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1. Value for money

2. Property management planning

3. Efficient and effective design

4. Appropriate accountability measures
5. Cooperative Commonwealth property management measures

7
e re

i

ZX: Australian Government Department of Finance and Deregulation(2013) Flexible and Efficient

Workplace Design Guidance, p.8. 21 212

2. FARAYLZZ(NSW)2Q] "TNSW Government Office Design Requirement;

1999 A 7 & NSW FHE9| Office Accommodation Reform Program2| 2&toZ Wi
20084 & Xp3| FX|AL ZtA(Premier’'s Memorandum)S So6t0] 23 7H0| CHEH Q1A] HH5tQt
CIE0] 22X 2HZ0f et £2-80] Ti5to 215, 01% 2010 63 7HEE "NSW Government
Office Design Requirement, 5.28E YZt5t0{ FXH0M RS2t 7[ES Orzeh 1219
FEE 15w oE HAEGILE AELIQ Z2 PREAX|HR2 142 ROIE F1 US4

3. YAE QAEYAUZ|0IF(WA)2| "Government Office Accommodation Policy

- 20044 MY =Xt HPRR7HS 101E 15m Q2 ZAXSI D QEZ A MHE Haysi0o] YR
Z2to] @955 Q&8 20141 "Government Office Accommodation(Policy, Standard)
£ Sot0] FTtet B AT ES MBS YRS TIES HAL 2014E 7|E121E HE2 13w
2109 Mt H|Wot 2m 4. 101 HAYS ZAot| AlRA UEE 50 QAAEN SRE

STIN7 2R} 8

4, FAXMEFO| 'Queensland Government Office Fitout Guidelines,

- 19994 11& 23 7™ S OF. 0|5 2008 "Queensland Health Work Place and Office
Accommodation Guideline ,0lA R FEE AFSZH7|ZE O, S0 M2} Z|CH 18m 0l
12m7HK| P2E 1HEH6)

- 20124 8¢ 7HX= "Office Accommodation Workspace and Fitout Standards ;& S50
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[32 4-1] SHAH HH(2] T AH0M {

£X: Queensland Government(2012), Office Accommodation Workspace and Fitout Standards, p.8. Z|&2I&

14) State Property Authority(2010) NSW Government Office Design Requirement, v.5.2, p.14

15) Government of Western Australia, Department of Finance, Building Management and Works(2014),
Government Office Accommodation Policy, p.6. 91-&

16) Queensland Government, Department of Health(2008) Queensiland Health Work Place and Office
Accommodation Guideline, pp.7~9. &

17) Queensland Government(2012), Office Accommodation Workspace and Fitout Standards
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Department 2 - Meeting Oriented

L I o Teaeing

Department 3 - Paper Oriented

L e

Department 4 - Computer Oriented

I N e

Department 5

Department 6

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

[28 4-2] 2ME ATHEN Ul A
ZX: GSA, U.S. General Services Administration(2006) Workplace Matters, p.88. 212

18) YHAAF: HRHARIE2(2016), FFA AH A7, p.58.
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ZX: WORKshift(2016), “Flexible work matters”, https://www.workshiftcanada.com
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phone conversations

in-person conversations
at the individual workspace

processing information that
doesn’t required focused
attention (e.g., emails)

focus work that requires
concentration

AHARA] i|-()| H|EI_

oL o

over 76% time at
individual workspace

Supervisors, program managers,
receptionists, call center staff
and help desk employees
often have the

work pattern.

Accountants, budget analysts
paralegals, programmers, data
entry staff and some researchers
often have the

work pattern.

FEZ0| ME HFIE 12 At

= g7

less than 76% time at individual
workspace; less than 26% time
outside the office workplace

Project managers, client
managers, designers, and
some engineers often have
the

work pattern.

CFOs, comptrollers,
seme engineers, and
many scientists often
have the

work pattern.

(20%) f

(FM: 2017.10.)

=)

over 26% time outside the
overall of fice workplace
(e.g., telewark)

Executive managers, sales
and marketing staff, and
management consultants
often have the

work pattern.
Auditors, field inspectors
and some attorneys often

have the

work pattern.

£X: GSA, U.S. General Services Administration(2017) Tech matters: Developing a Technology Strategy in Workplace

Design. p.29.



2) AESA LA AHE YEHE Y

O ARSXt EoyAle] 4237 A== (toolkit) HL
A}87 270 HENS AT PRBL AGE S| A AGA Folha)
0 7498 QIS AHET B, YRTOE AN APEE 25
AR5 AR AR Belsl Bl

o

e BAsi] FR3 4T

Sl JEBINA A FAL AETIA AR AT gk v, At
The ARETO] RS 910 AR sk mrAEd A AYSY A @T
717k obdl QiF-g7ke] AAGARR B3 Ik, AMSA7E Gl PEETIOIA BA S
29 QR8I A TRfele] FAEE AASHE Zolct. o2 B, BA
3871719] 9317} 2i0] BolsA) S A A NS SIet kS LA B
oF. QTslol7t B A9 slo] ol et 7], YA, B34 5 FASlel wa
B2 F37] SIREHQRE AR 4 Sk HETLY] AT LS ALsHe
4 e A sk ol ofefet Ag 7 AR olg HAIR st 9lo.
2o AL, 9avlE, RS S48 SR 4TS B9 AR 495
A1 b AABEL 9l

R

x AFEZL 018 St YRS A= S3URSL MU S 2lst E2|0]5(Playbook)

- FHLICH BZMH|A 2 e EHE 2 M(PSPC, public service and procurement)tA KI&sH=
Playbook2 Y&2| ‘Qe|2' 1t 22 JIECZ, 0|8XIJ7t AAR AT EHYS QIAIGHT A0 5
= 32 MISISH=S Ot

Ly

- YPE st WES 9 Y

- Playbook2 HF37tS HSIA|7|7]

S
Q‘? v
t‘ | Together, we can accelerate towards ]
the GCworkplace that fosters -
n_ collaboration, mobility, and
employee engagement.
I+ Canadi

[O% 4-4] FLICH YRS IHMS U5 E2015 HE:
ZX: Public Works and Government Service Canada(2017) “Redefining the workspace experience for the GC
workplace”, TWN Annual Conference, Topic 2, p.8




FOIM RS2 AR Al 22152 &

- BN AL 7159) Wal0| Tl 2T S
ofl 0[2{3t S42 Tiofslo] SHO= APFS T TR}

ToL-=2 ‘+o=2 & 9}1%
- The Enterprise Technology Ecosystem(ETE): “Q1Z 2}, EZ-QIHI0|A-EL-HX|-BF
T-2M" S HSEO0I0IM “THX|7 | Z-AE-HEA A -AZSUH-0I-7}72L SAL

-4 RYE IY -'o-%, 2B, LLES, 3hy3|9|, HEE S YR +UEl= 7|1gS 7=

INTEGRATED WORKPLACE PLAYBOOK

STER 31 symmeszs and Inseqrate ssessman

INTEGP.ATED WORKPLACE

o

PHASE 3 _Projoct Planning

@ (b W~ F—- @ i

&

(18 4-5] S8t 2237t TYS st S0l

- 4o

&X: GSA, U.S. General Services Administration(2017) Tech matters: Developing a Technology Strategy in
Workplace Design. p.41.

A - SSYURAE AR i e 111

S



apazh AR 3R] A ol A SuolA AY Aol Basic TIYE
AECESEE ENEEY 7 w-g7ke] Wjx|7} o] 2ol |
= AolA] QFE Aol dhato 28] 55 4| 18

T Aot Alg A0 W FAle AR EARE T BARE FA Al 3

e
=
of
53
:%
o
=2 i
=
E:(E r
:@
15

=
o
o
)
=
o)

P
I
_O|L
K
of]

A, 5 PARAREAD, A8 AL AR 7 2 FYe AR Wt AL

AN TRYRALY 4%, A4 Pude, BH 45 e, 2uges

HefA] o] wat Ald 4], A7 5, 74 M= s98E = Al

gl

0

A
=
s

o
N

EEds

ARt BAEEE] Aot A FAE 0] met Rt
H AR A FEtal QIrh19) RIZ A e e A d o] 2R EdE, 71 o]
1 FEH TRk e skl Hi-8ste] 718 dA Aol
F3L lth.20) SQjof M= ARSAH S 2 AR =7 i E o] o] & &

=3 Ak AR} 917 A" 2291 A L E (workshift)=

R A} B

2

I o
ox!

tlo

=
)
ok

>
-
H

¢

)

i}
o,
0,

(o]

o, ol
o
=
%

i
R
it}
i)
il
oy

4001@&1_;&19@
o]
o,

i
-
il
i
b
)
>
[:‘9‘
1o
>,
B
o

|
5
[o
33
ol
b
N,
N

~
filo
=
o
ofr
ol
N
mle}
roll
2y
Mo g
¢
i
of,
o
4
%
_Orlg
=
%0
o

- YHOPR Yo EAIRRIE R0l HAD|SICIKIQII AT LY YR B2H0I M TR YRS Kigio}
£ 1245/} 7|2 A7, BUAHHHR| S
- S L 2 B210) 2] U S8, KIBAIA £7F, 71 TEHR| S MBS EA 35668 ), 65(330

), 85(330m7) HFSTIe| ST HE0| UZ

uBYFEL uEYFSL
aig Sleldis
R

Ll

ko
0

0
=
4r
x

I3
e
4o

u

aenuzm
FA2m
w2
ARABBAL
A932
L s1ejn2

19) AP SICiAIQITR HAL1S) Wl 43, PRI, BT A 5 nely 24 Avke wheka ik
58 $00] weh A7) RS 918 FIALY 1Y G5 Sk gl B B
o] ‘TREE T71FA] AL S A3 AL ZHA} ANLEH DS 2| Yeka Qth (F-4oEE(2017)
ok W43t 2XBokE HME BFHE B8 Tlol=2k], p.22)

20) £ 70 9Ri7HI0 R Fofst WALk AR AU & B3] WEAE SR A3 A4

490 B33t Qo QUAAMHE 84 e B 25ty Utk



Chapter.5

AVAVAN
A
0%
A
0%
A
R
'\S}\S
2%
2R
0%
N

AVAVAN
XA
.I-\SI-\SI
A
J‘.‘I‘.‘I
A
.I-\.<I-\.<I
A
.I-\.<I-\.<I
XA
;\S}\S
AN

SRR U IS IR AL

put S AR AR AR
USZUSAUS2US2AUSANS
% o aaa
A

ALK
AR

NN

A5

2. A7 WAL G5 B

1. a5 8=t



PREIHS Qo) HRIIS 9o choR P A 0.2 AT, YRIL el
o2 198 AR IS 20400l 1S SIS U1

A0 Hetstelom H Felnh 30, T RS o F2E A0A
2 7}'1011 FHE E 972l skt gk o

AR, AR AT A, YREA So] FYHOR nE
o Aglel gel it ALl Aol vl Faslet. 53], TFYRA
89 Aolst A8EBE TIVE REHOR EYFATL BAA0R 483
s 5] molof 3 Hol), & A FRYRAIAC] A B
2 %2502 slo] Sesolrt. A7 Anke that 2o,

SHASFAAC AL BATEE AE AR WG
o] G SetsteiTt. AT 24oIA s BEYTAIE) T A AHg T
FRUALE BB, AU NS B, A4 USRS Ba
o} o] uigho 2 WY SFAAC TEA WA, YT A8 wHY)E
o BAIS EESH

O:

_u.4

s ru*
.,

A, FAE JFEES TS JF51] A ALdE AR, oS vt
goz A7-53t Fl(workplace unit)g =& A7 WA7IE] 2443
12]9] 2782 =SJstelet. 382 Algdold AAE HigoR AR5
[9E +He F ol L= AN, A58, 3118
EoiTh A Hol X £ 1S _’3'13}04 4171%
AE RO, Y A2 AEE WA
I HEFoE 25 AASAH. AF-E3t A8l
A5 Lohe Aoz A BiA] AJEiolM A A SR
St7] S1ek AR F=Aolg e 1919 HA7|E2 A4
o8 JFTN IR ES =EN S AP S A SAE e T

S

2 A A2 @9 WA EAISE A-aRtel AR A7 SR

H
=
5

iz o

of

ol

ol

2
1

)

2 ;

d

k

™Nooxt
£ o oox

o, ol

)

_Nl
e
T ¢

0

H

o of

e

AU
o

N ox

_l
[}
¢

=l
)
o
2
i
—u &
i

o
2
e

o
2
H>

(¢]
rir

~—
&
4 of

L
oZ
ol
ol
fr
d
i
a)
filo
=%

O
T

o
[0
18

N>

Oﬂ

(e}
6y

N

A, BEATAE ALY WA L 91 A AL AR S 450l
£ EEUTAE AT A o QBT A7 AN e A8 A FA
o FZAT A L, ARE2E] WA G SIa Al vk ARSI B
A02E 199 BHIEE AISHAN AU 383 Un 24 475
of w2 g7H4a0 rﬂ%}oﬂ Tﬂ W28 Sk yetol ek £, A



B, AR 24 S 3] that 7ol =7} g whgo] ¢vE
A3k of A wiskE Tei Flo|=eielo] mleisjolof gt ALBA} FHeluAle] Agle
QT2 AZ) A B8 5 Q= o]t H2 RololHE
s AZle) FA7L A2} ok AL8AH 408 o] 20jx| 11 9]
o). g 71 QP EAT B2 B0 AT BASHT AR-ETel A W
2 EE3H AEVE B89 AY A4Y WAE asht

B Q7 ZRYRAA AL0) B DS A WS AAISHE Zo] Bo]
o BRGA AL O R V55T RAGS] £ S5 PREAS U
371 918 B2 ABdlo) 8 AAste] oL Al

£ ol JR A0 Azt obd 517 BAS Ao AY A% 2459
T RS 2ANS Sste] QIF-g7tol ek Q1413 ARG L Setsigict. Eat
el A5 FARA, 29 WEA & B, PRI F4 BA, e 407 e

B2 FH o] ol AlIE A st AemAl [9E Zlo] oh o K

3

BN

£ AT FRATAL 5 ARHNES ATFOR AP FFHA] FA
T912 W9l A4 T By Ee ARSI AR 715 A 2
3t 2] ol A1o] AR A AE AESL W aste & Aol ARle PRgtel
54, QTS BAS A, ARFNC BOIRELS FF A 79 A,
PR AGA T A IS ABA £ A 7| ZARE B8 Folr,

3%
4
)

of AlgHo] 4 WP AT A4 At B ZFATAPol BB
2] 29 2402 LFSH| 7|ofE Holt. AZALL vio 2
PR, A0) T, ALBBTRO) L, BIARG B2 B, ]G 58 Teistol
A 95t 547] Aglo] Laslth £ A7 AE goR 25 35
1985 A7 A} 3 FEARAIL 24 7o|=7} nteislofop g

e
19
e 9

olX
N

=

4d
rloy

W0 e I8
>
ol
1o ot
)

)
&



116

Daooig
ocoodT

Al9| 71 &l



References

AVAVAN
A
0%
A
0%
A
R
'\S}\S
2%
2R
0%
N

NN
A
.I-\.<I
A

.1'2\./2\51

YANIAN7

.I-\.<I-\.<I

A

.I-\.<I-\.<I

XA

;\S}\S

AN

AR AUR AR AUS AU AUS
SRR AR A
S AUSSUSSUSSUSAUS
WA
SASASVUSSUSAUSA
Ay
NS USAUSAUSSVSAVS
SASAUSVSSVSAUSA

NS AUSSUSSVSSUSAUS
SRR

ST USTUSTUSTUS TS

NN



71 AR /AR TH2017) 2018 Ak 7|2 S-S SAIGAIY
REAGAR", WRALE. pp.2~17.

Ad4 2)(2009), "AFAR DA AL BEHA AP A 89, PR =AY
A EAE

9 9(2013), TAFAIAE A ZEA AA7E AL A, SAE7EdTY

Hi/d4] €](2002), AW A BEHF 71E AHY S &

AT - AFA(2010), "FTHA AZTARI 71% A7 9L AT, ASEAITITA

= ]

L 2(2009), AR EEA v,

HRPATER PAIZEAI017), B AT ALAL, AR
A ARANVR0016), IR AY T, A2, PR AR
HQHIR017), Yoke WA} TS L FFRE T ol el

Australian Government Department of Finanace and Deregulation(2013), Flexible
and Efficient Workplace Design Guidance

Bettina und Claus(1997), “Typologies der Buroorganisationsformen”, QI Wt
55 1% EA YH 2 =313, MGHBooks

Franklin Becker and William Sims(2001), Offices That Work, Balancing
Communication, Flexibility and Cost, Cornell University

Flanklin Becker(2005), Office at work: Q&%= Qu]A, o101 &7, HAAEA

Government of Western Australia, Department of Finance, Building Management
and Works(2014), Government Office Accommodation(Policy, Standard)

GSA, U.S. General Services Administration (2006), WorkPlace Matters

GSA, U.S. General Services Administration(2017), Tech matters: Developing a
Technology Strategy in Workplace Design

Karl Kroemer&Anne Kroemer(2006) Office Ergonomics: S48 YH
23 U4 §7), HAARA

Public Works and Governmet Services Canada (2012), Workplace 2.0: Fit-up

Standards, Public work and government services Canada

ud

w—

r

ol7}

T

il
;

Public Works and Government Service Canada(2017) “Redefining the workspace
experience for the GC workplace”, TWN Annual Conference, Topic 2, p.8.

Queensland Government, Department of Health(2008) Queensland Health Work
Place and Office Accommodation Guideline

Queensland Government(2012), Office Accommodation Workspace and Fitout

Standards



State Property Authority, NSW Government, Australia(2010), NSW Government
Office Design Requirement, V.5.2

A X A2215(2014.10.1. DEAA), EFH1]

rZoAA 712 84, 7184 %
ARPAR A|135(2017.7.26. EFEZNA), [BE1]

YR AR, @

RN TR, RAERAR 20l
http://www.chungsa.go.kr/chungsa/pdf (AA < : 2017.10.15.)

WORKshift(2016), “Flexible work matters”, https://www.workshiftcanada.com
(HMY: 2017.10.21.)



120

Daooig
ocoodT

Al9| 71 &l



Summary

Suggestions for Improvement of

Planning Issues and
Public Office Building

s

>}

S
NN
e
YA
0%
R
00
A
o
AN
0%
A

A
A
.I-\.<I
A

.l'\./"\.<l

A

.I'\.<I'\.<I

A

.I-\.<I-\.<I

XA

.I-\SI-\SI

N

v
SR AU AR AR
SRR
S AR AR AR
SRR
USSR AR AR
AR
J.\/\J.\/\J.\J.\/\J.\/\J.\

N



Workplace planning is affected by the nature of an organization, type of works,
and the characteristics of tasks. It substantially influences the behavior of users
working in the space as well. However, they need to be closely inspected, as they
hardly embrace the characteristics of work, provide user convenience, or offer
efficient work environment. The goal of this research is to suggest an effective
method for planning public office buildings. Research topics were derived from
previous studies as follows. First, how must a workplace be planned in order to
reflect the characteristics of work? Second, is the space programming standard
currently applied in workplace planning appropriate? This research strives to
suggest improved ways for planning public office buildings through diagnosing
the current planning practices and executing tests and simulations to find proper

space planning methods.

Limitations in the supply and demand system were firstly raised as a result of
diagnosing the planning practices and use cases of public office buildings. The
current supply and demand system does not provide proper procedures or tools
to afford changes in conditions or user requirements taking place and coming
from individual departments, either during planning process or after the facility
has been established. The next issue is whether the current space programming
protocols applied in workspace planning is appropriate or not. The source or
related standards of those rules used in calculating workspace areas per person
are unclear, and we have been using the standard modified in early 1990s to
secure space for installing personal computers and OA equipment. We need to
examine how the area standards currently used has been specifically drawn out
and applied in relation to other spaces, on a division or a department basis, from
which the ambiguity of interpreting those rules when applying them must be
addressed. Lastly, current practices hardly take into account the work
characteristics and the behavior of users. The analysis result of the current
planning and status of use of workspace in each department tells us that the
spaces were configured and used in a standardized way, although the types of

work have been differentiated.

Simulations were done in an effort to find effective space planning methods that
can reflect work characteristics. This aimed at finding feasible workspace units
and area standards per person, position, and section respectively. The use status

of department spaces, each with high demand for personal tasks, meetings,



public services, and storage, was studied, and the characteristics of such tasks
were identified through user interviews. Based on this, a redistribution strategy of
space was suggested and an improvement plan was drafted. Simulations were
done to find an optimal methodology that can improve the currently applied
workplace units within a department, from which standard areas per person
were reversely estimated from unit modules drawn out from the suggested
redistribution plan. The standard areas had to be estimated only after the space
planning had been established taking into account work characteristics, because
of the complex issues relating to the area standards currently in use and the
actual use of workplace. As for the area standards, reasonable areas per task type
need to be determined first, and a flexible operation of them will be needed when
applying the new standards. The issue of the use of workplace requires

approaches by the experts based on user convenience and work performance.

The improvement plan suggested here for the planning of public office building
includes the improved area standards for workplace, user—centered space
planning strategies, and the introduction of a regulatory system that encourages
the improved quality of workspace. In the short—term, it is suggested to secure
extra space in response to the demands for common spaces and task—specific
spaces within a department, while maintaining the per—capita area standard. It is
also required to diagnose whether spaces are efficiently used within each
department. In the long term, a flexible operation of the guidelines will be needed
according to the type of task and work patterns. In the meanwhile, guidelines
must be prepared for deciding appropriate workplace sizes and their layouts,
which reflect the characteristics of work and changes in working conditions.
User participation in workplace planning is an effective tool for office building
design that can improve the work performance. In recent years, planning tools
have been actively developed overseas which has lead the user—driven planning,
not the expert—driven one. Nevertheless, expert consulting on the planning will
also be needed to analyze the correlations between existing work conditions and

spatial factors from which improvement plans for workspace will be derived.

The objective of this research is to diagnose and suggest ways to improve the
planning practice of public office building. The government buildings were
investigated to analyze the typical floor plans and department space layouts, and

space planning simulations were done to reflect the work characteristics and



validate the suggested improvement plan. This research has its limitations in that
only the sample survey was done and the work characteristics need to be
categorized in further detail. Also, the typical floor plans of the government
buildings need further to be analyzed and the building layouts in the site plan
needs to be examined. The specifications of workplace planning, task—specific
planning strategies, and workplace unit modules suggested in this study can be
utilized in the future when revising the related regulations and establishing office
building design guidelines and comprehensive facility management plans. The
simulation methods for workplace planning and the regulatory consulting on the
planning suggested here will lead to an effective operation of public office
buildings in terms of public asset management. Mid— and long—term strategies
need to be established to improve working environment, taking into account the
fluctuations of the workforce, facility size, used/unused space, costs, etc., based
on architectural planning. Guidelines are to be developed based on this research,
with subsequent studies targeting the specific use of public office buildings.

Public office building, Workplace, Characteristics of tasks, Workplace unit
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* W AMB0| Of2RAIM H2Y Pl RS T HHFHAIR.
7 Hle
O FHHAMRIEY, 2l §) ( ) 3/
@ o|HlY =4l - &M ( ) 3/
RIS 2 | Q@ ZMEY - HE ( ) 3/
@ Hst ( ) 3/
® 7IEt ( ) ( ) B/
2M U 887171 © Z2H - SAD] - A ( ) 3|/
o|8kI= @ SO - d¥T gH| 2 ( ) 3|/
@ daltjole] xS 13| ( ) 3/«
A2 W Ay | O AE XY= 13| ( ) 3|/
os= Q@ = U HAH(OIHE, MY S) ( ) 8|/
@ 7IEt ( ) ( ) 3/

M20| SSHFMM BABLICH -




12 AR QREA] uel QRe, RIS,
140, Zefolel], 44491 4] ] 23 Q1A Aol 912 Aol 4 ol 2
BEIlch 24 349 ol 84} MSE 24 ATk SHA AA] 7145 A, BA &
=4 el W2 B 15 1B, 1 0 5 Ho] YA Al
. 28 84 5 S5 189 YR o]} SAAOE GOl o8 §o
2h53} 7] ¥HL.0P] o) B 280] BARLAle] AT - golch (1 _-li7) 4
A3t BE 2ol YEEA] ufe} BEE Aol S 2ol AL oRlot o

S 8 E A AR A U BB A B2, B o] 7
o7} e SheIsteirt

s HEg  df YFHE F ROEE  scheffe test
24 @n Fe=zt 191 3 6.37 5338  .002* A, D, (B){(B)C
I -l 171.81 144 1.19
A 190.92 147
h -2t 1359 3 453 4125  .008* D, (A B){((AB),C
&’ - 15814 144 1.10
Byl 171.73 147
© ezt 2458 3 819 7.993  .000* D,B,A(C
SEEE oy 14761 144 1.03
A 17219 147
(@h ozt 7.52 3 2.81 2.266 .083 -
A8 Fo-lf 15942 144 1.11
& 166.94 147
(@ ezt 1316 3 439 5494  .001* D,A (B){((®),C
NSz 1s503 144 80
A 128.19 147
(Gl -2t 1351 3 450 5592  .001* A,D,(B)((B),C
ﬁ;ﬂxﬂﬁ Fe-U 11592 144 81

A 12043 147



= HMZe  df HUF HE F Q9|88  scheffe test
38 0D -7t 14.68 3 489 5984 .001* D, (A){(A),B,C
b 3 k=3
°= °°|7_°(’|7|7' -l 117.75 144 .82
9]
A 132.43 147
(Lh Te-2t 25.59 3 8.53 9.608 .000* D(A,C,B
PEE moey 12784 144 80
x|
A 153.43 147
(Ch -7t 49.95 3 16.65 14.290 .000* D{(A,C,B
SUB meey 16780 144 117
AR
A 217.75 147
(h -7t 29.77 3 9.92 8.252 .000* D, (B,A)<(B,A),C
SHIEH
Tﬂr?:?’:jill -l 17315 144 1.20
o TI
A 202.92 147
ARl IS FA 2A] /B 1 Ef 7|2 30| HIE =2 HAJ / C: [HRINT B2 HA] /D AR L BEME U 22 22 A
(h AEEAE Za: BRI 1 - D(2.92), A(3.37), BRI 2 - A3.37), B(3.58), C(3.69)
(Lh) Al Za: B2 1 - D(2.60), BAH 2 - AS3.40), C(3.43), B(3.58)
(Ch AlEHH ZAn: B2 1-D(1.96). 82T 2 - A3.14), C(3.17), B(3.23)
(Bh MSZH Znt: BT - D(2.17), B(2.69), A(2.86), HEEH 2 - B(2.69), A(2.86), C(3.34)
H 3] 74215 7t0]| CHEt SEXt 352| PHEX XI0|(ANOVA)
=) HZE  df R HE F Q9|85 scheffe test
et (7D -2zt 17.96 3 5,99 5983 .001* D, (A, B)((A,B),C
07 o
s f:;:m' Ho-lh 14412 144 1.00
9]
A 162.08 147
(Lh Tet-2t 28.57 3 9.52 8.248 .000* D, (A)((A),B,C
7t
MY me-w tee26 144 116
A 194.83 147
(h -2t 8.04 3 2.68 2.595 .055 -
IPIRL ey 1ag69 144 1.03
A 1656.73 147
(h Tet-27t 9.75 3 3.25 3.318 .022* D,(A)((A),C,B
AL moy 14008 144 98
A 150.73 147
A THOI S A M / B ¢ EF 7|2t 30| HIE 52 KA / C: RIS B BA / D ARRA L BHME 2 22 e B
(7h AEEA Za: 221 - D(2.87), A(3.31), B(3.42), BEIHt 2 - C(3.77)
(L) ALSZE Z3: 2TEH 1 - D(2.40). AB3.06), 2T 2 - AB3.06), B(3.27), C(3.49)
(Ch AE A Znt: 82T 1 - D(2.87), A(3.14), C(3.34), B(3.46)
(2h AEEA Zat: 22T 1 - D(2.85), A(3.11), &I 2 - A3.11), C(3.37), B(3.50)
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s HZE  df YFHZ F Q9JEE  scheffe test
@n -2t .60 3 20 307 820 -
M EY20MA 4y
_ i 94.21 144 .65
wE Ho St
A 94.81 147
(Lh k-2t 3.92 3 131 2254 085 -
B HARIA ey
LE M EIT-LY 83.50 144 .58
A 87.42 147
AT AR ZM BA /B : Ef 7|20} 5|0 HIE 52 HA / C: HUIYR WS SN /D : AFRA LY BHME U 22 Ue 8A
(71 AMSZY At SR - C(2.51), B(2.62), D(2.65), A(2.69)
(L AL 2% Zat: 2EE 1 - A2.57), B(2.88), D(2.88), C(3.03)

[ 5] Efelo] Xi2|Lt SZI0 et SEX 182 & % YT Wall = XI0I(ANOVA)

s HEg df Y HZ F ROEE  scheffe test
@h FE-2t 2.63 3 .88 2.255 085 -
Efelo] RiajLt ey
2xl0l0] Ho|= ME EE-l  55.88 144 .39

A 58.57 147
(Lh -2t 822 3 274 5677  .001* A, B,(0<{(C),D
EtQlo Rp2|Lt 220l

b—

olof M2 - 69.51 144 48
T e M A 77.73 147
AHOI AR ZAM A /B : Ef 7|20} 39| BIE 52 BA / C: LHRIYR L2 2A /D : AFRA L HEME U 22 U2 2N
(70 As A Zap: SR - A2.60), D(2.63), B(2.69), C(2.94)
(L A Zap: BRI 1 - AQ2.11), B(2.12), C(2.31), B&ITH 2 - C(2.31), D(2.65)

H 6] A3 E0] Cigh SEX 2159 214 H PF Wall HT X{0I(ANOVA)

B HEg df U@ Mz F ROJ&IE  scheffe test
@b Fe-zE 1.4 3 47 2162 095 -
AL =X
48 =2 ¥E M-l 3126 144 22
%] 32,67 147
()] Eo-2t 577 3 1.92 3.890 .010* B, (A){(A),D,C
48 =50 02 .
212 e e el 7115 144 49
A 76.92 147
AR IR FAI BN /B ¢ Ef 7T} 5]0] WIE =2 B / C : HRIYE B2 B / D : ARA L BUNE U SE 012 2
(7)) A= A™E 2D 2EICH 1 - A2.94), B(2.96). C(3.03), D(3.17)
(Lh) A ™ 20t 2XIC 1 - B(2.31), A(2.66), RIS 2 - A(2.66), D(2.83), C(2.86)
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[ 7] HEEQI A2 S0 ChS SEXH 21&82] 214 X0[(ANOVA)

a5 Hag df 2 HEHZ F QOJEE  scheffe test
Mol IR &kA0  FE-7H 17.06 3 5.69 9.100 .000* D, (A)<(A),B,C
et 24 TT-LY 89.97 144 .63

A 107.03 147

AN AR S SA /B 1 EF 7|20t 510 BIE m2 £A / C: HRUHR U2 £A /D : ARY L BEMT L 2E U2 8N

AEZAE 21t 2T 1 - D(2.52), A2.91). 28T 2 - A(2.91), B(3.08), C(3.40)
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