate Education, The American Association for Higher
Education  Bulletin, March 1987. Available online at
http://honolulu.hawaii.edu/intranet/committees/FacDevCom/guidebk/t
eachtip/7princip.htm.

[3] Bransford, J.D., Brown, A.L., & Cocking, R.R. (eds.), How People
Learn:  Brain, Mind, Experience, and School, Washington DC:
National Academy Press, 1999.

[4] Berque, D., “Pushing Forty (Courses per Semester): Pen-Computing
and DyKnow Tools at DePauw University,” in The Impact of Tablet
PCs and Pen-based Technology on Education, Berque, D.A., Prey,
J.C., & Reed, R., eds., Purdue U., 2006.

[5] Enriquez, A., “Developing an Interactive Learning Network Using
Tablet PCs in Sophomore-Level Engineering Courses,” 2007 ASEE
Annual ~ Conference, June 2007. Available online at
http://soa.asee.org/paper/conference/paper-view.cfm?id=3806.

[6] Anderson, R., Anderson, R., Chung, O., Davis, K. M., Davis, P.,
Prince, C., Razmov, V., & Simon, B., “Classroom Presenter: A
Classroom Interaction System for Active and Collaborative Learning,”
in The Impact of Tablet PCs and Pen-based Technology on Education,
Berque, D.A., Prey, J.C., & Reed, R., eds., Purdue U., 2006.

[71 Tront, J.G., “Using Tablet PCs in Engineering Education,” 2005 ASEE
Annual Conference, June 2005. Available online at
http://soa.asee.org/paper/conference/paper-view.cfm?id=21360.

[8] Kowalski, F., Kowalski, S., & Hoover, E., “Using InkSurvey: A Free
Web-Based Tool for Open-Ended Questioning to Promote Active
Learning and Real-Time Formative Assessment of Tablet PC-
Equipped Engineering Students,” 2007 ASEE Annual Conference,
June 2007. Available online at
http://soa.asee.org/paper/conference/paper-view.cfm?id=5781.

[91 Kowalski, F.V. & Kowalski, S.E., “Understanding and Overcoming
Student-Based Difficulties when Transitioning from Multiple-Choice
(Clicker) to Open-Ended Questions for Real-Time Formative
Assessment,” 2007 ASEE Annual Conference, June 2007. Available
online at
http://soa.asee.org/paper/conference/paperview.cfm?id=5905.

[10

=

National Science Board of National Science Foundation, “Moving
Forward to Improve Engineering Education,” Washington DC, 2007.
Available online at
http://www.nsf.gov/pubs/2007/nsb07122/nsb07122.pdf.

AUTHOR INFORMATION

Susan Kowalski, Coordinator, Classroom Communicator
Project, Colorado School of Mines, skowalsk@mines.edu.

Frank Kowalski Professor of Physics, Colorado School of
Mines, tkowalsk@mines.edu.

Tracy Gardner, Instructor of Chemical Engineering,
Colorado School of Mines, tgardner@mines.edu.

October 18 - 21, 2009, San Antonio, TX

39" ASEE/IEEE Frontiers in Education Conference
T3F-5




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Algerian
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /BaskOldFace
    /Batang
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CooperBlack
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /EstrangeloEdessa
    /FootlightMTLight
    /FreestyleScript-Regular
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Impact
    /InformalRoman-Regular
    /Jokerman-Regular
    /JuiceITC-Regular
    /KristenITC-Regular
    /KuenstlerScript-Black
    /KuenstlerScript-Medium
    /KuenstlerScript-TwoBold
    /KunstlerScript
    /LatinWide
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSansUnicode
    /Magneto-Bold
    /MaturaMTScriptCapitals
    /MediciScriptLTStd
    /MicrosoftSansSerif
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MS-Mincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NuptialScript
    /OldEnglishTextMT
    /Onyx
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Parchment-Regular
    /Playbill
    /PMingLiU
    /PoorRichard-Regular
    /Ravie
    /ShowcardGothic-Reg
    /SimSun
    /SnapITC-Regular
    /Stencil
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TempusSansITC
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanMTStd
    /TimesNewRomanMTStd-Bold
    /TimesNewRomanMTStd-BoldCond
    /TimesNewRomanMTStd-BoldIt
    /TimesNewRomanMTStd-Cond
    /TimesNewRomanMTStd-CondIt
    /TimesNewRomanMTStd-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZapfChanceryStd-Demi
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create PDFs that match the "Recommended"  settings for PDF Specification 4.0)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


