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Abstract

Objectives: Schools and programs of public health are concerned about poor student writing. We determined the pro-
portion of epidemiology courses that required writing assignments and the presence of 6 characteristics of these assignments.

Methods: We requested syllabi, writing assignments, and grading criteria from instructors of graduate and undergraduate
epidemiology courses taught during 2016 or 2017. We assessed the extent to which these assignments incorporated 6
characteristics of effective writing assignments: (1) a description of the purpose of the writing or learning goals of the
assignment, (2) a document type (eg, article, grant) used in public health, (3) an identified target audience, (4) incorporation of
tasks that support the writing process (eg, revision), (5) a topic related to a public health problem that requires critical thinking
(1-5 scale, 5 = most authentic), and (6) clear assignment expectations (1-5 scale, 5 = clearest).

Results: We contacted 594 instructors from 58 institutions and received at least some evaluable materials from 59 courses at
28 institutions. Of these, 47 of 53 (89%) courses required some writing. The purpose was adequately described in || of 36
assignments, the required document type was appropriate in |9 of 43 assignments, an audience was identified in 6 of 37
assignments, and tasks that supported a writing process were incorporated in |9 of 40 assignments. Median (interquartile
range) scores were 5 (I-5) for an authentic problem that required critical thinking and 4 (2-5) for clarity of expectations.

Conclusions: The characteristics of writing assignments in public health programs do not reflect best practices in writing
instruction and should be improved.
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Writing is a key part of the work of public health practi-
tioners, helping us to develop and promote policies, change
behaviors, prevent and contain disease outbreaks, and com-
municate new findings and health guidelines. But public
health instructors are not trained in teaching writing, and the
literature on assigned writing in public health is thin.'* That
said, professionals in the field are concerned that we do not
provide adequate writing instruction.'™ Experts in rhetoric
and composition assert that assigning writing to students,
providing detailed feedback, and allowing for revision
strongly support student writing development, achievement,
and engagement.>'* However, these activities are not con-
sistently used by instructors across disciplines and grade
levels.®”!!"!* For example, one of the most comprehensive
studies of writing assignments to date, which included a large
sample of undergraduate courses, concluded that the types of
writing students are asked to do tend to be superficial and
overly focused on grammatical correctness, to the point
where guidance about spelling and grammatical errors often
obscures substance.’

We found no published research on the nature of writing
assignments in the discipline of public health. Given that
public health instructors in general may not be familiar with
current techniques for teaching writing or creating effective
writing assignments, assessing the prevalence and quality of
writing assignments in undergraduate- and graduate-level
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schools and programs of public health could be a first step in
helping these instructors to teach writing more effectively.

In a 2017 study, we proposed 6 recommended character-
istics of writing assignments from a review of the composi-
tion literature.*'!*!7 According to writing experts, good
writing assignments (1) describe the purpose of the writing
and the assignment’s learning goals, (2) present a problem
that is authentic to the discipline and that must be approached
with critical thinking, (3) require a profession-specific doc-
ument type rather than a generic one (eg, an academic journal
article rather than a generic research paper), (4) clearly
explain the expectations of the assignment and the criteria
for evaluation, (5) identify a target audience to which the
assignment should be directed, and (6) allow for a process
to support the writing through specific tasks, such as multiple
drafts with revisions (Box). We assessed the proportion of
undergraduate- and graduate-level epidemiology courses
that required one or more writing assignments and the extent
to which these assignments include our 6 recommended
characteristics.'

Methods

Recruitment and Data Collection

We selected a random sample from among all 183 schools
and programs of public health accredited by the Council on
Education for Public Health as of January 2017. We recruited
participants from 4 types of institutions to ensure represen-
tation: major research institutions (large institutions), insti-
tutions with <5000 students (small institutions), medical
schools (sometimes combined with other health science
institutions and, for our purposes, referred to as “medical/
health science institutions”), and institutions that did not fall
into the other categories (other institutions). If an institution
was both small and considered medical/health science, we
classified it as medical/health science. We stratified by type
of institution because we believe the teaching contexts are
likely to differ among them and, thus, might affect how the
institution’s courses incorporated writing instruction. For
example, large institutions tend to emphasize research,
whereas medical schools tend to emphasize medical practice.

From May through August 2017, we requested syllabi
from all instructors of graduate and undergraduate epide-
miology courses taught at the sampled institutions during
2016 or 2017, regardless of whether instructors had assigned
any writing in their course. If the course required writing, we
asked the instructor to send a writing assignment and grading
criteria, if available. We collected instructor materials only,
not student writing. We asked each instructor to send mate-
rials for only 1 course. If an instructor taught more than 1
epidemiology course during the study period, we asked the
instructor to send materials for the class with a title that
started with the earliest letter in the alphabet. For example,
an instructor teaching both Social Epidemiology and
Reproductive Epidemiology would send materials for

Box. The 6 characteristics of effective writing
assignments” used to evaluate assignments
collected from instructors teaching
undergraduate- and graduate-level courses in
epidemiology at schools and programs of public
health accredited by the Council on Education for
Public Health, United States, 2016-2017

I. The purpose of the writing and learning goals of
the assignment is adequately described. The
assignment was adequate if the purpose of the writing (eg,
persuade the reader to do something) or learning goal
(statements that describe what a student should be able
to do after completing the assignment, such as understand
why random assignment is used) was included, and it was
inadequate if neither was included.

2. The required document type (eg, articles, grants)
is one used by practicing public health workers.
Scored as present or absent. For example, we designated
a summary of original research as a professional
document type only if the student was asked to format
and write the paper for a particular journal (regardless of
whether the paper was submitted to the journal).

3. The target audience of the assignment is specified.
Scored as specified or not specified. For example, the
target audience may be readers of a scientific journal,
policy makers, or a granting agency.

4. The assignment incorporated tasks related to the
writing process, such as revising or offering
assignments as part of a sequence. Scored as present
or absent. This characteristic was judged as present if the
assignment included any of the following 3 criteria: The
assignment was part of a sequence of assignments, it
allowed or required more than | draft, or it suggested or
required peer review by a classmate.

5. The assignment required students to think
critically about an authentic public health
problem. Scored from | to 5 (5 being the most
authentic). A score of 5 was given if the assignment
presented students with a public health problem (eg, if
students are asked to answer a specific research question
using data) and required critical thinking skills
conceptualized as using judgment to make decisions or
solve a problem. A score of | characterized an assignment
that did not present a context and did not ask students to
engage in critical thinking. For example, assignments that
asked students to summarize information or provide
definitions were given a score of |.

6. The expectations of the assignment are clear.
Scored from | to 5 (5 being the most clear). An
assignment was given a score of 5 if it clearly presented
the instructions for completing the assignment and the
expectations for a successful performance. A score of |
characterized an assignment that had vague or minimal
instructions and no criteria for how the student would be
evaluated.

*Data source: August and Trostle (2018).'
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Reproductive Epidemiology because R precedes S in the
alphabet. We used this approach to reduce selection bias in
the sample and to discourage instructors from contributing
materials from courses where they had assigned the most
writing.

If we did not receive a response within 3 weeks, we sent a
follow-up email request. As a thank you for participating, the
principal investigator (E.A.) provided complimentary con-
sultation on writing assignments to instructors who requested
it (2 did).

Selecting and Scoring Assignments

The unit of analysis for this study and the denominator of the
proportions was a course, because not all courses included
writing assignments. We identified writing assignments by
analyzing the syllabus and assignments, if we received them.
We defined a writing assignment as requiring communica-
tion mainly through text. The assignment could be any length
and could involve both informal writing, often done primar-
ily for the benefit of the writer (eg, a journal entry), and
formal writing, often directed to a target audience (eg, an
original research article for a journal). The assignment could
be completed in or out of class and could include collabora-
tive or individual activities. We did not consider the follow-
ing to be writing: multiple-choice examinations (including
those with short-answer questions), programming code (eg,
SAS software), a slide presentation not submitted to the
instructor, standalone tables and figures, and questions cre-
ated for a written survey. In addition, although written inter-
pretations of calculations are an important part of an
epidemiologist’s scope of work, the language for this task
is often so prescribed in educational settings that we did not
classify it as writing for our purposes.

If an instructor submitted a writing assignment to us that
was separate from the syllabus, we analyzed it. When a writ-
ing assignment was described in the syllabus but the instruc-
tor did not submit the actual assignment, we counted a
writing assignment as being present; from the description
of the assignment in the syllabus, we determined how many
of the 6 recommended characteristics it contained, if possi-
ble. If a given recommended characteristic could not be
determined from the description, we considered it to be miss-
ing. If an instructor submitted more than 1 writing assign-
ment, we analyzed the assignment that was worth the most
points toward a final grade. When one assignment built on
another, we analyzed the assignment that was due latest in
the semester. Assignments that built on previous assignments
were counted as incorporating tasks that supported the writ-
ing process, for example, an assignment that built on an
earlier draft or brainstorming assignment. Grading criteria,
which were created for various document types, were used to
supplement information provided by the writing assignment.

From the submitted syllabi, writing assignments, and
grading criteria, 2 authors (E.A. and K.B.) scored each
assignment on the 6 recommended characteristics. Of 354

decisions, evaluators disagreed on 18, which were then
resolved through discussion.

The University of Michigan Institutional Review Board
determined the study to be exempt from institutional review
board oversight.

Results

We contacted 594 instructors from 58 institutions. At least
some evaluable materials were received for 59 courses; 35
from large institutions, 15 from medical/health science insti-
tutions, 4 from small institutions, and 5 from other institu-
tions. Of the 59 courses, 55 (93%) were graduate level, 3
(5%) were undergraduate level, and 1 (2%) was mixed grad-
uate/undergraduate level. Of the 55 graduate-level courses,
22 (40%) were master of public (MPH) courses, 4 (7%) were
doctor of philosophy (PhD) courses, and 1 (2%) was a med-
ical school course; the remaining 28 (51%) courses were a
mix of MPH and PhD or unspecified graduate courses.

Full information was not available for every course or for
every assignment; hence, denominators varied for the per-
centages reported. If information about a characteristic was
insufficient to determine whether it was present, it was con-
sidered missing and was not counted in the denominator for
that characteristic. Of the 59 courses, 6 had syllabi that did
not provide enough information to determine whether writ-
ing was assigned. Of the remaining 53 courses, 47 (89%)
required at least 1 writing assignment. Only 11 of 37
(30%) courses explained the purpose of the writing or the
learning goals of the assignment, and 19 of 46 (41%) assign-
ments asked students to use a document type used in public
health (eg, a National Institutes of Health [NIH] grant pro-
posal). Only 6 of 38 (16%) assignments specified a target
audience (eg, an NIH grant reviewer). Of 41 assignments, 20
(49%) incorporated a writing process as part of completing
the assignment (eg, drafts, peer review, or an assignment
sequence) and 5 of 43 (12%) assignments allowed for mul-
tiple drafts. Assignments for the most part posed problems
that were authentic to public health or a related discipline and
required critical thinking (median score = 5; interquartile
range [IQR], 1-5). Assignment expectations were for the
most part clear (median score = 4; IQR, 2-5).

Of 47 assignments, the most common were term papers
(also referred to as research papers, n = 9) or critiques of a
published article (n = 9) (Table). Several assignments asked
students to write a document type used in public health,
including a journal article describing a student’s original
research (n = 6), a literature review (n = 6), and a grant
proposal (n = 2). It was not possible to classify whether 1
of these 47 assignments was a discipline-related document
type because it was identified only as a “final report.”

Discussion

This study of writing assignments showed that nearly all
(89%) epidemiology courses in our sample required at least
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Table. Number and type of 47 writing assignments identified in a
survey of 59 undergraduate- and graduate-level epidemiology
courses at schools and programs of public health accredited by
the Cguncil on Education for Public Health, United States, 2016-
2017%

Public Health
Document No. of
Assignment Type Assignments
Journal article describing original Yes 6
research
Literature review journal article Yes 6
Surveillance system evaluation Yes 2
Grant proposal written for a Yes 2
particular funder
Annotated bibliography Yes |
Public health issue brief Yes |
Term paper/research paper No 9
Critique of published article No 9
Student research proposal (not No 4
written for a particular funder)
Short-answer essay questions No 3
Summary of student’s original No 2

research (not formatted or
written for a journal)

Presentation of an No |
epidemiological method

Final report Unknown |

Total 47

?Respondents were 59 instructors of accredited schools and programs of
public health who taught a graduate or undergraduate epidemiology course
during 2016 or 2017, regardless of whether writing was assigned.

PData represent a maximum of | assignment per class, the assignment that
was analyzed for this study. Courses may have required additional assign-
ments that are not shown.

some assigned writing and that most assignments posed
authentic public health problems that required critical think-
ing. However, the prevalence of the recommended charac-
teristics and document types varied, and there is room for
improvement.

Almost all studies on college writing assignments
describe the characteristics of the assignments but do not
address how many courses require writing assignments. In
addition, most of these studies analyze data from undergrad-
uate courses. In one study of 179 undergraduate syllabi from
all courses taught at one Canadian college, 79% of courses
required writing assignments.'?

Our findings about writing to a target audience are similar
to those of a study by Melzer (2000) of writing assignments
from diverse university general education courses. Students
were asked to write for an audience other than the instructor
in only 18% of the assignments in the Melzer study and in
only 16% in our study. If an audience is not specified, stu-
dents typically assume that they should address their writing
to their instructor.'* Writing to an audience other than the
instructor challenges students to provide context, to adjust
their writing to the background and expectations of the

reader, to construct well-developed ideas, and to develop
persuasive arguments.'*

In the Melzer’ study, 50 of 400 instructors (13%) col-
lected at least one rough draft from students. In our study,
48% of assignments incorporated some sort of writing pro-
cess, including rough drafts, other types of assignment
sequences, and peer review, and 5 of 43 (12%) allowed mul-
tiple drafts. Providing the opportunity for students to revise
allows them to develop their thinking about a given topic,
motivates deep learning, and gives them a chance to further
develop their writing process.'* The assignments we
reviewed focused more closely on discipline-specific prob-
lems and critical thinking than did the assignments in the
Melzer study, which is not surprising because public health
is an applied discipline with a clear connection to public
health practice. Our sample also included more graduate
courses than undergraduate courses, which likely reflects the
greater variety and number of epidemiology courses offered
at the graduate level than at the undergraduate level, as well
as the elective nature of epidemiology courses in undergrad-
uate programs.18

Most assignments in our study were critiques of published
articles, literature reviews, descriptions of a student’s origi-
nal research, or research proposals. However, more than half
of these assignments asked students to write in generic, non-
professional document types, such as term papers, which are
not directed to a specific audience. Requiring professional
document types for writing helps students learn about con-
tent and offers insights into the activities, roles, values, and
context of a discipline." For example, assigning a research
proposal in an NIH-style document type allows students to
learn about how the creation of new knowledge is described
and justified in public health research. Assigning writing in
workplace document types also helps students develop crit-
ical thinking skills and an awareness of their own thought
processes, >6:8:10:19:20

Although the benefits of writing critiques of published
articles, literature reviews, descriptions of original research,
and research proposals are clear, these document types are
only a few of those used in public health. Using document
types such as surveillance reports, emergency response
plans, and social media planning documents can provide
information to help students contextualize their learning by
connecting course material to practice."®!'*!> The limited
number of professional document types we found in the
assignments could relate to instructors’ lack of experience
with and access to these types; until recently, no such col-
lection of document types existed.! (Readers interested in
different document types can access the open-source Epide-
miology Workplace Writing Repository,?' which includes
job descriptions, workplace writing examples, and a teaching
guide. These materials are useful for developing formal and
informal writing assignments for public health graduate
schools and are based on the best writing practices recom-
mended by liberal arts colleges and universities." A newer
collection of documents is Public Health WORKS.??)
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Improving Writing Instruction in Epidemiology Courses

Several steps can be taken to improve writing assignments in
public health. First, institutions should train their instructors
in implementing the 6 characteristics of good writing assign-
ments we discuss here. A closer connection between depart-
ments of rhetoric and composition and public health would
support this goal, perhaps through collaborative activities
such as workshops and conferences, but also through
in-service training at school or department levels and gui-
dance on websites. In the meantime, public health instructors
can work within their existing infrastructure to incorporate
the characteristics. Resources such as writing centers and
writing in the disciplines initiatives may be available at some
institutions to support these efforts.

Strengths and Limitations

This study had several limitations. First, the response rates
for instructors varied by institution type (large research,
medical, or small) from 10% to 20% of those invited. Our
sample likely included instructors who were more interested
in including writing in their curriculum than the population
of epidemiology instructors at large. Therefore, our results
likely overestimate the prevalence of writing assignments in
epidemiology courses. In addition, our small sample pre-
cluded a stratified analysis by institution type. Second, not
all instructors who provided their syllabus also contributed
the assignment document. In these cases, deeper analysis of
an assignment was not possible. Finally, we used the writing
assignment that was worth the most points in our descriptive
analysis and in our assessment of whether assignments
included the 6 characteristics." This approach precluded us
from examining all of the writing required in a given course,
limiting our observations to longer, more extensive writing
assignments at the expense of shorter, less-involved writing
assignments.

One strength of this study was that we imposed a spec-
ified date range and an assignment-selection process
(alphabetical order of course names) to discourage instruc-
tors from contributing materials from courses with the most
writing. Given this constraint, instructors were, we hope,
less likely to choose courses based on what they may have
felt were desirable characteristics, thus yielding a more
objective data set.

Conclusions

The characteristics of writing assignments in epidemiology
courses do not reflect best practices in writing instruction.
Developing writing assignments that include the 6 recom-
mended characteristics described here is a relatively easy
first step in this process. Public health programs should pay
more and better attention to how—and for whom—their stu-
dents write.

Authors’ Note

A template writing assignment that incorporates all 6 recom-
mended characteristics is available upon request from Ella August
(eaugust@umich.edu).

Declaration of Conflicting Interests

The authors declared no potential conflicts of interest with respect
to the research, authorship, and/or publication of this article.

Funding
The authors disclosed receipt of the following financial support for
the research, authorship, and/or publication of this article: This
work was supported by the University of Michigan Office of
Research.

ORCID iD

Ella August, PhD, MA, MS
1036

https://orcid.org/0000-0001-5151-

References

1. August E, Trostle JA. Using writing assignments to promote
critical thinking, learning and professional identity: the epide-
miology workplace writing repository. J Public Health (Oxf).
2018;40(3):e419-e422. doi:10.1093/pubmed/fdy011

2. Lang TA. Who me? Ideas for faculty who never expected to be
teaching public health students to write. Public Health Rep.
2019;134(2):206-214. doi:10.1177/0033354918821880

3. Galea S. The language of public health. Boston University
School of Public Health. 2015. https://www.bu.edu/sph/2016/
11/06/the-language-of-public-health. Accessed April 4, 2019.

4. Beard J. Why we must teach writing to MPH students. Boston
University School of Public Health, 2018. https://www.bu.edu/
sph/2018/03/23/why-we-must-teaching-writing-to-mph-stu
dents. Accessed April 4, 2019.

5. Association of American Colleges and Universities. Liberal
Education and America’s Promise: about LEAP. 2019. http://
www.aacu.org/leap. Accessed May 5, 2019.

6. Anderson P, Gonyea RM, Anson CM, Paine C. The contribu-
tions of writing to learning and development: results from a
large-scale multi-institutional study. Res Teach English. 2015;
50(2):199-235.

7. Melzer D. Writing assignments across the curriculum: a
national study of college writing. Coll Compost Commun.
2009;61(2):W240-W261.

8. Pace D, Middendorf J, eds. Decoding the Disciplines: Helping
Students Learn Disciplinary Ways of Thinking. San Francisco:
Jossey-Bass; 2004.

9. Hill DR, Ainsworth RM, Partap U. Teaching global public
health in the undergraduate liberal arts: a survey of 50 colleges.
Am J Trop Med Hyg. 2012;87(1):11-15. doi:10.4269/ajtmh.
2012.11-0571

10. Cavdar G, Doe S. Learning through writing: teaching critical
thinking skills in writing assignments. Polit Sci Polit. 2012;
45(2):298-306. doi:10.1017/S1049096511002137

11. Light RJ. Making the Most of College: Students Speak Their
Minds. Cambridge, MA: Harvard University Press; 2001.


mailto:eaugust@umich.edu
https://orcid.org/0000-0001-5151-1036
https://orcid.org/0000-0001-5151-1036
https://orcid.org/0000-0001-5151-1036
https://orcid.org/0000-0001-5151-1036
https://www.bu.edu/sph/2016/11/06/the-language-of-public-health
https://www.bu.edu/sph/2016/11/06/the-language-of-public-health
https://www.bu.edu/sph/2018/03/23/why-we-must-teaching-writing-to-mph-students
https://www.bu.edu/sph/2018/03/23/why-we-must-teaching-writing-to-mph-students
https://www.bu.edu/sph/2018/03/23/why-we-must-teaching-writing-to-mph-students
http://www.aacu.org/leap
http://www.aacu.org/leap

446 Public Health Reports 134(4)

12. Graves R, Hyland T, Samuels BM. Undergraduate writing 18. Leider JP, Castrucci BC, Plepys CM, Blakely C, Burke E,
assignments: an analysis of syllabi at one Canadian college. Sprague JB. Characterizing the growth of the undergraduate
Writ Commun. 2010;27(3):293-317. doi:10.1177/074108 public health major: U.S., 1992-2012. Public Health Rep.
8310371635 2015;130(1):104-113. doi:10.1177/003335491513000114

13. Shi L, Dong Y. Graduate writing assignments across faculties 19. Quitadamo 1J, Kurtz MJ. Learning to improve: using writing to
in a Canadian university. Can J Higher Educ. 2015;45(4): increase critical thinking performance in general education
123-142. biology. CBE Life Sci Educ. 2007;6(2):140-154.

14. Bean JC. Engaging Ideas: The Professor’s Guide to Integrating 20. Association of American Colleges and Universities. Liberal
Writing, Critical Thinking, and Active Learning in the Class- Education Outcomes: A Preliminary Report on Student
room. 2nd ed. San Francisco: Jossey-Bass; 2011. Achievement in College. Washington, DC: Association of

15. Adler-Kassner L, Wardle E, eds. Naming What We Know: American Colleges and Universities; 2005.

Threshold Concepts of Writing Studies. Boulder, CO: Univer- 21. University of Michigan School of Public Health. Epidemiology
sity Press of Colorado; 2015. Workplace Writing Repository. Modified July 2018. https://

16. Wiggins G. Real-world writing: making purpose and audience umich.app.box.com/s/ilt6sumft1 9gm04430our84d46mlqSwx.
matter. Eng J. 2009;98(5):29-37. Accessed April 12, 2019.

17. Soliday M. Everyday Genres: Writing Assignments Across the 22. University of Michigan School of Public Health. Public Health

Disciplines. Carbondale, IL: Southern Illinois University Press;
2011.

WORKS. https://sites.google.com/umich.edu/publichealth
works. Accessed April 12, 2019.


https://umich.app.box.com/s/i1t6sumft19gm04430our84d46mlq5wx
https://umich.app.box.com/s/i1t6sumft19gm04430our84d46mlq5wx
https://sites.google.com/umich.edu/publichealthworks
https://sites.google.com/umich.edu/publichealthworks


<<
  /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 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /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 true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /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 false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /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
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


