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ABSTRACT

An increased use of teams of actors within complex systems has led to the emergence of various approaches for the
assessment of different features associated with team performance. Over the last two decades, the performance of teams in
complex systems has received considerable attention from the human factors community, and a number of methods have
been developed in order to assess and evaluate team performance. The purpose of this paper is to propose a methodology
for measuring team efficiency of operators in the advanced main control room of Korean nuclear power plant. Team
efficiency is an index which is estimated of gabs between individual performances and team performance. The index was
developed to compare among teams through past all performance measurements.
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t}(Uhrig, R. & Guo, Z. 1989; Coblentz, A. & Mollard, R.
1989; Rasmussen, J., Duncan, K., and Lepplat, J. 1987;
OHara, J. and Hall, R. 1990; Byun, S.N. & Lee, D.H,,
2000 etc.). 53] 94 FAlod dHo] ksl Hol7puA
Q1A 3% (human performance) £ €17F 212 % (human
reliability) ol Tt ¥4o] szobAaL 3lvh @4 Sebok &
(200002 ® FRT | A el F2 ' Tl AT
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Airways2] CRM(Crew Resource Management) 5%
e o R Y, AGR A%, A, A1,

B9 A, s, e Tn © 7% 5 w8l

(e}
t}. o]# 3 British Energy? CRM w&&H-& FAjo]A
AT olyEl RE H4d AYEE ) HEEHI

BAAA: A
=
=

At 444-701 A71E E9A] 715 AHE 1%, A3k 017-339-7081, E—mail: snbyun@khu.ac.kr



22

o
>
s
%

ol
0
°
on
Ao

REABISE

(Belton, 2001). X8 INPO (Institute of Nuclear Power
Operations) &= 28A17Fe] F# x g 738 sfdbslo] 4]
olde] | FIEE PP Wk AIRISHITHINPO,
1993).

CRM 19799 1| &&-%F= (NASA) 4 a3
Resource Management on Flightdeck' ¥4 53l
%2 4EAA FH )2 Cooper White & Lauber, 1980).
% CRM< 'Cockpit Resource Management'® ZFALES
e Y a84E UM B0 AR ¥ '
Ho itk o]F 'Cockpit'®] WHE Crew'Z Egatglom
2001 @ b Hlg- FAA HHS FE 259 CRM
Mol &, &, 3, 283 oUA Ay Sl ¥ &
SE Ak

e FEAelA CRMS 1A e R/E #efstes &7
24 81 vk 22y CRM 58S sall ¢ st
A A 7S B e /v vt s d oF7E st
AL z7lel EAse] tigsk, gk QA e RE QI Vs

CRM &2 "H935 7Mete] © s A7)
THALEE JIFLFE QI ¥ 171ed 1 &
Aol it webA CRM WSS F3f /idA71 4 &
© ° 249 o g3 #H(Gregorich and Wilhelm,
1993; Hartel, Smith, and Prince, 1991; Prince and Salas,
1993; Prince, Chidester, Bowers, and Cannon—Bowers,
1992; Prince, Oser, Salas, and Shrestha, 1992).

» Communication: ofejtjojy} Rl w3l =& 2A| 5
o] HAAIE & glo] o "HdolAl A

* Assertiveness: AR A 85, Aol dist oS,

Al dgskAY diAs= 454

o Adaptability/Flexibility: W3} AFsbe] tha]sli= tjerAl
o by, At P Wsh a8a owdk o shellA
AdA YA Ak 2 T84

» Situational Awareness: €74 Al&3tlA ©AE2] o3|
9 5E FHE T deE A 8&

e Team Workload: ®¥E5°] Zast Jr

= Sty W2E O A5S Fs)

s bl 'Y 5xE 24 TR

A E-8kE &)

* Decision Making: 29| #}d& A8, 1 GApEA& 3,
83 AdEs Hrkehs 34

* Leadership: 50171 oA th& @99 7ol als
of S mFE F gl Y9 ofelr]out B

e Personal Limitation: 3|2, A|7F4 e}, oAk=] B8k Ak
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T3zt | ahsel it S WHE Astel CRM
5o a¥ 4 =72 83ty th(Baker, 2004;
Watts and Monk, 2000; Klinger and Hahn, 2004; Welie
and Van Der Veer, 2003; J. Annett, 2004; Klein, 2000;
Driskell and Mullen, 2004; Macmillan, Paley, and Entin,
2004; Baker, Salas, and Bowers, 1998; Bowers and
Jentsch, 2004; Swezey, Ownes, Burgondy, and Salas,
2000, et al.).

A= CRMel| 719Hst & 945 &8sto] § a8
(team efficiency) < Z733F114} S5t ©
Q1A 3% (individual performance) 2} & 3% (team
performance) &] zlo|2 & FHT7} /14 FIPrrTh
e AT 8 a8 wrh | 84S AT 7 3
¥ Q4= A3k A (situational awareness) ¥} & F-32-3}

2]
(workload) ]t} o] F Q4= 014 Falnel & Falx

SHolA ZfolE B Q17] ujitolth

9 s d a8 ds ds ¥y gk 8
a8o] olAd, § FYEE E Qv © FYE
7} Tt ste] © E&Ao] REEA] HolA]E 21 ofY
. ¥ FAE Hrl= CRM 59 &Y (effectiveness) &
ASsAY & ke ST ajolE st & A9
fEatth Tev | s B Ao 9 2k doiE Al
Holth ° &AL Vo] AFE FHs AR
ol AR5 FAsto] ol Hro Ffo] Y THE
SAehs A4 7Es ATdthe Fdo] itk & A7)
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Al oldt "f-54 (dynamic) ©] =

A AR A%A oAARS o o}% A3 e ol
&, o]5 vlgo g ko7 dojd AFS o Sl= Zlvo
2 JoH}(Endsley, 1988). wWebA 274 MCR 399
*P%Cdélﬁ "2 A W Al el uAsh Theke A
5 u]a] N A= T v wate] AA
a = Ags] olglet o}, HEHow ubd
IS )E}'EHﬂ' 801:;51 o{tﬂﬂl Hﬂa’]— 7‘10]7]’—‘ 01] "5}‘\’: Z‘i'l-g— Xé
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o]o]Xt}(Endsley, 1995a). Z18]
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A& ohtk o ol Aae] 4B 750l B4 F&
2 Qgeka

3

A3k QA 9 Aol Al 7S, s
212 A Yz A S XA Xeh(Endsley,
1990; Venturino ef al, 1989).
RIS B3] AojAFE T YAt H9E
AlshE 7E F YR RRokE HEste] FduUE2E,
&3 #A (air control), &F7] §4 4 HS=(maintenance)

r co
T 2L da3atgEitel, et 9 ey A
wopllAl Fost Mdew de ol g
H3 vk (Adams et al, 1995; Endsley and Robertson,
2000; Endsley and Rodgers, 1997; Gaba et al., 1995;
Hallbert, 1997; Itoch and Inagaki, 1996; Kaber and
Endsley, 1998; Sandom, 1999). 9418 Q17tag-i-ofof| A
= /\Oliol—qlé}% x-ﬂoﬁ ]/KE}]J o}-z%zﬂ Jﬂ7]-oﬂ =973k 7]7~o
2 ¥ itk (Sebok, 2000).

A AR AbsRol A 247 s thakslA|wt Ay
A 714 (physiological technique), 557 (performance-
T4 F7H719 (subjective rating
oo

based measure),
technique), 24| (questionnaire) 5 Yl 7F4]
F58 4 31 (Endsley, 1995b; U.S. NRC, 1997).
2 AT U g 2 &8sty e
oA #7171 = SART (Situational Awareness Rating
Technique)& &3tk T84 FrPHozE A7)
% (self—rating), SART, ##2}% 74 (observer rating) ©]
ATt XV]-’?)ZJS 2GR Al 282 FHAR]D Ade]] &3
Arslol2lS HrlelA| sl Ho g ANk og 104 HA
Walo] de] ARSItk A7) FAES AGATE Als
glo] Aol s drpt A Es] olafista J=AE Bt
Z|Rrhs g digt AP EE Friske el 13t

= o At} SART (Taylor, 1990)& w] 3 F23A] A
2Eo tist Hrte] gl &85 WA 0F AIAE A6

th3t F2] @ 74 % (demand for resources), T2 HiEA =
(supply of resources) I 3o gt o]a| = (under—
standing) & Al 7FA] 2okl til] & 107 FEHoE 54

[¢)
% BoPAlole, TRl SARTS] 54 Ashwtomis A%
Q14 HETL A e WA, B2 eao] ofF ol#) u)
$917) Heks] FEEA ko AW FEo] WwPow
Ak pad PP SRl il Ao] Q= BAR
7k 9] AR A SgsHs Whleleh B A
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2.2 7Hel AN =285}

AH MCR 499 A4 ZAPHF-eh= AZ2 Ag—
71741 A|2~® (human—machine system)2 AASAY &
7189 AAESE Vs |l o] o g T3
Q AU =2 AR ZRsis ed A4e)
AFRE R g low Yy uhe FAE ARat &
St AU BHAIA 17 Age] HRlo] Fth(Braby et
al, 1993). A% #2499 9 Aeey
(limited processing capacity) % 57838 2] $=3f A}
|3 A9 ks etk wEbs JAEA ZAfyst S5
O B2 Aol 4w whek alF 74%] a7F 242t
SHAIE dolA™ Q17 Aot frdEo] 3=t Attt
(Norman and Bobrow, 1975).

Az Jste] Y EAe
o] ok =HF § Quh HAIA 2 o
Woprl mll-g- theFstH AF2 54 Fate] EAleE ¥
(bottleneck) & 3k |l 88ttt &5k 7H oyl M=
THE 1) 9] Abgel mE F3te xfolE
e g glom, ofy] YA AEsdE H]Lo}oﬂ o]
ek Qe AdskE dE o] 8 7hesth(Wickens,
1992).

QIZE=71A] AANA #d=te] A7 Ady-sts 533t
= W2 teksitt Williges and Wierwille (1979) 2 28
7HA 8] A Adet 54 S stk TR
=4 W E B8t ghkdow QAlA AgRat &
W2 A FRE BRI S e Jgate] e Pﬁ

7ol wE F=34 H 7 (subjective ratings), 2 3

O

H
Jl
O



24 AR - i

g-01s& REABISE

of M YAt A A wisE SHsk= AEd SN
(physiological measures), 18|31 ZAte] FIE=E H
7Veh= 3% H 71 (performance—based measures)©]
th o7]el A AT FrPE-e Uxb A (primary task
measures) I} ©]x} 3}AH (secondary task methods) .
2 ME3e 4 H(ODonnell and Eggemeier, 1986;
Wickens, 1992; Wickens et al, 1998).

2 ATE 734 37 5 NASA TLXE &85 7l
Q1o AAlA AFHslE Sl FHE H7RS 9
292l (uni—dimensional) & T 2% (multi—dimensional)
9 HIIHEE HEFALe Wi (questionnaire and inter—
view) & o|&3le] APRF wrlE FIF s S
(Wierwille and Casali, 1983; Meshkati et al, 1990). &=
A FrPHE 24 Aol digt AlFido] wa Ago] 4
2 gy AMEE I Qith

FHA B7re dxAd o= Overall Workload
(OW), Modified Cooper—Harper Scale (MCH), Subjective
Workload Assessment Technique (SWAT), National
Aeronautic & Space Administration Task Load Index
(NASA TLX) °] 31t} (Wierwille and Casali, 1983; Hill
et al, 1992). o]&gt 7H&L A4 #E (absolute rating)
£ 37t 71FoR AEe Ao OW, MCH 2 @ 2
Q& Hrksly] ek Fx3tE HEE, SWATS NASA
TLXE 734 Zd-stel ofe] a]lo] xgte|o] glvk= 7}
g 3tell tf aR1gtE HEF ARE-sth SWAT= 2478t
FEFE VA= QN0 E AIRHESHtime load), g4l =¥ 9]
-3} (mental effort load), 2Ed A 3} (stress load) &
Al 7EAE 1Esith 7] (weight) 2788 9st A% 7
W whA 9 25 AR dAlE AX ZAgHetE Forst
(Reid and Nygren, 1988). NASA TLXi 414 s}
(mental demand), 2134 &} (physical demand), A3}
Z Q7 (temporal demand), 3% (performance), =%
(effort), & == (frustration level) 5 67§ 2918 A4l
A 2 Rste] JEFS n A= 2o R FFsHSth(Hart
and Staveland, 1988). gA414 ¢ FsH= o]& 2219 4
ol ¥l (pairwise comparison) ol 9]+ 7X] 9} 7+ &
ojst F7} X1] el ol A4t 2k Ativl
7kl Fol7t BAlA Adete] AEdE AskAl
Ath= 87t A7E7 = Skl

ToA A A8 7S &8 4El g (applied
psychology) #ofollAl oj&] ATE F3l 7o A=A
(reliability) % ©o]€4] (availability) ©] <% At Borg,
1978; Byers et al., 1988; Hill et al,, 1989; Wierwille and
Eggemeier, 1993). Hill et a/(1992)& SWAT, NASA
TLX, OW, MCHell st 2= F71E Fste] e gt

o

[e)
2l
[

o~

E
-

OO

AeS H1Esta, B4 (validity) o= NASA TLX7H
o] gAdell M= NASA TLX9F OW7go] $-=3F Aoz 3
7¥sFSitt. &3 Ttoch er al (1989) 3} Tattersall & Hackey
(1990)2 F=HH o2 Frst Jild Ahfste) A4 =
e F3 YAA JgRete ARaATE ot =34 Frt
el 284S 853l

3. © =z &I}

2 AR ' o] el wet ¥ ¥
(team performance) 9] 574

w3z lek 1980l | Yol 5% F7Fsklal 1990
FHbel =0 50% S7tat =

1 )tH(Salas, 2004).
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SR | SRR B AT QAFA 5 Y
93 glom, v 574 MFE 1 ATE TS 5 ik

e Team cognitive task analysis methods (Klein, 2000, et
al)

e Team task analysis methods (Burke, 2005; Salas, 2004;
Welie and Van Der Veer, 2003; Annett, 2004, et al.)

* Team communication assessment methods (Watts and
Monk, 2000; Driskell and Mullen, 2004; Wasserman
Faust, 1994, et al)

e Team behavioral assessment methods (Baker, 2005;
Burke, 2005; Swezey, Ownes, Burgondy and Salas,
2000; Macmillan, Paley, Entin and Entin, 2005, et al.)

e Team mental work load assessment methods (Hart
and STaveland, 1988; Bowers and Jentsch, 2004, et al)

2 A7 ¥ 5284 S a9E AN galF
AERS ] B3t 8§ AT FHrl $H O F Salmon ef al.
(2005) 7} Ale¥at CDA (Co—ordination Demands Analysis)
< ¥ 8848 SHT 7 UEF FAst F&ssith
CDAE "HlaY 49 5ol #st s dxdAE
F7AF #Esk= 7ok el CDAE EAST (Event
Analysis of Systemic Teamwork, Baber and Stanton,
2004) 8] dgom A, &, &3, A, LAY
SolA el &8 3 h(Salmon, Stanton, Walker,
McMaster and Green, 2005; Walker, Gibson, Stanton,
Baber, Salmon and Green, 2004).

B Aqtell A =4 - A|kstal = Modified—CDAS] 4=
3 Aap g e ohs ) Ak



27 %, B13%, 2008.2.29 =W X

‘111_1
N

B Art Aueled Folshs wAR w4 %1
P AR o ach

Step 2: B4 249 AF

BA X]Uoﬂ glo] BAsluA} dl= 8 QA2 ARG
‘?_}74]?:_ O:]:rLOﬂ/\i‘_ )\1—%}—‘_]_/;‘31}. 7@/\ x% 74‘{]‘:'0}1 gx%
a9tk CDA ®Ae] AWH o $eHE €93 Qat

Burke (2005) 2] A4 #5738t 77142 Communication,
Situation awareness, Decision making, Mission analysis,
Leadership, Adaptability, ~12]3. Assertiveness®]t}.

Step 3: "] 4
AR ks AFE 8 AR wEo] st 7
Axuict Prte] Aty g S B3 ARE FHSH

Aot

Step 5: CDA sheet 24
RRA ARE uEow AR Wate] W] Modified-

FAR-RCRE
CDA sheets ZH3l= ©HAZ sheet &= 23 13} #Z}

Individual | Team Total
Step Task work work SA | WL Co—ordination
1 Task 1 1 5 1 3.0
2 Task 2 1 3 2 2.5
Total

= Likert Scale

13 1. Sample of Modified—CDA Rating Sheet

Step 6: 7§91 #F-9F © H4-o] 74

o A5-e] Rk S Al wetAl ]l A
of sk it © Aol gEs Fie sk
#}7golct. Modified—CDA sheete]l ©]& F2ato] A=Ag
T Stk

g Ao dgdE = AFEES A1 Fa 2]
= Aot} Bl Likert 58 A=

Fg3tol Lol 5879 H5E Solaitt. a1

e}
A%, 530l ke AR5 W) el Aol

92 5ao] AgsiThs Blelch AAE ATse] 2
5700l 717ke5% o] JAH ANt o} § 92

o] o}zIth= B7jol),

4 Ho o 33 i

1

Step 8: 8§ F3IE F
Modified—CDA sheet< 74]* ko] B AR H5EE A

Ashe wlelth B e AR g ARns)
o o B wzeel s Adeles) O @ 4
A4} | PAA Ans Arz B, duow
CDAE 53 B7b8 7714 © 912 24 (Burke, 2005) 9]

Bit BT @ FUYE A5 FEh

H 5284 Hrhe Rl RS} ° FHES AjolE:
3l Ak dfuetd, © Zg&Aold '1+1>2% A
stell A EA817] wdiitoltHCAA, 2006) =, H‘d | 23
3= FYEEE TR JYstd, T H(ES E olo] HE
o]Fo] WIt= FIEE= -1+10]J_ MEA o7 3=
FATE F YO AR x2=2)0]ch wEhA £ Ao
e © @87 A4 (TEL Team Efficiency Index) & 7H

)

O_X
QL et | A0 Aol g skl TELR=:
O

o}
25 SA SIWL;
TEI = (TSA—2=) — (TWL—2—) Sy
TEI : Team Efficiency Index
TSA : Team Situational Awareness
TWL: Team Mental Work Load
SA; /A "9 Situational Awareness
WL; : /A# E2°] Mental Work Load
21(1) ellA ol Oxt = | J8Ado] EAste] 8

TEI
A5 o] JIQIE 25 3R galo|th TEI
o] R} Z}O‘ﬁ g g8A40] glol 8 el disk W3}
8t CRM(Crew Resource Management)
< &3 TEI #ho] nS3RT o= H & Y=
sk W& a5 AR FXE T GUHE ik



26 ZAZ - Bise - 018& PNEIND N
5. 7E:| E c71=| 3o|;_$_ 9_ ?_ tonous conditions effects on safety, Human decision making and
manual control, pp.76-86.
Embrey, D. E.(1986), 'SHERPA: A systematic human error reduction and
B ool B EoAS EAE o o = o prediction approach’, Paper presented at the International Meeting on
w2 dre ° Z84s S48 S8 TEI(H £87 Advances in Nuclear Power Systems, Knoxville, Tennessee.
A& Akstar Qltk TEIE © 359} 719l 359 Endsley, M. R.(1995h), Measurement of situational awareness in dynamic
ZpolE Ages) st sdolt) & ATl = ARl =} systems, Human Factors, 37, pp.65-84.
Bl Sy HEE ZH3E S 9l g og 9h7 A3l Guo, Z. & Uhrig, R. E.(1992), Nuclear power plant performance study by
A} AAA ARG Z Qelsgit) o] £ 1A @47 € using neural networks, IEEE transaction on nuclear science, v.39,
E879) AAE W FE ok TRt AFAKT} nosh PpLS 5% .
X 2R o 9d Aol olF A Eao Helmrel?h., R._L., et aI.(19:C39), T.he- evolutlo.n of cre.W res_ource manage-m-ent
o ! training in commercial aviation, The international journal of aviation
EH?:SJ' X]jiloﬂ 7]';%]' %.g_éj' l:l‘ 7]'X] _QL_/,K_O]Q' BEK}‘_]_' ?_]le {,:Sg psychology, v.9, no.1, pp.19-32.
Lo GEE mAE= glEmAel QloEy 1 AlFAE F Hollnagel, E.(2003), Handbook of Cognitive Task Design, USA: Lawrence
Wy Qs S 8 g 8AS UlEe ¢ 9 T 8 Erlbaum Associates.
oloz wdc} Kirwan, B. & Ainsworth, L. K.(1992), A guide to task analysis, London:
B AT A 2000 W 3E | SR Hi@ ofe A Torand Francts
- - Lauber, J. K.(1994), CRM-Past, present and future, Managing safety:
ol et &%@O]E}t_x}_wé@'o]l _EE} Al A balancing technology, costs and operations, pp.205-212.
ARESEIL itk Aol &9 Aol &8 s 7ldista MacMillan, J., Paley, M. J., Entin, E. B. and Entin, E. E.(2005),
Stk 53] =d 949 Het FALL AlEAl ATEHE Questionnaires for distributed assessment of team mutual awareness,
E

g -
D 2odo B4 RES Y E8NS A5 T 5 U
3

Annet, J.(2004), Hierarchical task analysis, in N.A. Stanton, A. Hedge, K.
Brookhuis, E. Salas and H. Hendrick(eds), Handbook of Human
Factors and Ergonomics Methods, Boca Raton, FL: CRC Press.

Baker, D.(2005), Behavioural Observation Scales(BOS), in N. A. Stanton,
A. Hedge, K. Brookhuis, E. Salas and H. Hendrick(eds), Handbook
of Human Factors Methods, London: Taylor and Francis.

Baker, D. P. & Salas, E.(1992), Principles for measuring teamwork skills,
Human factors, v.34, pp.469-475.

Byun, S. N. & Lee, D. H.(2000), Preliminary safety review on the design
of Korea Next Generation Reactor: A human factors evaluation of
advanced control facilities in Korea Next Generation Reactor, KINS/
HR-404, 2000.

Burke, S. C.(2005), Team task analysis, in N. A. Stanton et al.(eds),
Handbook of Human Factors and Ergonomics Methods, Boca Raton,
FL: CRC Press.

CAA(2006), Crew Resource Management(CRM) Training: Guidance for
flight crew, CRM instructors and CRM instructor-Examiners, Safety
Regulation Group, UK Civil Aviation Authority.

Cacciabue, P. C.(2004), Human error risk management for engineering
systems: a methodology for design, safety assessment, accident
investigation and training, Reliability Engineering and System Safety,
V.83, pp.229-240.

Coblentz, A. & Mollard, R.(1989), Human efficiency variability in mono-

in N.A. Stanton, A. Hedge, K. Brookhuis, E. Salas and H. Hendrick
(eds), Handbook of Human Factors Methods, London: Taylor and
Francis.

O'Hara, J. M. & Hall, R. E.(1990), Advanced control rooms and crew
performance issues: implications for human reliability, Brookhaven
National Laboratory, New York 11973, pp.1405-1409.

Prince, C. & Salas, E.(1993), Training and research for teamwork in the
military aircrew, Cockpit Resource Management, San Diego, CA:
Academic press, pp.337-366.

Prince, C., Chidester, T. R., Cannon-Bowers, J. A. and Bowers, C.(1992),
Aircrew coordination achieving teamwork in the cockpit, Teams:
their training and performance, Norwood, NJ: ABLEX, pp.329-353.

Rasmussen, J.(1986), Information processing and human-machine inter-
action, Amsterdam: North Holland.

Roth, E. M., et al.(1994), An empirical investigation of operator performance
in cognitively demanding simulated emergencies, NUREG/CR-6208.
Washington, DC: US NRC.

Salas, E. & Kendall, D. L.(2004), Measuring team performance: a review
of current methods and consideration of future research, v.5, pp.307
-326.

Salmon, P. M., Stanton, N. A., Walker, G. and Green, D., Situation awareness
measurement: A review of applicability for C4i environments',
Journal of Applied Ergonomics.

Sebok, A.(2000), Team performance in process control: influences of
interface design and staffing levels, Ergonomics, v.43, no.8, pp.1210
-1236.

Swezey, R. W., Owens, J. M., Bergondy, M. L. and Salas, E.(2000), Task
and training requirements analysis methodology(TTRAM): An analytic
methodology for identifying potential training uses of simulator
networks in teamwork-intensive task environments, in J. Annett and
N. Stanton(eds), Task Analysis, London: Taylor and Francis.

Stanton, N. A., Salmon, P. M., Walker, G. H., Baber, C., Jenkins, D. P.
(2005), Human factors methods: a practical guide for engineering



27 %, B13%, 2008.2.29

A BRHLEL F

and design, Ashgate Publishing Limited.

Stubler, W. F. & O'Hara, J. M.(1996), Group-view display: Functional
characteristics and review criteria, Technical Report E2090-T4-4-12/94,
Brookhaven National Laboratory.

Swain, A. D. & Guttmann, H. E.(1983), A handbook of human reliability
analysis with emphasis on nuclear power plant applications, NUREG/
CR-1278, US NRC.

Walker, G. H., Gibson, H., Stanton, N. A., Baber, C., Salmon, P. and Green,
D.(2005), Event analysis of systemic teamwork(EAST): A novel
integration of ergonomics methods to analyse C4i activity.

Van Welie, M. and van der Veer, G. C.(2003), Groupware task analysis, in

E. Hollnagel(eds), Handbook of cognitive task design, New Jersey:
Lawrence Erlbaum Associates.

O A7 271

O FHOIA SHRO 8 SR ST Wy BE o7 27
%W £ 3 snbyun@khu.ac.kr

w) = wA Zb gk Fahukal

A AU A ARG =TS 2

=

ARk AT, HAEE

RSt A g A
A FRAAYRAA QA TE ASANA A7
o AAHAF, AHgIerd, AFWA

QLAY

o
>
Mo

= i A 4= < (Date Received) : 2007 12€ 14
s T A d

(
2 (Date Revised) :2008d 01¢¥ 30¥
=EAAELIY (Date Accepted) : 20081 01€ 30



