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With advances in technology and the advent of social media and social

networking sites, the way medical education is taught to millennials must

evolve. The “flipped classroom,” which occurs when students are exposed to

learning materials before their assigned face-to-face class or didactic

session, can help engage all learning styles. A flipped classroom paired with

simulation-based medical education (SBME) engages millennial learners to

acquire the large amount of information required in osteopathic medical

school. Using this paired approach in osteopathic medical education can help

students meet the requirements outlined by the Accreditation Council for

Graduate Medical Education (ACGME). With the single accreditation system

for graduate medical education, finalizing in 2020, this article proposes

mandating a flipped classroom with SBME to better prepare osteopathic

medical students for their training in ACGME-accredited programs.
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T
he millennial generation of osteopathic medical students has different learning

styles than prior generations. The millennial learner tends to incorporate tech-

nology and thrive in a “learning-centered environment” rather than in traditional

undergraduate didactic sessions.1 Indeed, the traditional lecture with Microsoft

PowerPoint slides is now being questioned as to its relevance and importance in under-

graduate medical education.2 Instead, a “flipped classroom” with simulation-based

medical education (SBME) allows millennial learners to engage their self-directed learn-

ing style and address their need for up-to-date information.1 Such student engagement is

paramount for millennial learners and their retention of information.2

In July 2020, all graduate medical education (GME) programs will be accredited by the

Accreditation Council for Graduate Medical Education (ACGME) under a single accredit-

ation system. Some ACGME-accredited programs, such as surgery,3 require the use of

simulation during undergraduate training, which is not the case for current programs

accredited by the American Osteopathic Association. Simulation-based medical education
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is a method of learning that incorporates high-fidelity

simulators and/or standardized patients to simulate a

medical case or patient, allowing medical students to

practice their clinical skills before encountering a real

patient. These sessions are engaging and interactive and

incorporate “active learning with emotional connec-

tion,”1 which allows learners to apply the knowledge

gained in simulation training to real cases.

With the rapidly expanding information regarding

millennial learning capabilities and preferences, and

with ACGME’s expectations for simulation training

experience, osteopathic medical schools must evolve

to engage and meet the needs of younger learners. As

discussed in this article, a flipped classroom with

SBME allows for all of these requirements to be ful-

filled and thus should be mandated in osteopathic

medical education. By effectively using technology

through a flipped classroom and SBME model, osteo-

pathic medical students can thrive.

Millennials and the Flipped
Classroom
The accountability factor is one of the reasons why the

flipped classroom is an appropriate way to educate

osteopathic medical students from the millennial gen-

eration. Although the birth years vary depending on

the source, generally, millennials were born between

1982 and 2002. Because they grew up in the early

years of digital technology, including online communi-

cation and social media, they are considered “digital

natives.”4 Millennials also tend to be distracted

more easily, which can impede learning through trad-

itional lecture models.4 As a result, millennials crave

active learning methods that challenge them and offer

the ability to control the pace of their learning.4 A

flipped classroom can provide all of these aspects of

learning.

For example, a video module, videotaped lecture, or

active learning session before a face-to-face encounter

helps millennial learners stay active to the tasks at

hand. A flipped classroom also allows students to

replay a part of a lecture or modules they would like to

learn again if needed.4 Because the flipped classroom is

“student centered,” millennial learners can fully engage

and be in charge of their own learning.5 People who

tend to succeed in the flipped classroom have high

levels of self-motivation.6 Although intrinsic motiv-

ation is innate, “the maintenance and enhancement of

intrinsic motivation depends on the social and environ-

mental conditions surrounding the individual.”7

Allowing the millennial learner freedom to participate

in learning before in-person sessions gives them auton-

omy and allows them to view the subject matter in their

own time and space and learn at their own pace.8 The

face-to-face part of the flipped classroom then

encourages deep and meaningful interaction with

others, allowing for high order of thinking.9 The need

for peer-to-faculty interactions is imperative in medical

education, and this interaction occurs in the flipped

classroom.10

Responses from students have been positive, with

surveys showing that most millennial students have

enjoyed their experience with the flipped classroom

method of teaching.11 For example, in one survey,12

millennial students preferred the variety of learning

formats that the flipped classroom provided.

How Does the Flipped Classroom
With SBME Work?
In SBME, the flipped classroom is incorporated when

learners are given videos or pretests before a simulated

case to prepare them for the learning objective of the

session. During the simulation or face-to-face environ-

ment, the learners “engage in experimental learning

through simulation of various sorts.”13 During the

debriefing phase of SBME, the learners can react and

reflect on their practice while they absorb and retain

information “at their own pace and perhaps have a

choice of methods by which to achieve cognitive learn-

ing objectives.”13 Thus, learners identify how they per-

ceive, process, and learn the information they are

provided and experience.14
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Using the Flipped Classroom With SBME to
Engage Learning Styles
Millennial students have different learning ideals than

other generations, such as Generation X, which is not

as technologically advanced. The flipped classroom

allows for multiple learning styles for students to

obtain knowledge.14 Millennial students may want or

expect the incorporation of technology and visual learn-

ing aides to improve their learning.14 For example, a

study of graduate pharmacy students showed they had

better recall and did better on a test after exposure to

both a “flipped classroom format and a virtual patient

case.”15

Incorporating the Flipped Classroom With
SBME in Osteopathic Medical School
Flipped classrooms are useful during clerkship years

when osteopathic medical students are geographically

spread out and cannot immediately convene at a given

location. Flipped classrooms are especially beneficial

during hospital rotations, where students are expected

to have an extraordinary amount of medical knowledge

to apply in clinical settings. Before their rotation, stu-

dents can be emailed information, videos, and

modules that they can review before their rotation.

This is especially valuable in subspecialty areas, where

specific information needed is often not detailed during

preclinical training. One study in China showed that

when an ophthalmology module was given to students

before their rotation, students in the flipped classroom

had higher scores on a posttest compared with students

in the traditional group.16 However, in another study,

Carrick et al17 showed that a group of students who

took a neuro-otology curriculum online (representing

the flipped classroom) received similar scores on

posttests as those who were assigned to the traditional

classroom experience.

Williams18 noted that during the face-to-face inter-

action of a flipped classroom, one of the only skills not

taught was bedside manner. Simulation could help fill

this gap. During the simulated session of a flipped

classroom, the osteopathic medical student would be

exposed to a case on the subject they were learning.

This case would be videotaped and recorded and

reviewed with a faculty member who would discuss

how it relates to clinical practice. Such a session

would allow for a learning-centered paradigm that the

millennial learner craves.4 As stated in a Simulating

Healthcare article,13 “the face-to-face time that students

spend together in conjunction with faculty members is

generally the most expensive time,” and therefore, it

should maximized. Furthermore, SBME may help

osteopathic medical students pass licensing examina-

tions. Sandella et al19 found that students who had a

prerequisite SP examination at their school were more

likely to pass the Comprehensive Osteopathic Medical

Licensing Examination-USA Level 2-Performance

Evaluation.

Procedure-driven specialties such as surgery can use

SBME and the flipped classroom as an avenue for

students to practice surgical procedures. Chiu et al20

found that medical students who participated in a

simulation-based flipped classroom were able to suture

better than their counterparts in traditional classroom

settings. In a study by Liebert et al,21 medical students

on their surgery clerkships who were exposed to a

simulation-based flipped classroom felt more prepared

for their shelf examinations and agreed that the “envir-

onment fostered accountability and self-directed learn-

ing.” These results suggest that by incorporating

SBME with a flipped classroom, medical students can

learn procedure-based skills as well as enhance their

medical knowledge.22 Likewise, by using SBME, the

ACGME simulation requirement that exists for some

specialties can be met.23

Flipped Classroom and Graduate
Education
Considering medical education also involves lifelong

learning, it is important to examine how the flipped

classroom affects GME. An osteopathic medical

student is preparing to enter the GME world from the

first day of osteopathic medical school. When that
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student enters GME, he or she must be prepared and

ready for learning curves and the exponential knowl-

edge growth seen in residency programs. Emergency

medicine residency programs have studied the flipped

classroom and have used the idea of filmed lectures,

modules, and simulations with positive results.24

Young et al25 tested the idea of a flipped classroom on

Loma Linda ACGME-accredited emergency medicine

residents and found that most residents preferred this

learning environment. Anesthesiology interns26 and

residents27 also have responded favorably to a flipped

classroom method. A study of 143 internal medicine

residents who were exposed to a flipped classroom at

the Mayo Clinic had “improved scores after curriculum

exposure and associations with greater engagement in

online modules.”28 They also had improved quality

improvement knowledge.28

Residency programs are expected to prepare resi-

dents for practice by developing competencies in

patient care, medical knowledge, practice-based learn-

ing and improvement, interpersonal and communica-

tion skills, professionalism, and systems-based

practice.29,30 Journal clubs are common tools to

enhance practice-based learning and improve overall

competency of residents. Journal clubs can be seen as

flipped classrooms, where the learner is given an

article before an intense face-to-face dissection of the

article at a later date. Rucker et al,31 however, described

how a family medicine residency expanded their

journal club by embracing a flipped classroom model

and posting online discussion modules with more inter-

active case vignettes. Instead of the face-to-face

meeting being a long account of the article, discussions

were able to begin immediately, bringing clinical

patient demographics to the forefront.31

Cooper et al32 highlight the differences in the flipped

classroom in the undergraduate and graduate levels of

medical education. During undergraduate training,

medical students’ main responsibility is to study and

engage in testing; during GME training, learners have

a larger clinical responsibility and must take time

to develop their practical skills as well as continue

learning. Although the outcome of the journey is the

same (to be a competent physician), getting there

while facing day-to-day challenges can be an issue.

Cooper et al32 suggest giving residents incentives to

help motivate them for learning in a flipped classroom

model. This incentive can not only help motivate the

learner, but can also hold the learner accountable for

participating in the flipped classroom. Patanwala

et al33 found that pharmacy students did better in a

flipped classroom setting when they knew a posttest

was involved than if there was no test.33

The flipped classroom has also been used in other

sectors of graduate education. Nursing education pro-

grams have found “neutral or positive outcomes.”34

Masters of public health programs have used the

flipped classroom with positive results,35,36 as has vet-

erinary science education.37

Dealing With Challenges and
Change
Although most osteopathic medical schools have simu-

lation laboratories that could be used with the flipped

classroom, the financial costs of increasing technology,

developing online modules or videos, and training

faculty in the new curricular model may still be a

barrier. Technological issues in particular present a

challenge to the flipped classroom.38 Making sure

osteopathic medical students have access to proper

technology to be able to participate in the pre-class

assignments, regardless of their financial situation, is

important to avoid introducing economic disadvan-

tages. Moffett39 offers 12 tips for “flipping” the class-

room. For example, she recommends using technology

already available as a money-saving strategy.39

Another suggestion is to “remember that a flip does

not have to be ‘all or nothing.’”39 These changes can

occur gradually, which is especially important to

remember in the early stages of a flip when faculty and

learners may be hesitant.

Over time and with effort, the curriculum will come

together and provide a variety of learning options for
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students. As noted by Roehl et al,4 “The introduction of

any new strategy requires a shift in the minds of both

educators and students.” The faculty will need training

sessions and development sessions to assume the role

as facilitator and mentor to the students during the

face-to-face time. The faculty in charge of the debrief-

ing portion of simulations will also need training and

instruction. An important part of making the flipped

classroom successful is to appropriately point out the

expectations for the results of the course for both the

student and educator.40 Millennial learners will likely

have a smooth transition to the flipped classroom and

SBME, as they have been exposed to online learning

and technological tools.

Although there will be an initial increase in financial

investment for at least the first year of the flipped class-

room with SBME, the costs should eventually decrease.

As described by Persky and McLaughlin,8 “by blend-

ing the strengths of computer-mediated instruction …

and face-to-face class time…, the flipped classroom

can improve student outcomes, increase student

engagement, and enhance critical thinking develop-

ment.” Thus, the changes and investments will be

invaluable to the success of the program.41

Conclusion
As the millennial learner has adjusted to “disruptive

innovations,” so must osteopathic medical education.42

By osteopathic undergraduate medical education using

a flipped classroom in the curriculum, students can

feel engaged in their learning while also controlling

the pace of medical knowledge.42 With the single

accreditation system finalizing in 2020, the time is

now to adapt to a flipped classroom with SBME as a

standard for teaching osteopathic medical students to

meet the ACGME requirements and to succeed in

ACGME-accredited residencies.

References

1. Toohey SL, Wray A, Wiechmann W, Lin M, Boysen-Osborn M. Ten tips

for engaging the millennial learner and moving an emergency

medicine residency curriculum into the 21st century. West J Emerg

Med. 2016;17(3):337-343. doi:10.5811/westjem.2016.3.29863

2. Schwartzstein RM, Roberts DH. Saying goodbye to lectures in medical

school—paradigm shift or passing fad? N Engl J Med. 2017;377

(7):605-607. doi:10.1056/NEJMp1706474

3. ACGME Program Requirements for Graduate Medical Education in

General Surgery. Chicago, IL: Accreditation Council for Graduate

Medical Education; 2018. https://www.acgme.org/Portals/0/PFAssets

/ProgramRequirements/440GeneralSurgery2018.pdf?ver=2017-10-03-

110315-270. Accessed August 29, 2018.

4. Roehl A, Reddy SL, Shannon GJ. The flipped classroom: an

opportunity to engage millennial students through active learning

strategies [strategies]. J Fam Consumer Sci. 2013;105(2):44-49.

5. Gillispie V. Using the flipped classroom to bridge the gap to generation Y.

Ochsner J. 2016;16(1);32-36.

6. Lucardie AT, Berkenbosch L, van den Berg J, Busari JO. Flipping the

classroom to teach millennial residents medical leadership: a proof of

concept. Adv Med Educ Pract. 2017:8;57-61. doi:10.2147/AMEP.

S123215

7. Riley G. The role of self-determination theory and cognitive evaluation

theory in home education. Cogent Educ. 2016;3(1):1163651.

doi:10.1080/2331186X.2016.1163651

8. Persky AM, McLaughlin JE. The flipped classroom—from theory to

practice in health professional education. Am J Pharm Educ. 2017;81

(6):118. doi:10.5688/ajpe816118

9. DeRuisseau L. The flipped classroom allows for more class time

devoted to critical thinking. Adv Physiol Educ. 2016;40(4):522-528.

doi:10.1152/advan.00033.2016

10. McLean S, Attardi SM, Faden L, Goldszmidt M. Flipped classrooms

and student learning: not just surface gains. Adv Physiol Educ.

2016;40(1);47-55. doi:10.1152/advan.00098.2015

11. Ramnanan CJ, Pound LD. Advances in medical education and

practice: student perceptions of the flipped classroom. Adv Med Educ

Pract. 2017;8:63-73. doi:10.2147/AMEP.S109037

12. Pettit R, McCoy L, Kinney M. What millennial medical students say

about flipped learning. Adv Med Educ Pract. 2017:8;487-497.

doi:10.2147/AMEP.S139569

13. Simulation can be the model flipped classroom. Simulating Healthcare.

April 9, 2014. https://simulatinghealthcare.net/2014/04/09/

simulation-can-be-the-model-flipped-classroom/. Accessed December

6, 2017.

14. Romanelli F, Bird E, Ryan M. Learning styles: a review of theory,

application, and best practices. Am J Pharm Educ. 2009;73(1):9.

15. Lichvar AB, Hedges A, Benedict NJ, Donihi AC. Combination of a

flipped classroom format and a virtual patient case to enhance active

learning in a required therapeutics course. Am J Pharm Educ. 2016;80

(10):175. doi:10.5688/ajpe8010175

16. Tang F, Chen C, Zhu Y, et al. Comparison between flipped classroom

and lecture-based classroom in ophthalmology clerkship. Med Educ

Online. 2017;22(1):1395679.

17. Carrick FR, Abdulrahman M, Hankir A, et al. Randomized controlled

study of a remote flipped classroom neuro-otology curriculum. Front

Neurol. 2017;8:349. doi:10.3389/fneur.2017.00349

18. Williams DE. The future of medical education: flipping the classroom

and education technology. Ochsner J. 2016;16(1):14-15.

M
E
D
IC

A
L
E
D
U
C
A
T
IO

N

MEDICAL EDUCATION

The Journal of the American Osteopathic Association October 2018 | Vol 118 | No. 10 677

https://www.acgme.org/Portals/0/PFAssets/ProgramRequirements/440GeneralSurgery2018.pdf?ver&equals;2017-10-03-110315-270
https://www.acgme.org/Portals/0/PFAssets/ProgramRequirements/440GeneralSurgery2018.pdf?ver&equals;2017-10-03-110315-270
https://www.acgme.org/Portals/0/PFAssets/ProgramRequirements/440GeneralSurgery2018.pdf?ver&equals;2017-10-03-110315-270
https://www.acgme.org/Portals/0/PFAssets/ProgramRequirements/440GeneralSurgery2018.pdf?ver&equals;2017-10-03-110315-270
https://www.acgme.org/Portals/0/PFAssets/ProgramRequirements/440GeneralSurgery2018.pdf?ver&equals;2017-10-03-110315-270
https://www.acgme.org/Portals/0/PFAssets/ProgramRequirements/440GeneralSurgery2018.pdf?ver&equals;2017-10-03-110315-270
https://www.acgme.org/Portals/0/PFAssets/ProgramRequirements/440GeneralSurgery2018.pdf?ver&equals;2017-10-03-110315-270
https://www.acgme.org/Portals/0/PFAssets/ProgramRequirements/440GeneralSurgery2018.pdf?ver&equals;2017-10-03-110315-270
https://www.acgme.org/Portals/0/PFAssets/ProgramRequirements/440GeneralSurgery2018.pdf?ver&equals;2017-10-03-110315-270


19. Sandella JM, Peters A, Smith LL, Gimipel JR. Preparation strategies of

osteopathic medical students for the COMLEX-USA Level 2-PE. J Am

Osteopath Assoc. 2016;116(4):234-242. doi:10.7556/jaoa.2016.048

20. Chiu HY, Kang YN, Wang WL, et al. The effectiveness of a

simulation-based flipped classroom in the acquisition of laparoscopic

suturing skills in medical students—a pilot study. J Surg Educ.

2018;75(2):326-332. doi:10.1016/j.jsurg.2017.07.007

21. Liebert CA, Mazer L, Bereknyei Merrell S, Lin DT, Lau JN. Student

perceptions of a simulation-based flipped classroom for the surgery

clerkship: a mixed-methods study. Surgery. 2016;160(3);591-598.

doi:10.1016/j.surg.2016.03.034

22. Okuda Y, Bryson EO, DeMaria S Jr, et al. The utility of simulation in

medical education: what is the evidence? Mt Sinai J Med. 2009;76

(4):330-343. doi:10.1002/msj.20127

23. Riley B. Using simulation-based medical education to meet the

competency requirements for the single accreditation system. J Am

Osteopath Assoc. 2015;115(8):504-508. doi:10.7556/jaoa.2015.104

24. Rose E, Claudius I, Tabatabai R, Kearl L, Behar S, Jhun P. The

flipped classroom in emergency medicine using online videos with

interpolated questions. J Emerg Med. 2016;51(3);284-291.

doi:10.1016/j.jemermed.2016.05.033

25. Young TP, Bailey CJ, Guptill M, Thorp AW, Thomas TL. The flipped

classroom: a modality for mixed asynchronous and synchronous

learning in a residency program. West J Emerg Med. 2014;15

(7):938-944. doi:10.5811/westjem.2014.10.23515

26. Marchalot A, Dureuil B, Veber B, et al. Effectiveness of a blended

learning course and flipped classroom in first year anesthesia training

[published online November 22, 2017]. Anaesth Crit Care Pain Med.

doi:10.1016/j.accpm.2017.10.008

27. Martinelli SM, Chen F, DiLorenzo AN, et al. Results of a flipped

classroom teaching approach in anesthesiology residents. J Grad Med

Educ. 2017;9(4):485-490. doi:10.4300/JGME-D-17-00128.1

28. Bonnes S, Ratelle J, Halvorsen A, et al. Flipping the quality

improvement classroom in residency education. Acad Med. 2017;92

(1):101-107. doi:10.1097/ACM.0000000000001412

29. ACGME Outcome Project: general competencies. University of Colorado

Denver website. http://www.ucdenver.edu/academics/colleges/

medicalschool/departments/pediatrics/meded/fellowships/Documents/

ACGME%20Outcome%20Project.pdf. Assessed December 6, 2017.

30. Malik MU, Diaz Voss Varela DA, Stewart CM, et al. Barriers to

implementing the ACGME Outcome Project: a systematic review of

program director surveys. J Grad Med Educ. 2012;4(4):425-433.

31. Rucker SY, Ozdogan Z, Al Achkar M. Flipped classroom model

for learning evidence-based medicine. Adv Med Educ Pract.

2017;8:619-625. doi:10.2147/AMEP.S142233

32. Cooper AZ, Hsieh G, Kiss JE, Huang GC. Flipping out: does

the flipped classroom learning model work for GME?

[editorial]. J Grad Med Educ. 2017;392-393. doi:10.4300

/JGME-D-16-00827.1

33. Patanwala AE, Erstad BL, Murphy JE. Student use of flipped

classroom videos in a therapeutics course. Curr Pharm Teach Learn.

2017;9(1):50-54. doi:10.1016/j.cptl.2016.08.043

34. Betihavas V, Bridgman H, Kornhaber R, Cross M. The evidence for

‘flipping out’: a systematic review of the flipped classroom in nursing

education. Nurse Educ Today. 2016;38:15-21. doi:10.1016/j.

nedt.2015.12.010

35. Galway LP, Corbett KK, Takaro TK, Tairyan K, Frank E. A novel

integration of online and flipped classroom instructional models in

public health higher education. BMC Med Educ. 2014;14:181.

doi:10.1186/1472-6920-14-181

36. Howard SW, Scharff DP, Loux TM. Flipping classrooms in a school

of public health. Front Public Health. 2017;5:73. doi:10.3389/

fpubh.2017.00073

37. Mortensen CJ, Nicholson AM. The flipped classroom stimulates

greater learning and is a modern 21st century approach to teaching

today’s undergraduates. J Anim Sci. 2015;93(7):3722-3731.

doi:10.2527/jas.2015-9087

38. Torre D, Manca A, Durning S, Janczukowicz J, Taylor D, Cleland J.

Learning at large conferences: from the ‘sage on the stage’ to

contemporary models of learning. Perspect Med Educ. 2017;6

(3):205-208. doi:10.1007/s40037-017-0351-3

39. Moffett J. Twelve tips for “flipping” the classroom. Med Teach. 2015;37

(4):331-336. doi:10.3109/0142159X.2014.943710

40. Jesurasa A, Mackenzie K, Jordan H, Goyder EC. What factors

facilitate the engagement with flipped classrooms used in the

preparation for postgraduate medical membership examinations?

Adv Med Educ Pract. 2017;8:419-426. doi:10.2147/AMEP.S132266

41. Caligaris M, Rodriquez G, Laugero L. A first experience of flipped

classroom in numerical analysis. Pocedia Social Behav Sci.

2016;217:838-845.

42. Hurtubise L, Hall E, Sheridan L, Han H. The flipped classroom in

medical education: engaging students to build competency. J Med

Educ Curricular Dev. 2015;2:35-43. doi:10.4137/JMECD.S23895

© 2018 American Osteopathic Association

M
E
D
IC

A
L
E
D
U
C
A
T
IO

N
MEDICAL EDUCATION

678 The Journal of the American Osteopathic Association October 2018 | Vol 118 | No. 10


	Using the Flipped Classroom With Simulation-Based Medical Education to Engage Millennial Osteopathic Medical Students
	Abstract
	Millennials and the Flipped Classroom
	How Does the Flipped Classroom With SBME Work?
	Using the Flipped Classroom With SBME to Engage Learning Styles
	Incorporating the Flipped Classroom With SBME in Osteopathic Medical School

	Flipped Classroom and Graduate Education
	Dealing With Challenges and Change
	Conclusion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /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 /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /None
  /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 false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /None
  /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 false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /None
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /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
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


