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The Effects of Children's Forest Math Game Activities
on Their Understanding of Number and Space Concept

Young-Sik Kang
Dept. of Eady Childhood Education, Graduate School of Education, Chungnam National University

Abstract This study is intended to look into the effects of children's forest math game activities on their
understanding of number and space concept. To achieve this, an evaluation was carried out to 20 4-year-old children
in each group - experimental group and control group - by an evaluation sheet after forest math game activities
during a total of 16 sessions 4 times a week for 4 weeks. The findings are as follows. First, children's forest math
game activities had an effect on their understanding of number and space concept. Second, the difference between
experimental group and control group showed that the experimental group received higher evaluation in the classifying
and order finding items than the control group. It was confirmed that classifying and order finding in the forest math
game were factors to help children's mathematical problem-understanding abilities. This implies that their forest math
game activities have a positive effect on their mathematical problem-understanding abilities. Consequently, active
forest math game activities for children are needed to help them understand the concept of number in the process
of classifying task objects and solving tasks in order.

Keywords : Forest, Math Game Activities, Understanding of Number and Space Concept, Forest experience, Math
play, Forest activity
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Table 3. Group Homogeneity (Levene Verification)

Experimental
Group
M SD M SD

F
Statistic

Control Group

Classifying and

Order Finding 1.27 1 0.259 | 1.04 |0.139 | 28.916 | 0.000

Understanding
Basic Concept of | 1.46 |0.203 | 1.20 |0.124 | 0.464 | 0.502
Number

Learning Basic

1.50 | 0.456 | 1.04 |0.139| 6.092 |0.021
Concept of Space

Experiencing with

. 1.31 | 0480 | 1.I5 |[0.376| 3.508 |0.073
Statistics

3.3.1 &=0| 32| stFnt

Table 4. Day-to-Day Operation of Class between Experimental
Group and Control Group(Example)

Time Experimental Group Control Group

Attendance and

Attendance and Free Choice

09:00 ~ 09:40 . Free Choice
Activities o
Activities
Snack Arranging and
09:40 ~ 10:00  Arranging and Going to the Going to the
Restroom Restroom
Sharing Forest Game Topic .
10:00 ~ 10:2 it
0:00 0:20 and Story Sharing Story
Linking Nuri Curriculum
Outdoor Forest Game
10:20 ~ 11: L
0:20 0 Activities(Number
Problem-Solving Ability) Outdoor Forest
Evaluation of Recalling Game Activities
Forest Game-Linked Workbook
Activities
11:00 ~ 12: A
0 0 Workbook Activities for
Nuri-Linked Forest Number
Game Expansion
12:00 ~ 12:40 Lunch and' F'r'ee Choice Lun'ch a.nle'r'ee
Activities Choice Activities
12:40 ~ 14:40 Characterization Activities Characltel"l'zatlon
Activities
. Snack and
14:40 ~ 15:00 Snack a.nleomecommg Homecoming
Guidance .
Guidance
. Integrated
15:00~19:30 Integratd Childcare Childcare
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Table 5. Topics on Forest Game Activities during 16 Sessions

. Activit . Mathy tical .
Month Sub-Topic VI Session athematica Nuri/Character Area Goal
Name Concept
o N Inqui
Moving Pine  Ist Quaﬁtltatlve . 'ature nql{lry/ You can move pine cones, compare quantity, and
Cones Session Comparison/Countin  Physical Exercise and count number using natural objects(leaves)
g Number Health/Social Relation e ) ’
. Nature Inquiry/
Observing 2nd  Measurement/Compa . . You can explore, observe, measure and compare
. . X Physical Exercise and . .
Trees Session rison/Time Concept . trees in a forest using tools.
Image of Health/Communication
Winter Classification/C Nature Inquiry/
Collecting 3rd assitica 19 0mp§ & urf: rllqulry . You can compare shape and number of leaves and
. rison/Ranking/Counti ~ Communication/Social . . .
Leaves  Session . rank them through classification in various ways.
ng Number Relation
Makin 4th Nature Inquiry/ You can complete spiderweb by making a length
Jaxing . Length/Figure/Space ~ Communication/Social ~ of leaves into various figures and understand length
Spiderweb  Session .
Relation and figure space.
Concept of Number
d tity/Rough
Making sth an SL?:rrlltiltty ;Jug Nature Inquiry/ You can experience rough quantity of number and
Animal . Y O, Physical Exercise and space through building house using natural objects
Session  Number/Spatial L . o
House . Health/Communication and experience how much quantity is used.
Perception
Measurement
. . Nature Inquiry/ Y 1 ith bl i i tural
Winterin Marbles 6th  Calculation(Plus/Min Aa ure nqu_lry ou c?n piay WI. mar ?S using various nara
ring Game Session us) Classification Physical Exercise and objects, classify materials of marble, and
of Animals Health/Social Relation experience the calculation of number.
and Plants ;
Nature Inqui .
Memory 7th . Aa ure nqu'lry You can remember the shape and location of
. Space/Location Physical Exercise and . . . .
Game Session . various natural objects hidden in leaves.
Health/Communication
Dci;mb One-to-One Nature Inquiry/ You car'l prec}ict counting trees like counting
Natural 8th . . . natural objects in a forest and understand the use
Winter . . . Correspondence/Stati ~ Physical Exercise and . . .
Object Bingo Session . . . of number while exploring the same kind of tree
and stics Using Number ~ Health/Communication . . o
that is most easily seen through activities.
Game Y he length of fi ing th
. . . . t t 1l
Playing 9th  CountingNumber/Me  Physical Exercise and ou can measure . © length of forest using the
. . . measurement unit of forest topography and
Hopscotch  Session  asurement/Size Health/Nature Inquiry .
experience forest through rope game.
Health and  Finding 10th One-to-One Nature Inql}iry/Physical You can cxpcricncc VarioAus‘shapcs v&fhilc finding,
X Shape Session Correspondence/Clas Exercise and exploring and classifying a variety of
Safety in sification/Figure Health/Communication leaves/branches in a forest using shape cards.
Winter
Skippin 11th Length/Comparison/  Physical Exercise and ~ You can experience various mathematical concepts
PPINE  Gession Space/Figure Health/Communication by playing various games with a rope.
Finding My 12tlh Length/Measurement Nature 4lnquiry/Physica1 You can measu.r'e the ldista.nce fI'Ol’l:l a starting point
Tree Session Exercise and Health to my tree in various ways using branches.
Making . . . . . . .
Arithmetic/Comparis ~ Nature Inquiry/Physical ~You can make numbers with a natural object(stone)
Number 10 13th . . . .
. . on of Number and Exercise and game and experience simple addition and
with Natural Session . L .
. Quantity Health/Communication subtraction.
Objects
. Nature Inquiry/
14th Counting 'a ure nql{lry You can learn the order of number through a stone
Hopscotch Session  Number/Figure Physical Exercise and ame in a forest and understand various figures,
Nature & Health/Social Relation & ures.
with
Neighbors Feeding Baby 15th Counting 4 Nature Inqu.iry/ Yop f:an understand'n'u'mber cc?unting, spaCfe and
Bird Session Number/Space/Statist ~ Physical Exercise and statistics through activities finding the location of
s 88 ics Health/Social Relation birdhouse and feeding birds.
Space/ .
o Nature I / . . o
Building 16th Use of Aa ure nquAlry You can experience various activities of number
. . Physical Exercise and o
Stone Tower Session Number/Counting . . and space through a stone building game.
Number Health/Social Relation
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Table 6. Non-experimental Group Pre-/Post-Item

Result Table

Item Pre-test Post-test Mean
M SD M SD |Difference
Classifying | Q1 1.08 0.277 2.23 0.439 1.15
and Order | |y 46 | 0519 | 238 | 0506 | 092
Finding ’ ’ ’ ) )
Q3 1.46 0.519 2.54 0.519 1.08
Q4 1.31 0.480 2.38 0.506 1.08
Q5 1.46 0.660 2.54 0.519 1.08
. Q6 1.69 0.480 2.54 0.519 0.85
Understanding | 46 | 0519 | 231 | 0480 | o085
Basic Concept oo\ 151 | 040 | 269 | 0480 | 138
of Number
Q9| 154 | 0519 | 246 | 0519 | 092
Q10| 138 | 0506 | 246 | 0519 | 1.08
Q1| 154 | 0.660 | 246 | 0519 | 092
Q12| 162 | 0506 | 246 | 0519 | 085
Learning |QI3] 154 | 0.660 | 238 | 0506 | 0.85
Basic Concept
Ql4| 146 0.519 2.46 0.519 1.00
of Space
Experiencing | 51y 3 | o480 | 238 | 0506 | 108
with Statistics|
EAYGT HRPY 2 Y A, AT PARE
£ vlasigich S Fwe] A3} Table 77 2l #
A A, AT HEA o] 08 odow wE T
B o} BNl olaleo] ol Aow Rt
o} o] 7120 olaiEt] o] Q8 el A 1.389] 7t
3 we W@l E thehha v,
Table 7. Experimental Group - Pre-/Post-Item Result
Table
Pre-test Post-test Mean
Item .
M SD M SD [Difference
Classifying | Q1 1.00 0.000 2.85 0.555 1.85
and Order | 1y 08 | 0277 | 285 | 0376 | 177
Finding : : : i :
Q3 1.46 0.519 2.23 0.439 0.77
Q4 1.15 0.376 2.77 0.439 1.62
Q5 1.08 0.277 2.15 0.689 1.08
Understandin| Q6 | 1.15 | 0376 | 192 | 0494 | 0.77
g Basic Q7 1.23 0.439 2.08 0.862 0.85
Concept of | Q8 1.08 0.277 1.31 0.630 0.23
Number Q9 1.23 0.439 2.38 0.870 1.15
Q10 1.08 0.277 2.85 0.376 1.77
Ql1 1.23 0.439 2.62 0.506 1.38
Q12 1.23 0.439 1.92 0.494 0.69
Learning | Q13 1.00 0.000 1.62 0.870 0.62
Basic
Concept of | Q14 1.08 0.277 1.77 0.927 0.69
Space
Experiencing
with Q15 1.15 0.376 1.92 0.641 0.77
Statistics
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Table 8. Group Matching Sample T-Test

Pre-test Post-test  [Pre-/Post]
It G Mean | ol
em roup M | SD | M | SD |Differen value P
ce
Control
1.27(0.259]2.31[0.253 | 1.04 |-15.173(0.000
Classifying ol

d Ord e [Experime|
and rder |l | 1.040.139]2.85 {0315 1.81 |-16974{0.000

Finding

Group
F-value 0.772
| Control ) 46 10.203| 249 [0.190| 1,03 |-15.419[0.000
Understandi| Group
ng Basic [Experime
Concept of | ntal |1.20(0.124]2.12[0.173 | 0.92 |-24.082/0.000
Number | Group
F-value 0.916
[ Controlly 50 l0.a56] 242 [0344| 092 |-5.821]0.000
Learning | Group

Basic  [Experime
Concept of | ntal |1.04|0.139]1.69 [0.384| 0.65 |-6.278/0.000

Space Group

F-value 0.888
Control |, 5116 480( 2.38 | 0.506 | 1.08 |-7.867[0.000
. Group
Experiencing -
ith [Experime|
with ntal | 1.15]0376]1.92 [0.641| 0.77 |-3.825(0.002
Statistics
Group
F-value 0.779
5. =o| & Z#=

oldel AT AnE I tha ol HeH 5
ek A, & Fobmol FFo] frobe] Sok FIAY
olgige] mx= &3 378 Ay a7t e A= U
EpyTt



Sotse] Bl 401 T2k AW olsle] mAE w3

ol

N
==
o,
2

ok

lo,

o
~

N

)
o r10

oX
it

3917F ghel frob
A AR 7
Uhe AT

=2
2

5%

ol
——

M S
=
o
o
=

o gy L
M\
POV
o
t
Ho

4 & ok

i
M

2
oo
o

ML (O VN
Ho
ey
il
1o
o )
0
o4
)
=

o\
™,
=2,
RO
oo
ot
=]
fo
[kt
t
I
ui)
o,

o,

o
N
L
>
—mt
14
[
fitl
x|
o d

it

o

m I
=2
2

o

£
.
F

o il

rlo

[

off L
2 o
o 2 o=®
Mo 1o
£ O

0%

—4r
o2
g o

S ]

)
)

ol
o

f1

ot
oy
N

7 2ol

(o
il
o
:OL_'z
ﬁOL
=
el
offl
o
ra
Rl

o S

lo,

N
2
2

au tlo ok
=

o My B W jo 1 AT oMy HF
otd
Ho AL oot
R
oS4 do oo N L0

I

El

o

_H
il
1o

&

=

ox
 owe & ool

A
X
il
2
N
rr
i)
I et £ M

A
=2

kS
it
1o
Hi
)
o
2

o,

-

[

-

N

| U

w4 o
H o o
ko
-
i

&

W = o ol ok du

B

_ﬁ
1 rlo
2

oft

o o

Rl
O Jio ﬁ
5]

offt

2

e

=
o
SE
°
T
o
fo
2

i

R
re
o
X,
)
X
1

>~
-

B2 o Ho & X K
o

N

2

o

HE
o

L]
o> o
oy 2

>

B

e

)4
1%
o
2 E
% to

& ok

e
o
£
£

References

[1] G. S. Kim, The Effects of Number Instruction Activities
for Children Based on Daily Experience. A Doctoral
Thesis from Graduate School at Chungang University,
2009.

[2] D. M. Seo, J. S. Yeom, “Qualitative Study on Children's

479

Mathematical Experiences in Their Kindergarten”, The
Journal of the Korea Open Association for Early
Childhood Education”, Vol.11, No.l, pp.237-266, 2006.

Y. J. Jung, H. S. Lee, G. S. Kim, “The Effects of Self
Leadership and Self Concept through the Self Leadership
Program for Young Children”, The Journal of the Korea
Open Association for Early Childhood Education,
Vol.13, No.3, pp.277-293, 2008.

B. K. Jo, H. R. Gwak, J. W. Lee, “The 2007 Revised
National Kindergarten Curriculum for the Area of
Inquiry in Daily Life”, The Journal of the Korean
Society for Early Childhood Education, Vol.27, No.l,
pp.167-198, 2007.

[3]

[4]

[5] M. S. Lee, “Factor and Learning Activity Program
Suggestion of Self Leadership for Young Children as a
Way of Thinking”, The Journal of the Korea Open
Association for Early Childhood Education, Vol.ll1,

No.4, pp.241-263, 2007.

M. H. Gang, “The Effect of Integrated Activity with Art
and Mathematics on the Mathematical Concepts of
Preschooler”, The Jourmal of Science Education, Vol.27,
pp.85-107, 2002.

K. N. Park, H. S. Jo, A Study on the Mathematical
Activities for Young Children from the Everyday Life
Experience. Jeonbuk Branch of Korean Society for Early
Childhood Education, The 15th Summer Teacher
Workshop, 2007.

G. D. Lee, “The Effect of Nature Experience Activity
Program on Young Children's Mathematical Concepts
and Attitudes toward Mathematics”, Korean Journal of
Open Early Childhood Education Research, Vol.14,
No.1, 2009.

[6]

(7

(8]

[9]1 J. G. Lee, Development and Effect of an Early
Childhood Measurement Program Associated with Daily
Life, Chonnam National University Graduate School

Doctoral Thesis, pp.163-176, 2010.

[10] E. H. Lim, A study on the daily experiences of 2-year
old nursery school children and their understanding of
mathematical concepts, Chungang University Graduate
School of Education Department of Education Major in

Early Childhood Education, 2007.

Baroody, A. J. & Coslick, R. T, Fostering children's
mathematical power-An investigation approach to k-8
mathematics  instruction. NJ: Lawrence Erlbaum
Associates, 1998.

[1

—

[12

—

Fuson, K. C, Pre-K to grade 2 goal and Standards :
Achieving 21st- century mastery for all. In D. H.
Clements & J. Samara. (Eds.), Engaging young children
mathematics, pp.105-148. Mahwah, NIJ: lawrence
Erlbarum Associates Pub, 2004.

D. S. Park, The Effects of Math Activities Using
Children's Poem on Children's Mathematical Ability and
Attitude toward Math. A Doctoral Thesis from Konkuk
University, 2003.

S. J. Jung, M. S. Choi, “A Study on the Effects of
Mathematical Activities Using Mathematics-Related
Fairy Tales on the Young Children's Mathematical
Concept and Attitude”, The Journal of Childhood
Education, Vol.15, No.4, pp.231-242, 2006.

[15] Y. M. Han, “The Effect of Math Education through Art

[13]

[14]



FFAS &= BA) A9 A11S, 2018

on the Young Children's Attitude toward Mathematical
Activities”, The Journal of the Korean Society for Early
Childhood Education, Vol.22, No.2, pp.271-287, 2002.

Y. S. Gang, “The Effect of Children's Forest Activities
on Parent-Child Relationship and Attitude Change”, The
Journal of the Korea Academia-Industrial cooperation
Society, Vol.19, No.2, pp.413-421, 2018.

S. H. Kim, The Effects of the Creative Problem Solving
Process with Children's Picture-Books on the Problem
Solving Ability of Kindergarten Children. A Doctoral
Thesis from Graduate School at Dongduk Women's
University, 2003.

I. S. Shin, S. J. Lee, “The Effect of Mathematical
Activities Using Mathematics-Related Fairy Tales on
Children's Mathematical Problem-Solving Abilities”, The
Journal of the Korean Society for Future Early
Childhood Education, Vol.10, No.4, pp.89-112, 2003.

Y. S. Lee, A Study on the Parents' and Kindergarten
Teachers' Awareness and Needs About Forest
Kindergarten. A Master's Thesis from Graduate School
at PaiChai University, 2013.

[16]

[17]

[18]

[19]

[20] Y. S. Im, The Effect of Mathematical Activities Using
Picture Books on Young Children's Mathematical
Problem-Solving Ability. A Doctoral Thesis from
Graduate School of Industry at Sangju National

University, 2008.

J. T. Im, S. Y. Lee, E. J. Kim, “A study on the
Management State and Methods of Forest Kindergarten”,
The Journal of the Korean Society for Eco Early
Childhood Education, Vol.11, No.2, pp.57-85, 2012.

Y. S. Jang, M. O. Lee, “The Effect of Mathematical
Activities Using Storybooks on Young Children's
Mathematical Problem-Solving Ability”, The Journal of
the Korean Society for Future Early Childhood
Education, Vol.13, No.2, pp.67-88, 2006.

[21]

[22]

J. S. Ma, “The Influence of Forests Activities Based on
Children's Science Ability and Science Attitude”, The
Journal of the Korean Society for Early Childhood
Physical Education, Vol.9, No.9, pp.85-100, 2008.

M. H. Lee, “The Principles and Practice of the Forest
Kindergarten Education”, Korean Journal of Open
Association for Early Childhood Education, Vol.11,
No.1, pp.125-152, 2006.

(23]

[24]

[25] Miyazaki. Y, Science of forest. Nexus Books Publishing,

2007.

Sandof. K, Mit kinder in der Welt. Okotopia Verlag,
1998.

[26]

[27] S. J. Lee, A Case Study on the Management of Forest
Kindergarten. A Master's Thesis from Graduate School

of Public Administration at Korea University, 2011.

[28] M. H. Lee, “Teachers' Cognition of Forest Experience
Education in Early Childhood Educational Institutions”,
The Journal of the Korean Society for Eco Early

Childhood Education, Vol.10, No.10, pp.175-200, 2011.

[29] H. I. Hwang, E. J. Kim, J. E. Song, M. J. Kim, J. Y.
Yoo, “A Study on the Perceptions and Needs of
Pre-service Early Childhood Teachers and Early
Childhood Teachers on the Forest Kindergarten”, The
Journal of the Korea Open Association for Early

480

Childhood Education, Vol.17, No.5, pp.165-188. 2012.

M. Y. Jang, “A Study on the State and Development of
Domestic Forest Kindergartens”, The Journal of the
Korea Open Association for Early Childhood Education,
Vol.16, No.16, pp.27-46, 2011.

[30]

[31] Y. M. Han, “A Study on Overseas Trend and Domestic
Introduction of Forest Kindergarten”, The Journal of the
Korea Association of Child Care and Education, Vol.60,

No.(-), pp.1-18, 2010.

E. S. Kim, A Study on the First Korean Forest
Kindergarten Education : Focused on Incheon National
University Forest Kindergarten. A Doctoral Thesis from
Graduate School at Incheon National University, 2010.

M. K. Ko, “A Study on Preschool Children’s Forest
Lived Experiences through Phenomenological Approach
of 'Relationship™, The Journal of the Korean Society for
Study on Welfare of Early Childhood Education &
Educare, Vol.15, No.15, pp.223-251, 2011.

J. A. Choi, H. A. Seo, “The Effects of the Forest Field
Trip Program on Children's Attitude toward the
Environment and their Ability of Engage in Scientific
Inquiry”, The Journal of the Korean Society for Eco
Early Childhood Education, Vol.9, No.9, pp.71-94,
2010.

I. W. Lee, G. Y. Choi, “Young Children's Experiences
of Free Play in the Forest”, The Journal of the Korea
Open Association for Early Childhood Education,
Vol.12, No.12, pp.273-301, 2007.

[32]

[33]

[34]

[35]

[36] H. J. Kim, The effect of instructional strategy training
on cognitive and mathematical problem solving ability of

infants, Master Thesis of Chongshin University, 2000.

[37] Ministry of Education. Kindergarten education course

commentary, Seoul, 1994.

Y. R. Kwon, Y. J. Lee, J. W. Lee, Conformity to the
development of mathematics curriculum models for 3, 4,
and 5 year olds, Changji Publisher, 1998.

[38]

[39] G. S. Kim, “The Effects of Cooperative Play Experience
in Forest on Children's Social Competence and

Happiness”, The Journal of the Korea Open Association

for Early  Childhood  Education, Vol.21, No.l,
pp-209-239, 2016.
Z F Al(Young-Sik Kang) [X3]9]

02004 2€ : YFdEa frofu s

w3k

020061 8¢ : YFdistu ALEHA|
gt AF (AFS] A EHEAL

2012 1€ ~ @A : FEuga
a5 WSt (folus A

st
S 2~
235

-
Koy





<<
  /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


