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The Effects of Repeated Cardiopulmonary Resuscitation Training using
Smart Leaming on Nursing Students’ Knowledge, Self-efficacy,
Clinical Competency.
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Abstract This study was conducted to identify the effects of repeated cardiopulmonary resuscitation (CPR) training
using smart learning on nursing students' knowledge, self-efficacy, and clinical competency. A quasi-experimental
nonequivalent control group, pretest-posttest design was used. The subjects of the study were 102 nursing college
students who had received CPR training for 6 months. The CPR training was divided into smart learning, lecture
education, and practical education. Data were collected from November to December, 2016 and analyzed by
descriptive statistics, X’-test, t-test and one way ANOVA using the SPSS/WIN 21.0 program. The scores of
cardiopulmonary resuscitation knowledge were higher in the lecture education group than the practical education group
and the smart learning group. Scheffe's post hoc test revealed a statistically significant difference among groups
(F=8.23, p=<.001). The self-efficacy of the practical education group was higher than that of the lecture education
group and smart learning group, but this difference was not significant (F=2.46, p=.091). The clinical competency of
the practical education group and smart learning group were higher than that of the lecture education group. Scheffe's
post hoc test revealed that the value of clinical competency differed significantly among groups (F=59.90, p=<.001).
Overall, the results showed that effective education differs based on nursing students' knowledge, self-efficacy, ad
clinical competency. Combination training would be required for more effective repeated cardiopulmonary
resuscitation training.
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Table 1. Homogeneity Test for General Characteristics among the Groups (N=102)
Smart learning group Lecture education group Practice education group
Categories X p
n(%) or M£SD n(%) or M+SD n(%) or M+SD
Age(yr) 23.40+1.81 24.09+1.80 24.38+4.42
Gender Male 3(8.6) 7(20.0) 6(18.8) 2.06 357
Female 32(91.4) 28(80.0) 26(81.3)
Health Very Healthy 11(31.4) 9(25.7) 11(34.4) 2.79 594
status Healthy 16(45.7) 20(57.1) 18(56.3)
Moderate 8(22.9) 6(17.2) 3(9.3)
Grade 4rd 32(32.6) 35(35.7) 35(35.7)

Table 2. Homogeneity Test of Knowledge, Self-efficacy, Clinical Competency between Three Groups at Pretest

(N=102)
Smart learning Lecture education Practice education
Variable group(n=32) group(n=35) group(n=35) F P
M=SD M=SD M=SD
Knowledge 63.58+ 9.24 65.75+13.15 65.43+ 8.52 0.41 .666
Self-efficacy 75.97+16.41 72.83+18.37 75.06+15.11 0.32 729
Clinical competency 16.74+ 2.58 17.53+ 2.23 16.40+ 2.42 1.91 154
Table 3. Differences in Knowledge, Self-efficacy, Clinical Competency between Three Groups (N=102)
Variable Groups Pretest Posttest t p
Smart learning group 63.58+ 9.24 67.74+ 9.71 3.09 0.84
Knowledge Lecture education group 65.75+13.15 76.85+ 8.02 18.18 <.001
Practice education group 65.43+ 8.52 68.92+12.13 1.94 168
Smart learning group 75.97+£16.41 80.75£17.37 1.28 262
Self-efficacy Lecture education group 72.83£18.37 77.83£17.87 1.33 252
Practice education group 75.06£15.11 85.86+ 9.48 12.83 .001
Smart learning group 16.74+ 2.58 20.37+ 1.91 44.58 <.001
Clinical competency Lecture education group 17.53+ 2.23 18.25+ 2.34 1.58 213
Practice education group 16.40+ 2.42 23.54% 1.72 203.00 <.001
Table 4. Comparison of Knowledge, Self-efficacy, Clinical Competency between Three Groups at Posttest (N=102)
Variable Groups Smart learning group Lectur;r:;i:cation Practic;r:li;mation F 2 Scheffe
Pretest 63.58+ 9.24 65.75+13.15 65.43+ 8.52 0.41 .666
Knowledge - " - a,c<b
Posttest 67.74+ 9.71 76.85+ 8.02 68.92+12.13 8.23 <.001
Pretest 75.97+16.41 72.83+18.37 75.06+15.11 0.32 729
Self-efficacy
Posttest 80.75+17.37 77.83+17.87 85.86+ 9.48 2.46 .091
Clinical Pretest 16.74+ 2.58 17.53+ 2.23 16.40+ 2.42 1.91 154 beace
competency Posttest 20.37+ 1.91° 18.25+ 2.34° 23.54% 1.72° 59.90 <.001

265



4_}_'3_]'7]/\.
Eﬂ'ﬁ]]z\:

=23 A19d AT

, 2018

gl

k]

2o * o
C]J' —_
%Mﬁaww%%ﬁoagk
ok ul = g uy AR
uuu ]dlﬂouc]2_§1u
oﬁdﬂi]iALMoo[ﬂLxﬂllw
] oF = o T o5 o v %o Hlo ap R T
_:iﬁpoviim%ﬁro_:ﬁurﬂ B0 T 5
&Hiilwq]ﬂlﬂﬂoy‘m ui].lidﬂll ok o)
éo#V% o#mmmﬂ1sp i@7ﬂrzttﬂ¢|]o#ﬂyo
ﬂuﬂﬂwﬁegaﬂ.a AﬂATdn.mo#LAuATﬁa]ﬂEe dﬂﬁﬂA e
P ﬂliﬂr1mﬂimﬂ@].swu @J7§muﬁanﬂmaﬁomﬁ31ovar
onﬂ.V.ixﬁoTu]ZoJﬁMrnlet w..lelPoﬂ_HMﬂﬂ_EH ﬁHﬂA;Q'Ee] )y
T T S x]Min?mﬂaiiusL o . 9 AR
— B 7L1ﬂﬂAuLﬁe 4;.1 L]ﬂﬂ_/oma ﬂoa7mu MQS &
T o Or.ﬁr%]# 2 1Exnhouo€oy Lmu1fﬂio)u o i oo o R
q),ﬂhhﬂrvﬁﬁowzﬁm_#Azarﬂgo%%gzzo%ﬁ f marl.uvo{
E%M1onﬁaﬂgoerVLmWLA ﬂ7inLE1rma1r]ﬂHE _EEWUEEMLL
uﬂoxﬁ_:r.ﬂhnxn Azuoélke_ L] .17rn7n7Anum LOJ94HAO,€
AMﬁ<Mﬂﬂot&%wﬂovooﬂﬂhquuroe%wcuwdrzlw_m.uo%? {Muﬂwfﬂﬂga
:LMﬂP7\LMME,|mmo._M@|%ET.O| i%ﬁ.aﬁhﬁﬂ,ﬂbﬂm_lxw}lgl %1@Mp]ﬂmmﬁo€oﬂ-
Eﬂooo,dIMAghAriullAaAﬂo Eﬂodru_o}uzﬂmﬂegeﬁ% xﬁﬂu@oﬂumeﬂ
ékmao.mmohﬂﬂpwruob%oO vﬁ%ﬂxﬂﬁnﬁ}_ﬂﬁ %M%M%ﬁ@%
Momloﬁl,ﬁﬁ]Qﬂoﬂ@aAgﬁqqoz@i% TE D m%l__ﬂﬁmg
— LA Puu]o g T Mo ogeﬂkﬂﬂﬂzﬁ{o#ﬂmﬂiﬂﬂuze 6u|ﬂr/r\¢ Jol
oo A ! BT E W) g R Bl = X ~ X — %drun%};o
ﬁbn@mm;ﬂtyﬁjgﬂ%vﬂ &%%V;%Mﬂ%ﬂ% <2, me%zT
ﬂ%%e&ﬂ%@riﬂoWAW%ovw@ﬂ ﬂua}féyma_wﬂﬂﬁ Otuoﬂo%om -
&ﬂpﬁlﬂoﬂ_tqlzﬂﬁxﬁga;éw o~ W < mcﬂfru og_?ﬂ
(ﬂwDJ drivﬂAgmA}A#A%ﬂurmlﬂ.uo7$ _ _fﬂ% )
ALJIAoT]L,m.LﬂHoi»;oﬂMMAE OO#JIEJIEeo o?_Edr.l1 A
— n_rmﬂoww Ex ﬁéo17o»L1|Eﬁ_rEzAﬂwﬂA o#1r 1o_|x_|ge o
C Aomﬂlﬁiﬂ&vé1¢ﬂa§LE_%a{q ﬂmi‘ﬂ%%ﬂ
Moxﬁh.na Aﬂ;lgmga],]ﬁ@ﬂam%n% ;{Lﬂo@4&
m___m,__}omm T oo T oﬁgoﬁ%mwmi@wﬁ_a %%%&ﬂ@ovﬂ
onmﬂam xﬂu@rﬂuo o1Lw1@4%%%d.i%ﬂd%t%%
~ ﬂl_«l of - S E.Tu IER o ol N AN C,* —_ T T - ©
|r71_ﬂﬁa LINﬁE_‘ur Gy = T T 7oﬂrm7_|ﬂ1rdﬂuﬁﬂ_§;oﬂls o W
N o T X ar A BT o A IS o o i =B N o A
...wr,___oLUr __RXUJA}l =) 3 = ~ Oﬂ-r%]no
E]u%ﬁ Aoﬂué.}o + T R N oo 2 = X
Qwﬂnuﬂ __o_._wf:_nn/ﬁi%uo, Ewmﬂg} zﬂ__.iggm
1xLo€AaUr orlwfivmocuﬂﬂ.»_é< L|7nMr0r.1mMmeaﬂ Y @r@@.
E%J%ﬁr o_u.ﬂVﬁOv.<.ﬂumA & 5 _.._:oiﬁiilo.A%wwm.ﬂ <=
o_u_.ﬂmam,w]r). uﬁuu_nxnzﬂphomw%ﬂw, __2§W4ﬂomﬁﬂo»ogﬂo%
mﬂxn%v.s xgqﬂn,ﬁkwﬁa. __ow1ﬂ}_5L AT%%,QE -
H€Lo@m W= mﬂv_xammvr TxVﬁﬂo7mﬂ%,ﬂ§uoﬁ X
xﬁ.zmA@ uiﬂ'%sﬁrh@}r% o_ﬁ_.d,x%iov@ﬂrmw}ﬁb I
A____ﬂurmymuvdr M.A_Uﬂiwouﬂr.mﬂwﬁﬁ% mﬂﬂnﬂmgiormMAuroEmL w
Moﬁﬂa TR ﬂMuPL];mﬂ'\@.Ms‘_o_nlrﬂﬂl u_AuFﬂE;oTXSDELumme71r1r —
¢§aﬁw;ﬂ z _nw@ﬂgﬂ Nt a%&gﬁwoﬂﬂimv T
ﬂ___omm%ﬂ Anma1Au1mov%%Ne_} Au_*__qf,ﬁmﬂ_gﬂ%g 2 w
M_ukaowwﬂv,j m___mmwlm%vbfﬂwﬂn@ Ao@muﬂﬂr%wﬂr,&@owm ﬂ
2m¢4%ﬂ Jx%wwﬁmwnoqmﬂ M?m%iﬂxﬁﬂﬂﬂ% o
3.%;,%}@ oo xggs” B ﬁova)ﬂﬂago _ @
Tyizme é3sovh_§ow. . Anow%}ﬂ 10_1.21aowD. o Gl
o= T eATﬂuLJE “,P1<i g o D ﬂoOW ~ = | o
o o o ™ B = X o ,éfo_ ._aﬁbﬂ%@ozﬁ@ﬂrio Al g
F T = 3.a7u¢uon_nNﬁ3Mﬂ,4 zi]r1_«o< H;Log<. o
N T:oﬂe%iﬂﬂoo.ﬂooox_l .réel._%elr”o#dg ﬁ:_mm_l: . E]
= 1_.2 Sﬂ mgnno;o,_,ur :prvm_l‘l‘DrL\._-\lp <t
.El.ﬂlro_701g4 xuxurm{ﬂ ,lé1%ﬁ A <
N N X FL4E._0 ,Ho]ﬂnaﬁllxawﬂioo
Z_l‘_lryl(a_l‘:l 4‘.A|‘.mﬂqLJ|oe7~.Eo‘uAl B o) Z0
ow%(% ._ﬂqwaaﬂs E?i9 <4
% T o = eFE.Lt Po=< ik =
%ﬂEh ﬂdrxg ! il
‘LIC,WE,.1 AF
ﬂo%us% é1ﬂfurm <
ijm.,%@4%qm:; i
»A%ﬂmﬁ_% i
2 < et
Al el

2]
2]

Jo] 7}
%i%‘:]'% ?i:’L[24]’ 70]_9]

s

OO]

9] Z}-7]

=

of| Al <)

3

[
&}
=
=

A}

ol
3

266



Eol:

2o mA= Y3

i

£

2
T

A,
2lAe]

=

[s]

iz

A7 &

A oA o

[E=lCE B~

°

20tE Y-S F43 AHaes Aaso] ageye Adas =4,
ol e w

taoh e

°©

Fe 4l

S

717} A& o] ok

Ao

21lE o] 423

i

o
el

<)

QA

=
K3

ol 74

HolFoltk wheba ekow Av

=

WA‘_IO]

[¢)

L

o w3}

SHA
ol
HA R
HA

o

[¢)

L

[

=

=

3

Xz

e e

o
& A

o)
b e

o] AN &Zs7l 2A &3}

A S7}ake]

2]

HEHBE 27
A7} mtE Fof

o vhllgel 47 4%
[¢]

9]

A YERA]
2619+ IA

PA

[e]

o]

m
=

d o)

ST

Aol 7k

],
HolE ded26]9

I 2o 2 Zalzto)

:rL

o]

&

2
T
L

WA Fe Az welch wEbA Al H A

juf
—_

iod

&l

(¢}

L
L

bt gt

g3

o 3

+

o] th33].

1

3710 13\ e}

S

37t Sjst =@ Aoleh AzkEol

s

37t
Al
=

El

R

5t

S
44.58, p=<.001,
A=

Aol 7}

i

o
o

o W& AAE A&
LHERSE 3t

o =

MRt

t=203.00, p=<.001), Jt 7} F2
(F=59.90, p=<.001). o] H| 2|%

g

oot
<N

o

|
jig
o

il
3l
)

=

9|

A7) A%

Joll 7] 7o) 2

.
A

H291, HAb AL

1_|1_ .

A5k 7]7]

=

=

, A, A

267

JCH30]. Park?} Jo[19]% 2w}

A

315

ERCIRE OPNE BN

L

= AR

}.

S

A ztst o

L

DN

o



FFAS & =B A19A A2, 2018

=
ot

=
B
oz,
iy

o

References

[1] S. O. Hwang, K. S. Lim, Cardiopulmonary resuscitation
and advanced cardiovascular life support. seoul: Koonja,

2011.
[2] S. S. Kim, B. J. Kim, “Outcome of in-hospital
cardiopulmonary  resuscitation according to the

in-hospital utstein style in a general hospital”, Clinical
Nursing Research, vol. 11, no. 2. pp. 177-192, 2006.

[3] H. Marzooq, J. Lyneham, “Cardiopulmonary resuscitation
knowledge among nurses working in Bahrain”,
International Journal of Nursing Practice, vol. 15 no. 4.
pp. 94-302, 2009.

DOLI: https://doi.org/10.1111/7.1440-172x.2009.01752.x

R. Swor, I. Khan, R. Domeier, L. Honeycutt, K. Chu, S.
Compton, “CPR training and CPR performance do CPR
trained bystanders perform CPR?” Academic Emergency
Medicine, vol. 13, no. 6. pp. 596-601, 2006.

DOILI: http://dx.doi.org/10.1197/j.aem.2005.12.021

J. S. Jung, H. K. Hur, “Effectiveness and retention of
repeated simulation-based basic life support training for
nursing  students”, Journal of Korean Critical Care
Nursing, vol. 6, no. 2. pp. 24-36, 2013.

—

[4

[}

[5

[t}

268

(6]

[7]

(8]

9

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

Korean Association of CardioPulmonary Resuscitation.
Basic Life Support Training Site, Available from
http://www.kacpr.org/about/ts_list.html?code=10
(accessed July, 20, 2017).

J. S. Hong, R. Ahn, S. H. Kim, W. Y. Kim, S. O.Kim,
E. S. Hong, “Retention of CPR skills by nursing
students received training in AHA BLS course for
healthcare providers”, Journal of the Korean Society of
Emergency Medicine, vol. 20, no. 6. pp. 609-614, 2009.

J. H. Oh, I. S. Lee, O. S. Kim, “A study on th continuity
of the nursing students’ knowledge, attitude, and
self-efficacy about basic life support(BLS) training”,
Journal of the Korean Society for Wellness, vol. 10 no.
2. pp. 201-209, 2015.

C. W. Ahn, Y. T. Cho, J. H. Oh, Y. T. Song, T. H. Lim,
H. G. Kang, J. C. Lee, “Evaluation of smartphone
applications for cardiopulmonary resuscitation training in
south korea”, BioMed Research International, vol. 9, no.
7. pp. 1-8, 2016.

DOI: http://dx.doi.org/10.1155/2016/6418710

H. S. Kim, E. Y. Choi, “Continuity of BLS training
effects in nursing students”, Journal of Korean
Academic Society of Nursing Education, vol. 18, no. 1.
pp. 102-110, 2012.

DOL: https://doi.org/10.5977/jkasne.2012.18.1.102

S. J. Kim, “Effects of Lecture-Centered Law-Related
Education and Teen court on High School Students'
Legal Consciousness” Journal of Human Rights &
Law-related Education Researches, vol. 1, no. 1. pp.
1-24, 2008.

S. M. Kim, E. J. Lee, “The effects of CPR clinical
training on CPR performance and self efficacy in
nursing  students”  Jowrnal — of  the  Korea
Academia-Industrial Cooperation Society, vol. 12, no.
12. pp. 5759-5765, 2011.

DOLI: https://doi.org/10.5762/kais.2011.12.12.5759

S. H. Oh, J. J. Sun, S. H. Kim, “The effects of CPR
clinical training in nursing students’s knowledge and
practical ability”, Journal of Korean Academy of Public
Health Nursing, vol. 23 no. 2. pp. 153-161. 2009.

Y. J. Sa, “Influence of motion graphic factors of smart
learning to child studying attitude and preference”,
Unpublished master’s thesis, Hongik University, Seoul,
2014.

S. K. Lee, M. H. Kwon, “A study on the awareness of
elementary school teachers  and students about the
smart education and its improvement plan”, Korea
Regional Communication Research Association, vol. 14
no. 2. pp. 258-294, 2014.

DOI: https://doi.org/10.14696/jcs.2014.06.14.2.258

Korean Association of CardioPulmonary Resuscitation,
“Guideline of public cardiopulmonary resuscitation
20117, Seoul: Korean Association of Cardiopulmonary
Resuscitation, 2011.

Korean Association of CardioPulmonary Resuscitation,
“Guideline of public cardiopulmonary resuscitation
20157, Seoul: Korean Association of Cardiopulmonary
Resuscitation, 2015.

S. M Park, “The effectiveness of competency and
retention in cardiopulmonary resuscitation through



AntE Pye B3 Avads Aagol

e dHades A4, A aeH, S s 9F

[19]

[20]

(21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

self-directed learning”, Unpublished doctoral dissertation,
Kyungpook National University, Daegu, 2006.

S. H. Park, G. J. Jo, “Comparison study on the
educational effects of cardiopulmonary resuscitation
application using smart-phone among university students
- Focused on animation CPR and modified pocket
CPR”, Journal of the Korea Academia-Industrial
Cooperation Society, vol. 16, no. 1. pp. 480-489, 2015.
DOI: https://doi.org/10.5762/KAIS.2015.16.1.480

S. I. Oh, S. S. Han, “A Study on the Sustainable Effects
of Reeducation on Cardiopulmonary Resuscitation on
Nurses' Knowledge and Skills”, Journal of Korean
Academy of Nursing, vol. 38, no. 3. pp. 383-392, 2008.
DOL: https://doi.org/10.4040/jkan.2008.38.3.383

Y. S. Park, Y. M. Kim, W. J. Lee, H. J. Kim, Y. B.
Kim, W. J. Jeong, S. H. Kim, Y. H. Kim, “How
knowledge-only reinforcement can impact time-related
changes in basic life support (BLS) skills of medical
students on clinical clerkship”, Journal of the Korean
Society of Emergency Medicine, vol. 17, no. 1. pp.
45-50, 2006.

M. Y. Pyo, J. Y. Kim, J. O. Sohn, E. S. Lee, H. S. Kim,
K. O. Kim, H. J. Park, M. J. Kim, G. H. An, J. R. Yang,
“The effects of an advanced cardiac life support training
via smartphone’s application on nurses’ knowledge and
learning  satisfaction”, Journal of Korean Clinical
Nursing Research, vol. 18, no. 2. pp. 228-238, 2012.

Y. H. Kim, K. S. Jang, “Effect of a simulation-based
education on cardio-pulmonary  emergency care
knowledge, clinical performance ability and problem
solving process in new nurses”, Journal of Korean
Academy of Nursing, vol. 41, no. 2. pp. 245-255, 2011.
DOIL: https://doi.org/10.4040/jkan.2011.41.2.245

S. O. Lim, “The Development and effectiveness of
web-based cardio-pulmonary resuscitation program”,
Unpublished master’s thesis, Eulji University, Daejeon,
2009.

F. Semeraro, F. Tammaro, G. Imbriaco, F. Taggi, E. L.
Cerchiari, “Chest compression quality in healthcare
professionals, Resuscitation, vol. 81, no. 2. pp. 453-457,
2010.

DOI: https://doi.org/10.1016/j.resuscitation.2010.09.207

Y. S. Jang, “The effect of hands-on instruction on
children's self-efficacy level in the practical arts subject”,
[master thesis], DaeGu: DaeGu National University of
Education, 2002.

J. M. Park, “The effectiveness of competency and
retention in cardiopulmonary resuscitation through
self-directed learning” [dissertation], Seoul: Kyungpook
National University, 2006.

J. Y. An, “Comparison Study on the Effects of
VSI(Video  self-instruction) and  basic =~ CPR
(Cardiopulmonary Resuscitation) education” [master
thesis], KongJu: KonglJu National University, 2009.

Y. H. Kwon, M. J. Choi, M. Y. Kim, Y. S. Park, J. H.
Lim, “The effect of repetitive cardiopulmonary
resuscitation(CPR) assessment on the CPR performance
of non-medic soldiers”, The Journal of Military Nursing
Research, vol. 32 no. 1. pp. 80-91, 2014.

S. S. Park, H. S. Baek, J. Y. An, “Educational effects of

269

[31]

[32]

[33]

traditional classroom instruction and video self-instruction
(VSI) for cardiopulmonary resuscitation(CPR) in boy's
high school students”, The Journal of Korean Society for
Agricultural Medicine and Community Health, vol. 36,
no. 1. pp. 13-24, 2011.

DOI: https://doi.org/10.5393/jamch.2011.36.1.013

E. L. Einspruch, B.Lynch, T. P. Aufderheide, G. Nichol,
L. Becker, “Retention of CPR skills learned in a
traditional AHA heartsaver course versus 30-min video
self-training: A controlled randomized study”,
Resuscitation, vol. 74, no. 3. pp. 476-486, 2007.

DOI: https://doi.org/10.1016/j.resuscitation.2007.01.030

G. K. Wanner, A. Osborne, C. H. Greene, “Brief
compression-only cardiopulmonary resuscitation training
video and simulation with homemade mannequin
improves CPR skills”, BioMed Central Emergency
Medicine, vol. 16, no. 1. pp. 45, 2016.

DOI: https://doi.org/10.1186/s12873-016-0110-5

G. R. Byun, J. E. Park, H. S. Hong, “The effects of
video  programs of  cardiopulmonary  cerebral
resuscitation education”, Journal of Korean Biological
Nursing Science, vol. 17, no. 1. pp. 19-27, 2016.
DOI: https://doi.org/10.7586/jkbns.2015.17.1.19

2 Z(Eun-Jung Kim) [™3|§
©20094d 2¢ : AUt ety
({tz 3 A
02013\ 2¢ : AUt Eeky
(r&Z kA
020041 59 ~ 20134 8¢ : FA
gk 7ESAL
02013 9¢Y ~ dA : gt

tEe g




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


