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SUMMARY
(FELFE)

I. Title

Design development & marketing strategy of outdoor wood products

IT. Need and purpose of research & development

As Korean forests pass the afforestation stage and enter the thinning stage, a lot
of small - middle sized lumber are being produced but the market is still small, in
making the added value of these lumbers low. And most of the wood products
manufactured domestically are products that are processed once such as lumber or
plywood, and these are supplied to the market directly. These products are hardly
used by normal customers. Also these products that are processed once are mainly
for low quality use, so the quality is low. Research in adding quality value to these

products are close to none.

In order to increase domestic wood use, a standardized certification system & the
development of process treatment must be developed to enhance the quality and
productivity. Also a development of products, that can be assembled by the
consumer, products that are semi-assembled, or completely assembled are needed. To
ensure this, a development of outdoor wood product designs that considers the

preferences of consumers , connivence, beauty, and the quality of lumber is needed.

In order to improve the low market competitiveness of domestic wood and activate
the production-process—distribution system of domestic wood related industries, a
cost effective production technique must be developed along with a diverse marketing
strategy. As a part of this strategy an establishment of a wood outlet store are
needed to handle the distribution of wood products. Also, when considering the fast
increasing netisan population, the establishment of an internet shopping mall would
help the general public to gain information on wood products easily and increase the

demand and production of outdoor wood products.

The purpose of this research is to increase the usage of wood to prepare for the

upcoming domestic wood era and environmental era, also as a part of improving the



forest product industry have developed a design to increasing the demand for outdoor
wood products, analysed the preference of wood products, reasonability of a wood
outlet store, established a internet shopping mall, and ways of implementing wood

processing techniques & the wood certification system.

IM. Contents & results of research and development

1. Analysis of preferences and images of wood facilities

In order to increase and develop the market for wood products we need to
understand the needs of the consumer. To do this a basic survey was conducted
with 307 people. A S.D. scale and Factor Analysis was conducted to analyze the
preference and image of the user. What people thought was important to outdoor
facilities were safety, function, and environmentally friendliness in this order. Also
wood facilities were preferred above stone, metal, and plastic facilities. In addition,
the image of wood facilities were natural beauty followed by comfortness,
practicality, freshness in this order. Meaning, users thought positively towards the

image of wood, especially towards the natural beauty and comfortness.

2. Analysis of the reasonability of wood product outlets

At this point where the interest for wood products are increasing and a
reevaluation of the value of wood is taking place, it is considered necessary
to ensure a place where wood products are publicized - displayed - sold - and
experienced. Especially the low value of domestic wood is oriented from the
distribution system. Currently it 1s difficult to directly connect ordinary
consumers with producers, and except from a few government and public
offices, market trade is almost nonexistent. Through a wood outlet store, an
increase in domestic wood sales can be accomplished by providing a place
where wood products can be displayed - sold - experienced, also forest

byproducts can be offered to the consumers directly.

The purpose of this research is to investigate the foundational backgrounds,
products sold, distribution, sales strategy and cases of a wood outlet store,

and find a method most suitable for Korea.

An analysis of the distribution and sales strategy of wood products were



conducted by visiting the japanese DIY outlets and investigating the design
of wood products, wood outlet stores, internet transactions, 2nd process sales
etc. Also an inquiry were conducted on an DIY(one of the most famous) in
the United States through documents and the internet. Management
strategies different from Korea, such as foundational backgrounds, sales
trend, product and design development, DIY tools and education etc., were

analysed.

3. Building of internet shopping malls for outdoor wood

products

Korean outdoor wood products are not standardized, composed of
multi-species, and made in small quantities. Small quantities made with
multi-species are dependent on orders thus meaning that the unit cost is
high and the quality of the product is low and this will eventually hurt the
manufacturer’'s earnings. This order manufacturing system decreases the
chances for the consumer to buy outdoor wood products and will not
stimulate the consumption. Recently a few large companies have begun to
modulate a couple of products such as benches, pavilion, and fences that are
easy to modulate but are still in the early stages. In this aspect a market
needs to be developed so that consumers can easily buy outdoor wood
products. For this a wood outlet store that can be the center for supply and
manufacturing of outdoor wood products needs to be established along with a
outdoor wood product portal site so consumers can have easy access and

this will be the starting point for developing a wider market.

This research has conducted a survey in asking 185 outdoor wood product
manufacturing companies if they will participate in installing a shopping mall,
and among them 6 has agreed and established a portal site. For easy access
to products, outdoor wood products were divided into 7 large and small

groups.

The title of the shopping mall is [WOODSMALL], and the basic summary
and development environment, story bard is as followed. WoodsMall Shopping

Mallis divided into the Main page, Sub page, Admin page.

_10_



Classification Contents

Name of shopping mall WOODSMALL

Classification of
products sold

Outdoor wood products

URL http://woodsmall.ysoft.co.kr (Temporary server)
Server environment Apache 1.3.27
Server location Korea Internet Data Center ( KIDC )

Database environment My SQL 4.0.12

Web program PHP 4.3.0

design tool Photoshop, Illustrator, Flash etc.
Resolution 800 X 600 based
Copyright (c) 2003 Woodsmall All right reserved.

CASE study : [WOODSMALL] shopping mall summary &

development environment

4. Treatment of preservatives to wood for outdoor use &

quality certification system

This research is focused on the durability of outdoor wood, wood safety, and the
easiness of use. A research was conducted on the use and the production of
preservative treated wood, biological & weather weathering of wood products used
outdoors, import and production of outdoor wood products, to establish a wood
structure safety management standard caused by biological factors & quality

certification methods for all designs with preservative treated wood.

1) Investigation of the use and the production of preservative treated wood

o Preservative treated wood

- Manufacture of preservative treated wood is growing ever year, and

the growth has increased over 3 times in the last 5 years

¢ Amount produced : 1998 yr (38,358m') —2002 yr (120,344m’)

_11_



* Demand in landscaping facility wood has increased 680%

- Difference in the specifications of design in treatment by the forestry
department "wood’s preservative * insecticide treatment standard; ,
Ministry of construction and traffic and Seoul city construction

affairs dept. are making it difficult in the field.

- Distribution is not stable because the preservative treatment factories

are located mostly in the Kyungin area, this acts as a tripping stone.
o Preservative use

— There are 14 wood preservatives distributed in Korea, and the use of
Chrome * Copper * Arsenic CCA preservatives is rising each year.

And accounts for 90% of the water based wood preservatives.

- The cost for pressure preservative treatment CCA-3% is 48000\/m’,
and if alternatives for CCA such as ACQ, CuAz and CB-HDO etc.

were used the cost will be 375 times higher.
o Preservative treatment companies
- Pressure treatment are conducted at 22 factories in 16 companies

« Total capacity for companies that handle water based preservatives
are about 50,000m'/yr. Usually produced for landscape, construction,

engineering, floor, wood housing

. oil based preservatives(creosote) are usally manufactured for
engineering (railroad lumber), industrial lumber and the annual

capacity is 45,516m'/yr.
o Marking of preservative treated wood products

- A mark indicating the Kkind of lumber, dangerness, and handleing

safety regulations must present

2) Study of biological & atmospheric weathering of wood products for outdoor use

o  The classification of wood products used outdoor by the usage

environment scale

(Forestry Dept 99-8 TStandards on wood preservation and insecticide

treatment, )

- Out of the entire used environment H3 makes up 70%, followed by
H4 which is 15%, and H2 which is 10%

3) Trend of logs & lumber

_12_



A. Log
o Total domestic lumber fall: 1,229,000 m' (2002)

- Cutting amount by work : Main thinning (38.6%), Regeneration
(24.1%), thinning(22.2%), Suppressed tree (7.8%), Others(7.3%)

- Cutting by species : Coniferious 871m’, Deciduous 358m’
o Price trends for domestic wood

- Average lumber prices : Pinus koraiensis 109,500\/m’, Larix leptolepis
94,400\/m’, Pinus densiflora 109,500\/m'

o Trends for imported wood
- Imported logs 1,921,000m’, Imported amount 147 million US$.
- 55.5% of the total logs imported are from New zealand

o Price trends

- Price increase forcasted due to the shortage in supply of New

zealand Radiata pine

- Prices for Douglas fir & Hemlock are expected to rise due to the

increase

in log prices and increase in the exchange rate

B. Lumber
o Tendency for production
- Increase in the production of lumber due to demands in landscape
facilities
and revive in construction

— Increase in price for domestic lumber(compared to 2001) : Pinus

densiflora
26.9%6, Pinus koraiensis 3.8%, Larix leptolepis 6.2%

- Price for imported lumber(compared to 2001) : Russian pine, small

increase

in New zealand Radiata pine, 5.7% decrease in Russian pine

4) Biological weathering diagnosis for the safety of wood facilities used outdoor

o Biological weathering diagnosis on wood buildings

- Weathering decision method : 3 stage diagnosis

_13_



= 1st diagnosis : Evaluate by eye to determine the extent of weathering
(carpenter or building manager)
= 2nd diagnosis : Evaluate by eye accompanied by tools or measuring

instruments to determine the extent of weathering(by an

expert)

= 3rd diagnosis : a method of directly evaluating the degree of

weathering by

dismantling a part of the building(a weathering expert)

5) Quality certification of preservative treated products by design

o filling out a outdoor wood certification
- Range: Wood in the range of (H2~H4) for outdoor use
- Certification of amount

D Preservative treated products

« preservative -+ repellent treatment test : establishment of standards
for penetration & absorbtion test methods
* Dimension & surface quality test . Dimension, surface defects,
moisture

content, in-sizing, marked details, marking methods etc.
@ Preservative treatment factory
* Factory facilities & environment
* Acquiring human resources for quality control

* Productivity of appropriate products etc.

5. Design of outdoor wood products

Plane figure drawing, three dimensional view drawing, side view drawing
and detailed drawings were drawn on the CAD for facilities that can be
modulated such as wood fences, rose vines, flowerpots, pagoda, round
swings, water playgrounds, etc. For the Floor, an easy to assemble and
maintain floor deck was used. A hexagon swing was designed instead of a

straight swing, so that children can see each other when riding them.

_14_



A new item, sloped playgrounds, was introduced instead of the conventional
playground. A sloped playground is a facility that is installed on a slope or a
mountainside and acts as a playground and a deck. The sloped playground
facility can be installed on the existing forest or mountainside without
damaging the environment and also acts as a deck that protects the hiking

trail and plantlife.

The design concept for the sloped playground resembles a castle in the
forest, it acts as a playground for people, a resting place for hikers, and as
an observation platform.

The hexagon swing and sloped playground was jointly manufactured by
the Forest product distribution center and the Centural forest association and

is currently installed in Kyunggido Kimpo-city taesan family park.

_15_
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AEANE NAEY Foxd, NAEAEY AL EAALEY onx 2L HE
2ol A A AL gld o2 Yoy, A AEUE F AIAEY oln A
= fAE(Likert-type)d 78 HEE o] &3 A

53] ojm A ®Ao] oM EWHEW(S. D, scale)E ol &A=, FAANLE
o olmAE FIAdt= T HEE Alolo] bzt 3 Ao witlo] FEAES
Wi dsto] FASE HHolth & dE Eo] SAAAHE ojul X ] ‘u}iEst
-zt s o35 A st AN A o= Fo wisfo]rt duwly T E
StA AA HA=7 AEFE #Adste] SHESEE AU 74 A= SAHYE 7
29l Fgo HFE ¢ato] HFS WH F HiFgho] 40 oMol Sy =
MAAEL] olu A7 FAH Aol 40 wRkolW EgA M E ] dulA <l o]m] x| 7}
o oz dME & duh(Erd &, 1995)

FAAT v Jde Hawe £z A4
==

AR A AS FHEA dof qol

AEAe A4 FANELS o 2oh.<i 2-1>

¢

EodAqe BAZH AaAHZE Y SPSS(Statistical package for social
science) ZZ 1S ALE5FAT. WA FERoE HAAH FHdeo 5EA

o
98] HF(Mean) % F+Hx(Standard deviation)E AH&E3J ow, =3 zZF @

1o W& daA XS 98] cronbach's aAlFE Tt o, A= 1o gy
4 A4S 98l 84 (factor analysis)S A AIste] 28 FE33 (A 2,
1981). glEAoldk diEi-dol o8 7/ A= AFd vx=d SA4S MG H
HAZE =2) WFE78 Eop R QY PR e ¥ 4 i HEY
AE AMZLE 205 Zoles HHoz B AFfdis 2AEXNS AT
9lo] FAE =4 (principle component factoring method)& AF&3te] Q<
RES FAFAT (=T, 1998). =3 Q9 HAFEZY AAAA = vgFaA
d (multicollinearity) &= Al & WA 7] & Az AdHg2e vl wg @2
(varimax)W ¥ & ol &3t 2l& I HdAZ (o] dst 9, 1998).
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<E 2-1> AEXR 4
il A ek T
ANAEES] T8 5%
[P RS -
| qame mazq | Y8 71, AR 5,4567 8 ;
ﬂ—}\é’ ?_]_'X[)]Z:],'y X}-?_]_,
Mg, A $9) A
A E] Ae=
I AR A5E I ! 1
BB HEolf |2 ]
ob=5 g 1,209 15 4
A}9)) 5k 3,4, 5, 6,7 8 10, 9
M. %744 & o] e 2 23
R E E T e
R 13, 17, 18, 20, 24 5
g, A, A, a5
V. AdEape] A | ’ ’ 11,2 34,5 5
kel

eom AP gAY I A 540 mE SAAIEEY onAE
T2k AT (t-test) ¥ LA EAEA (one-way ANOVA), AFHFo=
Scheffe®] t}=¥] W (multiple comparison)E A A3 A . A3 tha EAH
% BJAFFEL p<05 p<0l, p<00l T Al 7FA FEol A AF R LT E A,
1984).

2) cReINAE = T8 FHled

<E 2-2> AAE FoxA
T & Hl =(9) W28 (%)
+ 3 A 8 27
75 A 76 26.0
AL 21 3} A 63 21.6
oF 4 A 93 31.8
oz 9l 33 11.3
7} 2 13 45
A S 6 2.1
A A 292 100
AEZAAF] AR S 7ME FaANdE FHZAS SFAA(31.8%)S
HSHMoz #FYrt. tdSor 75A(26%) ‘AAHsA(21.6%), ‘T) A2’ (11.3%),
TYAN(4.5%), ‘AN N(2.7%), AMA(21%) o2 YVEET A o2 AR
]

) .
AGe BAHA ador 44sa, 53 4AARAe 2L FL A A4AH
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Ao 3 277 =S 4 F Adg.<FE 2-2>
3) Toxad AIAAE AA
7F) <HA 7
WAl A|HE9 FHla FoA 7 FoASE ‘A g Hdas)
= Ado] Folclrte] thd el ‘AA(37%)7F M Edew, 2 vS ‘A
AN7(34.2%), ‘FHAN(25.7%). 183 FAFA(EFSH2E)(B1%) o2 U ERRT
A SN HA HARG 9o dS5S AT g EAg FxH FH
OGS RAS e Z2FHV 2ostH, Afo mEAE A FEHoR A A9
AANE BAstY AlgEEA BHE ol& Jog AAd FRAS wES
st AR gotow AAE £ AduH(E AN # g Y AT 4, 2000).<F
2-3>
<H 2-3> ot oM AFEE A AEdE
= = H = (9) w58 (9%)
= 7 75 25.7
A=A (Z2t~H) 9 3.1
2 A 100 34.2
A A 108 37.0
A A 292 100
W) 715 A
<3} 24> 75 SHAA AEsteE Ade AAEE
T B 1l =(9) W23 (%)
) 74 25.3
AR (k2 E) 70 24.0
= A 116 39.7
A 7 32 11.0
A A 292 100
7154 FHoA Ay st AEAEY] AnZzes HAF 39.7%=2 7t
A g, g HE ol ‘BA(25.3%), ‘TAHATFA(ZE2H)(24%), ‘A A(11%) <=
o2 Yelyt, ZALA Y R FAIAELS V) EY AAANEES AGHoR
FARoR =713 gl S8, Ve FHAAE ofH A HAE H
ARt Aistes Aoz JeEgrh<i 2-4>
o) & s A
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AU RS 4F AEE F AADHEY RN A SFekvhan 47

= ANAEY ARE I LslE v &0 S08%E 9%3 ¥, &
o2 ‘AA(11.6%), ‘FAATFA(F&2H) == ‘HA(Z 3.8%) £o2 YEY T,
ARG LE HAV daEeE 9 oFE ‘HAHE AEToR AAHs A
ol A & FoJst= Aol ofd HAARE HAY Ry Ao adE de"E
AEZ Tl s o]of 3 AHolth(L A 3], 1983). vt AAHNsA = A7t 7}
F o AQAER AAQ7 2AFHAEY ol 7o AAPAAE K& AR WA
A A7 A& A BAEHAY] wEo] vEd Ayga gy n Az o
nzlel FoAS UElWFE Aot <% 2-5>

<3 2-5> AR SWHolA MEsteE A AAE

T & 9 (%) 5 8- (%)

= 7 236 80.8

AT A (Ze~H) 11 3.8

= 11 3.8

A A 34 11.6

A A 292 100

2h) t =}l

A WSl Al SFHelA o Adzdvda Adsts Ad=e AR=,

Al
EA(33.9%)7F bE Ba, vEoeR FAFAEZEH)(B32%), Y
A'(17.8%), ‘A A'(15.1%) o2 YERt. H o 54 ANd= AAIATNT =

it

Ao wlg b

ZhE A EAAA =] Yale] A vFst Hojrba =
% o (LKA, 1992).<3%

Ay gdozm o FAMNE ALHgA Aorwr AW
2-6>

< 2-6> TRl S Adosks AE Ad=

T 5 Hl = (9) 58 (%)

= A 99 33.9
A A (FekaE) 97 33.2

Bl 44 15.1

A1 Al 52 17.8

A A 292 100

uh) Bl &

H & e A= AA FEE v&olaty] B ol &4 §AdA =7+ H&
2A FAFA(ZFH2E)7F 592% 2 7t AHEA =7 e RoZ YER T
o2 HA(20.9%), HA(14.7%), ‘A A'(51%) w2 v go] Hysria
st Ao w2 vEtwnt A7 AU AART v &o] AHEA YEFTE AL
Aol ek AAe] nFeEA fAUttE dHS HAFER Exo] v <14
Mol dasttta FaATH(A AN 9, 1998).<3% 2-7>

o
L g > & o
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<E2-7T> v &S A AEste AEY ALE

T £ 1l =(9) W 28 (%)

A 61 20.9
A A (FeE) 173 59.2

= 43 14.7

A1 A 15 5.1

A A 292 100

A E e 2 §)'(38.0%),
HA(14.4%), ‘A A(6.8%) «o= YRt o= A 54 F8 S/ 3 &
de HolFa e Ao, 53] el He AL FAFA(ETEE) I wt
soltt. dAEFAe AEFHF %7 A& vhFaf A7 mol o
°

<E 2-8> A SHeAM Hdzshes AEe AAE

T ¥ W =(%) & (%)
A 116 39.7
FATA(EFH2E) 114 38.0
2 A 42 14.4
A A 20 6.8
A A 292 100
Ab) A

He 1o W Fastoh H HAA
st A A gl glof A

oo ES R gl g
AFA e A (41%)= TIE AAE
= A UEd Ao &

)

AN (e}
(B2h2)(401%) AAER B W
o HRH oA Aste] AR

AEo(gddd ¢, 1997).<% 2-9>

oo el o "

T & H = (1) Hl 58 (%)

A 142 48.6
AT A (Ee2H) 117 40.1

2 A 12 4.1

A1 A 21 72

A A 292 100

4) ZAANAE =] A3 =9 o]

_32_



ZALN G A E ] HEAADE o s
o dEZenE SHeol 514%® 7
‘A 2¥8t(14.4%). A F
(21%) =22 YEYL. o3&

S ZAY Fg29, A 59 Al R Assta J95S & & U, <#A
2-10>
<E 2-10> HEAAAEES] A%
T & Hl T (1) B 8-(%)
o §- A 5 3kc} 87 29.8
Az s Holot 150 514
A gk 42 144
e HEsA ged 6 2.0
A H3shA g= 7 2.4
A A 292 100
EA AEES o A5 AY AEsE Holgha $HI 2379 S Ao
2 EAQANAES A5 oFE AHE Ay ZAQPAEEo] ‘AA XA o] 7]
e M3erE Suo] 654% = GEH o woly g oz ehAzro] 9l
o (11.0%), ‘Al o] AFE=3FTE(10.5%), 715 Aol th'(5.5%), ‘M Aol 11 (4.2%),
‘Ao (26%), ‘AFHE R FAH Lol HHEST(0.8%) w9 oFE HAA

AES A3steE Aoz YJeEgrt.<x 2-11>
% 2-11> HEAAAEES AEs= ol
2 H = (1) W B 2 (%)
a8 o)t} 6 2.6
7] 5 A o] t} 13 55
2}od 21 3} %] o] t} 155 65.4
7 7to] <l 26 11.0
t] 2}l o] AFEES)L) 25 105
A1) 8 2 A6 §o] A3t 2 0.8
A Jol & 10 4.2
A A 292 100

A 2d ZANEESY ojmA B4

1 AES a3

J{m

3
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2 odge A el a2 AsE FH87] 8 20019 89U 49 HE
98 11d7HA A& ddef T3 FHAS ol &3he 200 o] Fe 4 HFU s
o= MEdggaer degony AEs woli Axd A FA 3+
FouMA IFEe HoEF St HEALE F 307HE AEdAoY BFE
o gHoR QI 1677 AriHe] fFEEE 20275 /AR A4S A
=t

FRoz AAE 24 QAAEY AFEAN SHES FAHOE AN n
W W 27E 1357 (46.2%), o1 A7F 1579 (53.8%) 2 =
g -ole) wge] A MEd FFoz UEut

AH L 267304 7F 979 (33.2%) 0. 2 7FA wekar, 30Ul 7 717 (24.3%), 254 o
3l 7F 389 (13.0%), 40th7F 379 (12.7%), 50t 7} 357 (12.0%), 60t o] Ao] 144
(4.8%)= 2 2 e 2002 H] & o] 46.2% = 71 =A o ERY T

Ao ApEAol 7398 (25.0%)0 2 b woka, g oz Aol 47 (16.1%),
H(11.6%), AE2o] 289 (9.6%), 7= 2 o] 2794 (9.2%), AH =2 o] 25
6%), dF2 el 18W(6.2%), AL/ AF Pl 178 (5.8%), F 2 o] 129 (4.1%),

‘W N o oF N

o] 117 ((38%) o= Yewt. A7|A A3 7lE4, Au sz, 94
= JAdoer HoS W, AL HlE&E2 49.0% =2 BT v eS¢
o

gt oA 9@ dEo] 1689 (575%), L Eolsk7t 539 (18.2%), W el o] 4 o]
407 (13.7%), A=dA 2 dEdiEo] 319 (106%) = tiAl @ S o4 i
st ak7h vg we Ao ® ey

25L& 200725009 m ko]l 977 (33.2%)o % b Wi, thyo® 3007
o] %ol 847 (28.8%), 15072007+l W wko] 547 (18.5%), 2507300%F <l m] gko] 327
(11.0%), 150790 m]wke] 259 (8.6%) = & HERRLTE.

<E 2-12> AESHAe 54

1
o
>

Aol 67 ¢

addo® 4F3AT. THS LHste] ol &
<E 2-13>3 o] 49 gEHom H43dle 2dRAHS HAAFAY. BN AR
671 f.Qlel e FF FANES SAAEESY omAd i 53% % LEFSL S



54 T H=(g) | WEE(%) | FA S (%)
prpes oA 135 46.2 46.2
of 2} 157 53.8 100.0
254 o] st 38 13.0 13.0
267304 97 33.2 46.2
o123 3174041 71 24.3 70.5
417504 37 127 83.2
5176041 35 12.0 95.2
614 o] % 14 4.8 100.0
7= A 27 9.2 9.2
AH-2] 73 25.0 34.2
Absl/AFE S 17 58 40.1
A H] 22 25 8.6 48.6
2 o) 8 A A 18 6.2 54.8
A2 28 9.6 64.4
T 34 116 76.0
A 47 16.1 92.1
& (AR 11 3.8 95.9
2] 12 41 100.0
aLEol st o3 18.2 18.2
e A R AZd<E 31 10.6 28.8
oAl % WE 168 575 86.3
ot o] 40 13.7 100.0
150791 w vk 25 8.6 8.6
o] 15072005+ =] RF 54 185 271
s 200725071 W]t 97 33.2 60.3
25073007+ w vk 32 11.0 71.2
300%H o] 34 28.8 100.0
A 292 100 -
W, 478 alel el M= 56% = WERT. o] FA= BA A Wi dREs
et = Aot mekA 2 Aol es Alud didgoe] w1 g3 xE KHY
AA otk # glE HF FE2E 4 8 o EARE AYste] A9
712 3o
wA, FdE ARd SAAEEY ovA E24S dd =¥ ES
principal-factory methodell °]a] &<Q1&4 & HAAF Al <F 2-13>S B,
g, ®3 34,5 6 7,8 10, 22, 23& 5

31,2, 9 1568 3 HA 29
£ , =3 11, 12, 14, 16, 19, 21
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ik s v & a9y a9l 2913 aly 294 L5
e =) -l - = a ] LS. = 2=
11w} s PRt Sk ey L%—]64686E—062‘ sediloh| BEE F| Tlas
- B = e o] 1k
o2 ey e At 636 | 4600893 sTHE-02 | 4712802 | |45]
—aly =3 p
O N hrbefl A A 2lathy 603 |-4.800E 03[ Grot-02 | 4503E-02 | |37
b A =4 = ESp=X b s}
145 21 8 94 o Rt bl s e R =TS0 N A 7 K™ o8
FAIAA ] HAgks =7
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P g A 316 512 222 209 455
OJ 2~ 2 d =5
ZE’.Q%Eo}tF %* OM P8R 02}—-7.732] | 8.159E-02 | 8.514E-02 553
6 741:
5414 %]r o}}ﬂ |.727E-02 | 796 -257 | 1.043E-02 |  |700
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23 1) &) e} e igptyol v o W Ly A 72| 614TE 2 239
5 ol 4 &k Che A B ~ 14 %
29 &l sld] 8 F?T?égwoF By o} 129 412 A d Q]AE7EH]OZ s 7].15% drea 218
o8 | A &L= AR Y -181 T8 LOAGIE-02 | 77TIE-02 | 1618
2 [T MM
14 | obgri-3in) A
1135270 k- o] BA Er} .163|0}F 119746 2.044E-02 5%,
16| A 27l Fr A Ao Tuy d
12 a2z sl2«] ol 5 111E-02 | 9 695E402 815 | 9780E-(2 687,
o=} =3 111 1 52 11
YRRt e 20 2 e | edad® g opal
1 7o) Zrh-A| A 7o) Lpm B572E-02| 191 7 180 68
BRI ER AR T RS g e | 2 uia| 4%
19. 21 A o] t} - ol 2 & o] ¢ - ; -3 _ 5
R E e 186 TSR o T S R O
21287 A o 3} AT Ao _ _ - _ -
ARSI | o B0 ) |
-
e} = < — - —
L Ch e ol ol FAF R Dha iy hal ™
e, U | 255 B b 28 s o |
1Q 2 o Al 1 al 1 11 O J 1 1 011 1 407> Yol 11 Yot 2t =
To.=6 1 ol 5 o =] ‘/r 21t O 142ET02 T4 0661E=0 83t 741
Al o z—}o Q
3647 ﬁﬂéﬁ P Agl9Be o) 5.278 -.200 648 571
:!'LXJ o o] /\ 7<4 o A
IR A o) Hl”ﬁ R A5EE 6P [o 2107 318 756 685
24 @xﬂﬂo] o1 7 4 4 o] o}
G2k 5573 2.606 2.171 3.140 1.272
kg 23.222 10.858 9.046 13.084
FARAS 23.222 34.080 43.126 56.210

s T@R A o NAE NEFmz AAAe ote T ole g

‘994 £ FASG-AAS, Ansh-ckahrl, g Aol th-n 2§ Ao},
‘g 2] o] th-<l A A o] T}, ‘ﬁxﬂﬂolu} WAA Al o 5/ dmem mA
ow ol AA Aol ddeldel J5HA Wk AAHA FUL Y EE
84" olgtt oluA B wolstdnh.
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AR Aol BEAAA R del =73 gl oW AE AW,
obE Tl 607 R THE w:A dEEa, gEHom o5 (5.397),
(4.55%), FAF4324) T2 Yegrh. o5 T A< 0}%—
b5 wA WIhskel AAA FRAA SAAEE] T B
= Aom vEbwth B9 2 47) 2le] A5t 402 dIlsns %
of gk 99 olmAEE WRE FAHA Aom PrrHET.

0o 2

12 2 oo oo
B oox O
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ﬁd
Wl

2
>,

EAAAES omAdE HA5rt 7 =4 vEd AR BEds A4H
d AT 28 AAAR] okguE FAAE AdAHov-dF Aol
A7 6358 e m THE A dEY H AdRsHd AS 3
Al G EASSE & F AT ob5F Fd= ke =
6.028 o2 HZAAE = wWd oAt b A yUEy Aol dinE = o
nAZA 95 YErHT. A8 FollA e tHdstv-d e ge
511 e = ctdata WAool e HANEES dEstes 4FS U
Adow FAF FolAe WS- Hsioh g oln A 7F 5124
A=) AFSEE o] m A 7L A olm A& Folsta e Aow Uewt <
2-15>.

Fl

<IFE 2-15> EAAALE o]ju]x] BA
4, A3 A ZE BEGA LA E ojnx EA
7b el W olmx] &4

EAQAALES olu A7t FA At A uEl o]t YA A H Y
ol t-testE: AAT A, <E 2-16>04 HE v 7o
Z = o5ty AT Ao wE EAFHoR FoAdg
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TE Mean S.D

e 5} oh-xF 7ok 6.02 1.10
B grl-wusio) 5.85 1.04
331 % o] t}-2 41 %) o] t} 433 161

o} 3) 6.39 34
ok 7o) gluh-Holg st} 5.38 1.37
Abze gl oh- =2 2 s o) 512 1.31
EEgir-g skt 4.18 1.54
A A sk 2 K5 o) 441 1.47
7oA 4.34 1.63
Ast-E35k0} 4.44 1.39

REI 4.32 72
A & oh-+2) o) o} 3.98 1.23
A Qs -g ks or 5.07 1.51
frajolth-fao] ot 423 1.46
%% o] t}-4 & o] t} 3.14 1.63
A7ko] gdek-Au kel 9 6.1 1.03
A | LhET-ZsEA & 5.93 1.03

o - 6.07 90
CHEUHE | o} wh-Fett 593 L1
Adztel Fo-Ad ko] v | 6.04 1.12
2l A o] t}h-2l F # o] t} 6.35 117
A& Aol th-7d 9] A ot} 6.10 1.34
obA & }-9) & sl ) 5.11 1.52
A 318 oh-<ks) ot 453 1.50

-84 455 1.20
A& Aol th-n] 2 &% ol th 4.89 1.51
o 4 o] t}- 2 A] H o] T} 4,04 1.69
73 A A o] th -] A A ] o] th 417 1.74

oF(p<.01).

EAAIAA =S olm Ao tha] FAHGI9H)E T o A(5.60%)7F WS ok5Etthar
=713 glom, o] R (4208) Rtk FA(2278)7F HS AAettn =73 JdE A
o= yetwt. ofefe AAAQ ofFtw, AE&A T oA = A WA
Ao wel SAAQ fFenF AolE wolA ek ghk(p>.05).

<& 2-16> Aol e FAAEEL] o|m A Aol A
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T A Mean S.D T p
S 5.19 92 ”
o} =5 f -3.131 006
o] 2} 5.60 76
32} 4.47 66
2} 7 5 3.179 002"
& o] =} 4.20 74
2}l A o) Uz} 6.05 1.00
- 461 642
o2 e o] 2} 6.10 .80
32} 4.49 1.17
284 =779 437
0 e o] 7} 4,60 1.22

"p<.05, “p<.01, Tp<.001
.ol wE ofnA ®A

BAAREY on A A A Aol we Aol QA H¥n7
el ANOVASH Scheffeo] A5& AAEd 23, <F 2-6>c4 HE= kel 2o
AR oV A F ob5F(p<.05)3 AAH o} FE(p<ODS APl w

& EAMoZ fo4ds AelE wel Tl

Aol me BAANMEY k5P AAH kBT olvAe FHolst A
o on QEAE PFuA BAwAe AnRE wgow s Scheffed
AT 4% A3, obs el olviAE 614 o A

|= 314 o)A Awat 304 o3 Aw7ro] xbo] 7}
AF A2 7F 200 BT Z A A A Ee] olu % 7} o2kl
o aEy A A A#EgeA =2 HAFE YEUL 9

2 )
& AAA BT gl ZANAEL YR onARE ANE nwo .

)
re
a
l-fO
(o3
L
i
ui
oo
B2
o,
=
N

<E 2-17> A8 wE EAYAHE olu|x] z}o] HA
“p<.05, “p<.01, “p<.001

“Scheffe’s Multiple Comparison : p<.059 &A% H 2] =Fo]E H(High)>LLow)® T+

olglel s AeAel ojmAE XA Gaxe] A" wa EAHow
Folul @ Ao & wol A 2k (p<.05).

o Agle e omA B4
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T A Mean SD F p Scheffe®
254 o] &} 5.22 1.07 L
26304 5.36 87 L
| 317404 5.38 81 L
ol =3t 5 2.774 028
417504 5.35 82 L
5176041 5.16 83 L
614 o] 6.03 70 H
254 o] &} 4.25 76
26304 4.30 7
| 317404 4.33 71
e N 329 895
417504 4.44 71
5176041 4.33 61
614 o4 4.38 64
254 o] &} 5.69 1.28 L
26304 5.90 97 L
AFed 2 01 | 317404 6.23 69 H
~ 4.167 001
olEthe | 417504 6.34 75 H
517604 6.24 59 H
614 o] 6.48 66 H
254 o] &} 477 1.05
26304 4.32 1.23
317404 461 1.31
A8A B 1.652 146
417504 4.81 97
5176041 443 1.24
614 o4 4.89 1.03

A E ] ol A7 A gAY Al uwhEl zko]7F JE=A AR
?13l ANOVAS} Scheffee] AFE& AAS ZAy, < 2-7>o]A HE ufe} o
A B olux F Ao Ao wt EAFHOR FYAUE Ao

B o] A (p<.05).

o ul

<& 2-18> A}del] e HAAEEL] o|m A Aol A
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T ek Mean SD F D Scheffe®

3|AL 5.32 85
AF /AR S 5.69 93
AT 5.69 7

of53% | T4 5.43 55 1.283 265
i) 5.30 1.00
5 550 67
2] 5.33 72
3|2+ 4.35 68 -
A /AR S 471 76 H
AT 4.06 57 L

AT | FHE 4.45 56 2.997 036 H
EIg 4.24 73 -
5 4.12 1.12 L
2] 4.19 1.08 L
3|2+ 6.03 79
A /AR S 6.21 1.13
AT 5.98 96

:Ejoé T4 6.38 65 1.238 287

i) 5.93 1.30
5 6.36 57
3] 6.19 48
3AH 452 1.26
AF /AR | 4.62 1.06
AT 4.45 1.36

AL | T 4.80 1.01 470 830
gy 4.42 1.29
THY 478 96
2] 4.62 45

"p<.05, “p<.01, Tp<.001

)

“Scheffe’s Multiple Comparison : p<.059] <A 3 #Hi2] zto]E H(High)>LLow)Z T+

g maANAEe BT oluAel Aol EAACE ow YA
AZohna BARMe BT PO shol Scheffed] AFPEE LA FA
Scheffee] A5 43}, AbF8Fo] o]lw A= /\]_cbljl/x],cgotqly Z8 g 47z =]

= H L ;(;)l
9, 74 gagel Folzt dom, Ad/AYY wE FRA £A WALt AR
o I

=}
A 2R, FAA A GAART BANLE on X7} gAETRL =7
Aee I & A
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2. s me ojmx B4

AN = olw A 7F AR W Ae] st wel Zpolrb lEA A H Y
A8l ANOVASH Scheffeo] TS AA 23, <& 2-8>A Hi= n#ief o]
ZAANEE] olu A F AT (p<.05), AAAA o} BT (p<.ol)e FTHo uw
g FAACE FAHUE AolE HoAFIAH.

S me BAAEE] AN, AAHA kB oA Aol FAA
o v QEAE PFHnA BAEM AnE wgoz skl Scheffed] A
F4%2 AAdAh Scheffes] @F Ad, FAF ovAE nE olsut o
Siel GHe A 2A WA HSA ol Fe] G AW 24 R
BANLES oA} FAdn =3 Yee X+ U

AQH ok Bl oMAL nF ool AW ARG T FY) ©
oo ol guitd Aozt gov, nE ool g 1 EA WY
A7k AEdet e ol dHe A A WAART BHALZY ol
A7} ebgETn =An 98 % 5 dn

oo ofma Ao omAE £A WA o we EAH0z
ol Aol & molA AtH(p>.05).

<E 2-19> o] wE BAAHE olvA o] ¥4
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TR Aok Mean SD F p Scheffe”
1ZE ola} 5.25 1.09
A 5.25 1.13
o} =3} " 1.106 347
o & 5.46 68
) a9l o] Ak 5.42 81
aZE o3 441 84 H
2 5o 4.19 60 -
PN 2.386 | .049"
&3 ) st 4.48 ! H
ikl o] 3.99 60 L
1ZE o]3) 6.42 62 H
2 Aol | ARy 5.82 1.23 i L
o " 4272 | .006
ol2rte | st 6.07 79 -
st o] 5.85 1.21 L
1Z o]} 4.40 1.48
A Eo) 4.24 1.05
A A 1.803 147
R = R i 468 1.16
T skgl o)A 443 98
"p<.05, “p<.01, "p<.001

“Scheffe’s Multiple Comparison : p<.059 <3 #Hir¢ zto]E H(High)>LLow)® ¥
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gt BAHoE FgE Aol F HelFrh

o A & 2ol 7}k F A
AR o] AyE vigro g do] Scheffeo
= o} 5 9 1509F
, 25073007 w v FHekgke] X}e] )
300 &Rl AR A7 20073005
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ojelol FM, A& v A= A A A A5 we FAHS

2 fFou g AolE HolA & Skth(p>.05).

T ek Mean S.D F D Scheffe”
150%FY ) gk 5.73 A7 H
15072009 w] gt 545 62 -

o}53F | 2007250%F m] gt 5.15 92 11.694 | .000™ L
25073007+ W] vt 4.84 1.02 L
3005+ o] 5.74 66 H
150%F W)k 4.24 54
1507200%H w] gk 4.44 69

a8 | 20072500 v gt 418 76 1.803 128
25073005+ W] vt 4.36 58
3005+ o]’ 4.42 a7
150%F ) gk 6.21 70 H

4 el 15072009 ) gt 6.05 74 H
Y 20072507+ W] vt 6.11 85 8.031 | .000™ H
2507300%F¢Y W vk 531 1.48 L
3005+ o] 6.31 66 H
1505+ m] gk 4.74 1.03
15072009 ) gt 4.64 1.09

g4 20072509 Wt 4.29 1.49 1.817 126
25073005+ W vt 4.64 1.02
3005+ o] 471 1.00

"p<.05, “p<.01, Tp<.001

*Scheffe’s Multiple Comparison : p<.059l =73 2] 2to]E H(High)>L(Low)® 3t
A 34 &

ZANAES oA E Aol Aule] A4S ol
AN FoHs] A% NzATFZA, 307F] o YERAE BAEG
o

W (S.D scale)¥d Q2<% (factor analysis)2
o3

7h. okIA A E FH| 2 Add A A ToEA ALEE 24E 8%)o0
HoggoR 7]54(26%), AAXEA(21.6%) =2 YEWTE o] w ek A o
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TFS obSTS Bol =73 YA 314 o3 A BFA T1FES BAAA
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2 Agel watel 2, AR 4Gl FAGL Yt o EAFES AW =
A& 23 Ak FYURE BFE o5 SHAL HAANLE e 4
AQAA ohETHE S A =73 e Ao dEgow, 253 ©E Fol
2 30099 ol ge] xEdwe] 4AH o EFREN k5 FE =3 Y A
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