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A wise teacher
makes learning

a joy.
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An Alternative to Lecture:

Process Oriented Guided Inquiry Learning

Julie K. Abrahamson, Chemistry

Unlike teachers in primary or secondary
education, those in higher education often
have had no expectation of formal teaching
related coursework. Those who teach in the
university setting commonly use the method
by which they learned, namely the tradi-
tional lecture. At a large university such as
UND, there are also the challenges pre-
sented by large numbers and diverse abili-
ties among our students. Those who con-
sider ways to improve the methods by which
we reach our students are reminded that
students learn best when actively engaged
rather than passively listening.

One alternative to lecture, which uses con-
structivist learning strategies, is Process
Oriented Guided Inquiry Learning
(POGIL), to which I was introduced at an
NSF-sponsored workshop in 2006. In addi-
tion to actively engaging with course mate-
rial, students using POGIL develop process
skills that are applicable to many areas of
learning, such as problem solving, team-
work, communicating, management, and
assessment.

How does a POGIL classroom work? Stu-
dents work together in groups of three to
four on an exercise, for the class period.
Concepts are presented in worksheet style
exercises using models, tables, diagrams, or
in paragraph form, and then followed by
guiding questions to prompt students to
make important observations or descrip-
tions of patterns. Students are asked to
discuss questions among the group, helping
each other to clarify uncertainties, and come
to common conclusions. If the group comes
upon a question that they cannot ade-
quately resolve, they are to ask for help
from the instructor, who becomes more a
facilitator of learning, rather than a conduit
of facts.

In order to create some structure in the
groups, each group member is assigned a
role for that class period. The Manager is
to keep the group on task, be sure all are
contributing efforts, and raises a hand to
ask for assistance when they have a ques-
tion. Another group role is the Presenter,
the one to be called upon when the instruc-
tor needs to have a discussion among all the
groups. The Recorder completes a Re-
corder’s Report to be turned in for the
group, including various things specified by
the instructor, such as important concepts
learned, questions for further discussion, or
answers to specific parts of the activity,
among many possibilities. To ensure some
measure of self-assessment by the group, a
Reflector or Strategy Analyst adds obser-
vations about group interactions to the Re-
port. Group roles are intended to be differ-
ent each class meeting, so that each student
gets the opportunity to participate in all
capacities.

Before a POGIL activity begins, I outline
topics to be covered, highlight recent con-
cepts that will be used that day, or briefly
point out important things to note in the
activity. Periodically during the activity, I
ask Presenters to contribute to a discussion
of key or troublesome questions, for example
by giving the answer for their group. At the
end of the class period, I focus the students’
attention on a summary of the important
concepts presented.

I have used POGIL periodically in freshman
level chemistry courses for the past two
years. This creates a dramatically different
classroom atmosphere in classes of 100-200
students. Instead of quietly listening and
attempting to transcribe every precious
word from the instructor’s lecture, the

continued on page 2
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OID Online: Announcing the Teaching Thursday Blog

We know you are thinking about your teaching every day of the week and we hope that when you do you will join us in
the blogosphere for our new venture, Teaching Thursday (available at www.teachingthursday.org). Every Thursday
there is a new post on some aspect of teaching, and there is lots of room for your voice to join the conversation. So far
we've ranged from our identity as teachers to student grade expectations. It looks like EduPunk is next on the agenda.

year’s proposals

Curious? Then get online and dive in. And let us know (via email at teachingthursday@gmail.com) if you have a topic
you’d like us to focus on -- we are looking forward to your input!

While you are online, remember to check out the Models of Innovative & Best Practices in Teaching & Learning at
UND under the “Programs” link on the OID website (oid@und.edu). UND faculty developed these effective and/or inno-
vative teaching and learning strategies for our students. You’ll want to start by looking at the cover sheet for each
practice which gives a brief synopsis, as well as a description of the kinds of students (freshmen/majors/grads, etc.),
courses, and learning environments to which each approach is best suited. You’ll also find a handout that give details
on how to implement the strategies. Here is a sample of the various classroom strategies posted: “In-Class Writing
Assignments and Unannounced Peer Reviews,” “Using On-Line Quizzes to Encourage Students to Read their Text-
book,” “How to Manage Interactive and Feedback Strategies in ‘Mass Classes,” and “I Don’t Care What You Think, I
Care How You Think’: Facilitating Dialogue on Difficult Issues.” And in the next newsletter, check for a call for this

Continued from page 1

students are actively working, talking among themselves,
and interacting with the instructor on a much more individ-
ual basis than would ordinarily be feasible. With large lec-
ture sections and 25 — 40 groups in the lecture hall, I have
recruited and trained undergraduates who were strong stu-
dents in their freshman chemistry courses as co-facilitators,
allowing for much easier access to answers to questions. In
some cases, the teaching assistants have used POGIL activi-
ties in the laboratory sessions, where the numbers are much
smaller and more easily managed.

As the instructor, I find POGIL brings a welcome change of
pace to my courses. Although I could happily lecture on the
topics of each course, it is far more rewarding to see stu-
dents actively working during class. I actually get the oppor-
tunity to respond to individual students as questions are
raised. Rather than straining their short attention spans, or
fighting the consequences of inadequate sleep in soft chairs
of a quiet lecture hall, students interact with one another
and with the facilitators as they explore the challenges of
each activity. The range of student abilities in each class
provides a range of those to explain what they understand to
those who need help with the concepts. Using POGIL is an
approach that allows the students to explore topics and cre-
ate their own ideas before being told what the definitions
should be, or what term a phenomenon is given in this disci-
pline.

I have asked students to note on the Recorder’s Report
which process skills are used in an activity. This prompts
them to consider whether they have used communication,
teamwork, problem-solving, assessment, learning, thinking,
or management skills in their groups. My impression is
that these prompts remind them of the important aspects of
group work.

Student reactions to POGIL have been varied. There is the
inevitable resistance to all things new, and to students hav-
ing to think on their own. Insightful students have com-
mented about how POGIL helps them to understand the
material better. In general, I have seen good participation
with the activities in class. One must contrast this to the
smaller fraction of students actively thinking during a nor-
mal lecture period. They seem to enjoy the social aspects of
group work, and one has to occasionally motivate them to
stay on task. Asking them to be ready to discuss a particu-
lar question after a set number of minutes can encourage
them to stay focused. Preparing the students with an intro-
duction, and summarizing the concepts at the conclusion,
are important aspects of a successful POGIL activity.

POGIL can be used in a wide variety of disciplines, but has
been developed in the sciences, both at the college and high
school levels. After learning in detail about POGIL, I was
convinced this was something I needed to implement. There
is a current NSF project that sponsors workshops to intro-
duce and promote the use of POGIL across the country at no
cost to the participants. One workshop will be hosted by
UND, Saturday, April 25, at the Memorial Union. Reg-
istration is open to interested individuals through the web-
site, www.pogil.org/events/intro_workshops.php beginning
in early March, until the capacity is reached. UND faculty
members, graduate students with an interest in teaching, as
well as other educators in our region are encouraged to take
advantage of this local opportunity. The workshop is spon-
sored by the POGIL project, which is partially supported by
the National Science Foundation. Partial support for the
UND workshop will be provided by the Red River Valley
Section of the American Chemical Society, UND Chemistry
Department and the Office of Instructional Development.
More information and links to resources are available at
www.pogil.org.
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Faculty Can Receive Feedback on Teaching

It's not too late to make plans to use the SGID (Small Group Instructional Diagnosis) method for receiving midterm
feedback from students in your classes. The SGID process, facilitated by a trained faculty colleague, is a method of
soliciting student perceptions about the progress of their learning. Since it is conducted by an outsider to your class,
students are free to be direct, but since it is normally done around mid-semester, you receive the feedback at a time
when there is still ample opportunity for you to consider any changes that might improve student learning. The
SGID process is flexible enough to be used with both large and small classes, and yields information likely to be
useful to both beginning and experienced faculty.

For more information about the SGID processor or if you would like to request an SGID, contact Jana Hollands at
777-4998 or jana_hollands@und.nodak.edu.

Writing Center Services

The Writing Center encourages faculty to invite students from every discipline to meet with our trained tutors to
work on their writing. Writing Center tutors are able to work with students on writing projects in every stage of the
drafting process- from finding a way to get started to helping students edit their work, and everything in-between.
The Writing Center staff is also happy to meet with graduate students and faculty on their writing projects.

The Writing Center is open:

Monday through Friday 10:00 a.m. - 4:00 p.m.
Monday through Thursday 7:00 p.m. - 9:00 p.m.
Sunday 1:00 p.m. - 3:00 p.m.

The easiest way for your students to sign up for a thirty minute session is by using our online scheduling software
at our website: www.und.nodak.edu/dept/wac or click "W" for Writing Center on the UND homepage’s A-Z index,
follow the prompts on the left side to schedule an appointment. Appointments are strongly advised at any time and
are absolutely necessary at busy times of the semester, so please let your students know to plan ahead. Your
students will also find PDF handouts on our website to download on topics such: APA;, MLA, Turabian, plagiarism,
rewriting and editing, and internet sources.

If you wish to speak to someone in the center by phone, please call 777-2795, or by e-mail: writing.center@und.edu
or if you have questions about the services available through the Writing Center, or would like brochures for your
students, please contact Shane at shanewinterhalter@mail.und.nodak.edu or 777-6381 or Jana at
jana_hollands@und.nodak.edu or 777-3600.

On Teaching Lunch Seminar Series

Spring 2009
Thurs., April 9 (12:30-1:30) Practical Strategies for Improving Student Writing at UND
Wed., April 22 (12-1) The fourth in our Teaching with Technology Faculty Seminar

Series: Using Video Projects to Promote Student Learning

Join us for these informal lunch-time discussion on teaching-related topics of interest to faculty in all
disciplines. All sessions take place in the River Valley Room of the Union.
Wednesday sessions run from 12-1. Tuesday and Thursday sessions run from 12:30-1:30.

To register and reserve a lunch, please call Jana Hollands at 777-4998
or email: jana_hollands@und.nodak.edu
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Office of Instructional Development
O’Kelly Hall, Room 300

221 Centennial Drive Stop 7104
Grand Forks, ND 58202-7104

Upcoming Events & Deadlines

April 1 Summer Mini-Project Grant Proposals due (noon)
FIDC Travel and Materials Grant Deadline (noon)
Teaching with Technology Workshop applications due

April 25 POGIL Workshop

May 1 Follow up Workshop on Significant Course Design applications due
FIDC Travel and Materials Grant Deadline (noon)*

*Should include all travel and materials requests through Aug. 30 (The next FIDC
deadline 1s Sept. 1)

On Teaching is published six times a year as a service to UND faculty.

Director: Anne Kelsch. Editor: Shane Winterhalter. OID/UWP Staff: Jeanne Boppre and Jana Hollands.
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Summer Opportunities

Summer Mini-Project Grant Proposals are due by noon on April 1, 2009.

Each year, the Office of Instructional Development and the Faculty Instructional Development Committee (FIDC)
fund a number of Summer Mini-Project Grants designed to support faculty working on significant teaching/
assessment projects that go beyond normal course preparation and can be completed in 1-2 weeks of full-time effort
during the summer. Projects may relate to individual classes or to department/program needs (for example
designing a major class project, assembling web-based resources for a class or program, or analyzing data collected
in conjunction with the department's assessment plan). Grants range from $750-$1500, depending on the size of the
project, and are paid as salary stipends. Applicants are expected to meet university guidelines regarding payment
for faculty overload. (Note: Because of funding restrictions, work on Mini-Projects must be done before the end of
the fiscal year, June 30.) The Faculty Instructional Development Committee (FIDC) reviews Mini-Project Grant
proposals.

Summer Workshops

In collaboration with Writing Across the Curriculum (WAC) and the Center for Learning and Instructional
Technology (CILT), OID is offering several one and two week summer workshops on teaching-related topics. You’'ll
find the full information for each workshop online by going to the OID website (oid@und.edu) and following the
“Programs” link to “Summer Workshops.”

Teaching with Technology Workshop
May 18, 19, 20, 21, 26 & 27 from 8:30 - 12:00

This 6 day seminar/workshop sponsored by OID and facilitated by CILT is designed for faculty interested in using
technology to enhance traditional classroom teaching. This includes those who are just getting started using
technology, those who are thinking about using it, and those who have used it in limited ways but want to
reconsider how they are using it. In this context, “technology” includes such things as course web sites
(Blackboard), web research projects, tutorials and animations, social software (wikis, blogs, and journals),
“clickers” (audience response system), SecondLife, podcasting and other audio and video enhancements.
Registration is limited to 10 faculty, and a $500 stipend is offered. The application deadline is April 1, 2009.

Follow up Workshop on Significant Course Design
May 19, 20 & 21 from 1- 4

This three afternoon workshop facilitated by Anne Kelsch and Joan Hawthorne is a follow up offered for faculty who
participated in the Creating Significant Learning Through Integrated Course Design Workshop in February and
would like an opportunity to continue the work they began. The sessions will focus on articulating student learning
outcomes and designing assignments that advance those outcomes and assessments that gage them. Participants
will receive complimentary copies of books on classroom assessment techniques and rubric design. The application
deadline is May 1, 2009.

Extended WAC Workshop
June 16, 17, 18, 19, 22, & 23 from 1:00-4:30

A six-session afternoon workshop on Writing Across the Curriculum will be offered for faculty in June. This
workshop is designed to enable faculty to focus intensively, and in collaboration with colleagues from across
campus, on developing or redeveloping the writing component of a particular course or course sequence. Up to 10
faculty can be accommodated in this workshop, and participating faculty will receive stipends of $600 (subject to
standard deductions).



	Vol18Num52
	University of North Dakota

	Volume 18, Number 5

	Spring 2009

	Page #

	Volume 18, Number 5

	On teaching

	Page #

	On teaching

	Volume 18, Number 5


	insert2
	On teaching Insert




<<

  /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 0.0000

  /ColorConversionStrategy /CMYK

  /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 true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /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 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /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 true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /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 ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /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.)

  >>

  /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 [612.000 792.000]

>> setpagedevice




<<

  /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 0.0000

  /ColorConversionStrategy /CMYK

  /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 true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /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 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /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 true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /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 ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /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.)

  >>

  /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 [612.000 792.000]

>> setpagedevice



