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Abstract

Mental workload has a improtant place in modern work environment such as human-computer
interaction. Designing man-machine system requires knowledge and evaluation of the human
cognitive process which controls information flow during our works. Many studies estimate
reaction time as a index of menatal workload. This paper investigates what reflacts the workload
of human information handling when the informations grow its degree. Experiment result introuce
the memory time that explain the information~load more sensitive than react time. And react time
shows learning effect but memory time does’'nt show that effect. So it can be concluded that
cognitive learning or work schema needs more time to achieve dexterity than motor skill.

L A%

A A %8t (mental workload)o} #& #AFH AF7F BE EololAd dojvtn U, 53 JFe Y 2L
©g7] Age] Bolxe= @ujeo] AABHAAM AdAE vl vis), A7 dojy B3 2947
AL g% #9E FFHoZ P  USTLA7IA @& AT HHE vg g £ et Sl
BE Ao U 2L Q77 o]Fojxxm UrHLeplat & Welford,1978; Morat,1979; Wierwille &
Williges,1978; Wilson & Rutherford,1989; Wierwille & Eggemeier,1993). #l=2 #3ZXxzZ A= DC-9,
Boeing 737 718 £F o] 29¢] FAFES Heol Yed, 2 d¥YTe 2 T} fFHBR 370)
FAYE 4 AEF 8789 a3y FFANNE 2980lH FEEta #H (Lerner,1983). o] ¥ &3
BAZH FTZANE B 2FdE g @& JR9 £} o) FEAR] A= 4717 HY)
Adst 2o] B 57 AFFHIAT AL 1A A2=dE #E, 3N ¥4 2 e AdEA
NAE Aoz AF M2 2EH 27 SAHQY RAA 7IQFH7 g N AR ANy 53
A WA 4. 2Bz AF FHge AAY € e FAE AU 1 A 2FHE A
ARt Avivg =Y BES ol AR §2EX) 2R3 B Badth

ZAAHY H{F Z2AHFIA Fe= EAx AD FAIT AAUASG ARF %A (Hancock &
Meshkati,1988; Lysaght et al,1989; Moray,1988; O'Donnel & Eggemeier,1986) Alo]o]A] o #HEet #4
< 713 Eeoleolt}. aedte nrh A 23 J|PEe] AAET glon B AENUE AP o) F
oAz 9.

ANEBE FAEd dojA FAROE o A2 $4 12 &FA7IYe] YT ®olA ¢1F e o=
718 & AEdd o]&¥ RAJY A Ao, £ AASSEE uidiy 1 et WHst I3
A B A3 £ EJHYE FA Ao

gutdo 2 2R71¥E ¥R} oA ZA & 2e) AR YWFEE Yo Bt

&84 4] &A(subjective procedure) : ol HAJA(EE FAPA) e #@dd] 248 F32 UL
259 % 7% & A (performance-based techniques) : Y& A= AAPA 9] Y& &4,

A %2 A & (physiological techniques) : M- ¥t B2 weg 23,

ToAAY g 493 3YRA
tggdty AT Es wg
A4 11994, 4. 12.
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oEY 4y ZIPEe FAAHE AL FHE Y 9 B2 ¥ FAHY 54 X(properties :
sensitivity, intrusion, diagnosticity, globalsensitivity, transferablity, implementation requirement)®] ¥
AMoltHCasali & Wierwille, 1983; GawronScfiflett, and Miller, 1988). & HAXNFIAME A=
(sensitivity)7} 7} $4d0x € ¢+ U

9% 71F 23d¢c 729 (primary task) 3% 424 (secondary task)ZFA o] Ut FFHYLE
23¢ W EAJ He Re AYLTFVE 2 £EY We BEY FEY " £Y9x7 € 0P
(insensitive) ¥ % Ythe Ao)th(Hart & Wickens,1990; O’Donell & Eggemeier,1986). o]gj & 9%
o EAe FAdaT7 371 o HAYPATL ¥ 5 (extra processing resource)& F 3t AL§
oz o] e AASFPEs AFHQ UASEF VIl d¥E 71X qE Y. R4
Z24L A4AY Axde Vs ¥4 FYHE B4FA FAYY FAHE € 2yE2 BEL F
A& 43y oz e Qe AR A (human information processing)#4& golrua @&
o] ¢)8 @} o] W 243 RL memory, mental mathematics, interval production, reaction time,
time estimatin, tracking S°it}. d7IMx & AAEY 47 Ao afodE FHYY F¥ol &
9 (intrusion)H o] £424 &Ao) % E € & Avhe A& Fdek ¥} 182z RIS F3
T o ojx AL BFAQoz AW AW/ FAe FHAYY H#AEHE resource demandF 13 3]
AR He}p @t

AEHY EFAAMe AP FE BN WYY} FH  E€§FL FelrR7 HAdo
EEG(electro-encephalographic)71 & 2t Wy, 2@3 £9 ZYALE 3 Pgo] @o] 24
o £ guAGL ditHoz AZAQ ARt FrMEe wd Ao N, 59 F4AEF Ye
yE A%l o (Kramer,1991; Wilson and Eggemeier,1991). £8 +%& Al 32 AXstx @™o
Ade d7AR7 AH(Wilson and Eggemeier,1991).

el 2R/ IYNE o8¢ Ae 1 7I¥el o AAHE 4AE Yol FHAE A=2E &
A BANNE GAA Bod $E Ut a2z A 2P3YYL 2} AANol 39, &
84 TOgE 2L A FAY 93 FAVYE ol 4HxE o

B AFdAMEs Jue BeRAHdA FHJAANA EHAHE & FHHD AP 3 FAANE 9
ZdAe] AREEHE e JEE AMRA ot

272194 A A

ZAFo] ZAHY o]F VYPAAAN AFE § F£,A0Y FRAH JAE B S YA ol
B A3 R d3HAAH L T AN JYMAZ AT FHF A ¥y AFL BE
i A B4 XNAG 28 d3HAAHF] 99 %4 (modality of input)o]l A& FAHE AL of
Ut(zg 1 3&x). & AFARE £& T84 2oLXT o)A o] A7 (working memory)F 4ol
A3E dol= 243 (phonetic)y] F AL ML H(visual) FEHZ 7]ge] EHY o]AHe] F77Y
(long-term memory)3 42 AFE ol 29 (semantic)2 = 719} ¥49.

Stimulus Codes
Primary Scondary
Sensory (working memory) (long—-termn memory)
Auditory +—> Echoic > Phonetic a
N/
N >  Semantic ---->
/ N

Visual —-‘————> Iconic > Visual

Flg 1. Relation between the five codes of memory. [Wickens, 1983]
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oA F 7199 FAFNM YuHoz Aoz 4P AFe| F4Fo2 ¢IRP AFHG 7]
SRR A ko] FH(Posner,1978). AT o] A= YA Koz FAA/NYMA ded BRE A Aol
7} BMS 8 B ARSAA T Ak Ao w2} F&8A AF @G (Kantowitz, Sorkin,1983).
agez JlgAAe Agd FRE o A ATFS FAFH7 AN AA7IGAA Y ol &l B
3t} AAAAANANNE ARE FAUTY] Bk ZArIdAA 2 dedda 8 & g o o7
A AR Ago] Yuh} AR o]Fo] X7 Hinformation transmission)d] A7t FUzet AFAA
o] & RBoIHY2). WY R HYo] FHEHA o]Fo|WTIHE Hs=Hr=Hr® °lZZH<A &#AE
Ueld otk ola§ #AE TAVYAAdAN FRANGANAZ Ayt e ASdx B4 B F
9ty AgElE AR 4 F(bandwidth)e 138l 1A @A (cognitive limits)@ ZJE € Aot ol
@ AR AEL AP F£Fo] RolASFE = AYRIHI AASE AT F&E Uegd Ao £
AFfE ol F AR L3 HEsFe] FAE AET.

Noise Noise
Hs Hr ! H, Hr=0 |
d 50 ) e} H{p
=== Hioss = Hioes
(a) (b)

Fig.2 Information transmission and channel concept:
(a) information transmitted through the system;
(b) no information transmitted.

3% 2 A A

R AALA A% FEdAE AUBANAN FAS FRF HAHA dHAHA o)F PFoz Y
Bt £F o3 BFEL AT dg S4HA L RAY. = ol ¥E 2 Api(thought)H
AL ANF Y E 33, @ A% Bty 93 AR adUe Y, Ui ¥ FR
2 AAM3Y o] "I ¥ g E Rol7|E ¥

oY ¥ge YA AF 2 249E Fx ov,ole Bl d¥E FE BE 84F TN I
1}l 983 ¥ (stimulus modality)dtz 838t} Woodworth®} Schlossberg(1965)el <13td A
Zt A2e AF A28 30 msecolA 50 msec A% o =02 Q. 228y Kohlberg(1971)2 4
Yyxdol & EAE AHAA F AHYH e 7 E(intensity)7} Zod ¥H-§e Folrt YA g
I FAH.

ME A ABE FE ETE 942N B840l Ut oy EHAMEY AEe HRE
(information theory)s] ¢1& 2A¥ 4 Ut Klemmer(1957)% g e AR st WAL 4
A FAF Yol th Hickel ¥l s vrgAty BHAA Alo]o] @A F4¥oz 4
B3 d, $LAHRT)E RT < logs(n) or logz(n+l) & TAE 713 L wiHY. o714 ne
SYE LHPLGFL e LY Folt (n+l)e] HE ol{HE WL ¥ AU AR E YR 3
7] & olt}. Drazin(1961)& =9 Fe] 2 ALdd= widle ALE BRE VEE& JEPATOE AL
AL gopylth AFHFH wrgA o] e 4L 7 d(expectancy) A H2} ¥4 F§ AF 13
Alte] A& AAPAE §Z BEE e IYdHE Adohe ¢ujcltt. Danaher(1980)& Al A
(BR)7 VR B 2FEE e AS, & A0A $£31FQ ¥ AN L DA
v FQ v Pl FEIE AlRE BT =L 1Y ¥} B nxA FHFU £F ALY
Al A A7) dgUd, 2 2FAe 4 FES $XEH7] A48 HEE @ o] guje HAA v
Aejo A AYEANBT Y FA) wal v2 vrEEe JYAFE Cie Qo
AR H3}7 ADAFF NEARL FE3] =A veid. AR Ad Aol A3 wHE At
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g AT AHY %ol FNESFE, Aol EBIHAFLE D wrARE vehde W
(Hingendorf,1966; Bartz,1976).

ol 49 AFE ABEFHY gF FHXNF 5 g2 L(response time)E WA= FHY} 2 A
Hel i 238 wevde AL ARAH AL 7gAADY EfANGez 2Pl BE
wol gt} A9 A A HA(cognitive process)S ARE LAY X o]F HEST old wt gAAH
€ g vgg @Y. a3n2 AR FEg AT 9 dEAFdE AtE HEHAMN @
049 B0 A AL E ¥d £ o9 13 & 8 &5 Ut B AT AR
ZAE A8 HIARYANE HE2 AFo] FAHAE WRE ol VY | AANY Ag A 2Y
oz B AAF FARHEH AL Axs) B

4. & 71 £ & Z H(self-pace)

FYEZAANAN M FL2E 249 T FH(pacing)S ALY w2 ALY @ HAYFAS}
g AFAAN g8 AT 8L THIHE Yol
Alxglo] AF29 28L Aol wf(force-paced stimulus)lE YA AZHISI interstimulus interval)®}
o zSe] HAHTY I ¥Hlxs HAPAY HEAFAE EPHez Yeidd JA¥A 222 AF
Uy &£x8 2HY d(self-paced stimulus)dlE F&H o2 thge AFo] wAHY. o we AL
¥g-A= 7+F(RSI : response-stimulus interval)o]g} ¥t}
wd RSIZF A4 | ZA7ANIGE(EE ISIZF A9 HT ¥ AT 77930 9) gA84s
A 2E42AE B4 A AAMZ RSP Ao A9 E RHL forcepaced 2AFNA HA W7}
BE NE e Yehieaisg gk
Welford(1976)= ¥r-&AIzte] @3l 2 Ws(oAadAe Byee 39 FA4H € AP &
& F°] AsA ANY A$) dnHoz HAYPAE self-paced 2HAZE NI P Yt adx
Y FA @S HIALE Ao olB BAANE vlEoR L HHY vgde 42 e o
€ force-paced 2AFNA A= B F U #94(lexibility)& 7}tz o
2 dFAE e AFeo] AL 9 ol Ui W& FEF Fole oA E}% H2E
718 2023 FAYAT} ol s FAHE H(LAFAME enter 71 A& °ﬂ g& A
AR LH o] ELES Uit ARE FAHAT. ol2A HNAPAI}L L BA F 9L A
SRANE & UEF & RSINIE 2H AT ol nigoez AR £33 RSI*]Z} 3y
AR EsFe £48 Axg)

543824

£ AN E 499 £AF ZUH AAE F o8 7195 QAT (YA AAE £AE 3
recal)d) e AL Pt AL 4840 FEAMNA 8ad FE7A FAAND. BAHA A
& 7 g 83e] Ay ArEed, olgd grivit UFEH VW HE2L FRPornz
FH 873t d&3itn 2. ALTF of FEA 1034 gEHon, 2F 295 4¥L 3o 4

present disappear input proceed next
stimulus stimulus message message loop
, (self time) | (holding time) , (reaction time) . (pace time)
xself* *react* *htwn*
start memory. start complete go
memory completion react reaction next

(* denotes time varibles to be gethered)
Fig. 3 Flow diagram of experiment.

% Fr(react, self, btwn, error)®] Z320071¢ A deolgE AU A¥AuE= 7/1NE FFEHIBM PC
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compatible 38671%, &g} ZYUE)E o] & o ANEFAHL cdo2 FAG Z2aFFNA clockOF
F o) 83AY. Z2aFANA AANHE 4Y¥e £4= a9 39 2tk

T A" AF5E dYsed AAE ¥ gA FPHEE o o] do ANAE AA#NG. 2
ABE § FENN FR3SE (10+4H34)7 g

ARRE et B3 QertE Gotry] A 54 FF9 ARREHE AV 222 Ugd & UE
5 A3 71gANTL 228 FARES AT F AFo] 2PHPUL ) olF rIYsn 7o) By
3 HaHd JIRE9 enter7]E XNEF Fh ol 71EY QF e Aoyt e AW, 71E ¥y
€ AR AN NS dFGZ AFAFNEA gL ZAPUY. olB AL 27 AL+ YE
2L @A wgAIztelgte 1A EFAA WY . 2y 277 A& viRE AE olF el
ZE #0949, AR F£F0] 3 F7HE A HAFA =7 FYRLTFAME 47 E /Y
3 FAdelmz Z|dsied 87 HE Algle] )8 FolE & T 22 B U3 Fr2a
G& gotd 4 Yoz FHAREI FItd dig) QA3e] o] & A= YLE e HIHE
t 2E8 29 P ol B ALY 2H4E €2 & U

AFe] g o] SEEHY g AIFL TAANZ RAAZ JAPAA Bolrz AJAEASL
enter?] 8 Holwl & AFo] HAHEE HPr} o] W RSINAXNE FHES gPon o] B3 HuE
stotel BAE GolE 4 UEE ).

643384 % ¥4

2 A9 Helee s FAHA AAS o] £45ATHSAS,SPSS/PC+HALE).
DANSE AR 2 48 580) B2} 25345 g AZHreact) 1 A A (sel) He BAZ ol 7t
£ &7 4% 28 Azbtwn), A28 F(error)7h o)zt =X ANOVARHE ¥

DBl $E7 oA WY FHASLRY NARA

DEs A8 £Fe Ao] Y FHAS WY B

6.1 g Y THAFES ANOVA 24

THE A7 Aol A¥F doletrt e Eelw I 2§ BAlol LA Feotrsl HsHA
Shapiro-Wilks test® @& A3 tlo]el7} FFEXE &Y £ YhE FE°) s} Kruskal-Wallis test
F o) 83Ut ¥ 14 B react, self, btwn, error 57} #89] @3e] utet X9 Hol7}t YU}
= AES AU I FE ¥ ARANEY HFFE a9 49 eI HD errors J 58 e,
ol3t Z&). olFNAM btwn€ #Wel HE WX A HA delRed ok AYF =Ae H
2y 2EH 29 %] AAY EE AYe] AXY Ao FHE AUA Pz B F A

Table 1. K-W 1-way ANOVA of react self btwn error by level

Var x Sig. level] mean rank(level 478)

react 347.002 0.000 18518 287.04 40658 51458 609.12
self 401.233 0.000 17096 28232 40493 507.68 636.61
btwn 15.423 0.0039 41451 34665 34879 41681 439.74
error 155.052 0.000 26675 292.06 44425 51550 483.94
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time time 45

(sec) g : (sec) '4 /7:
4 /) 3.5 / /
: /,//J ' ol
W S
< f_/ 1.8 gy /

1 V*’M
0.5

\'.

(a) 1st day (b) 2nd day
B react + : self * : btwn O : error

Fig. 4 Dependent times of each level

62 #d) WY FLHATES JARY

HAgo) WY AZAE AALHL E 20 8%He] Utk BREEHI BolAFE old g AZHA
o] b VEAREGE 79N 5 & AL ¥ ¢ A F§ AR i@ UAE ARE ¥
ARTE 71YgAZ0e H 3 BAEE ¢ F AT
a4 oo tig 42 (R square)& Z1YA|Ztol AR T AR ol I¥ 4904 £ F A
o) FREEHA A2 794 #d 82 F7HE o J1YAe] BFF 4 E Holx 7] HED Re=z
2291, o228 £Ad A AXSEL 727X § @99 chunkz G532 &€ JFE & A
. MAHE AR chunking €88 ol&3d A AYFPrE F7ED @771 AA0 FAE
4 e AR FL Wl H(Solso,1991). A A chunk®] F7E F3IF Alolo] AugE4 F& RAoldir
¥ Thorpe & Rogland,1965).

BE Ago] bR A4d £ @97 A8z AL uAriNE 7487} 8AERG ¢ A&
% (familiarity) € 2ol g AL LHEY & ol 448 <XF A3t AAAAY 2719
(schema)e HAA ®o] A143E 7482 PAHALE SHED ol 27ivte A5 w2} A
e Aolng o2 AMADI) 8RR FojuA ol A5HAAA 1Y 4049 o] #E 8 A
38 4e¢ Holx ¥&4E U a3 ofFd AL5MAE 1 go] AXTAZ dedd JARY
BE A I S22 AXNTA oFoz HEel F/AHYE YA EF AAHRAHA 8FHE A2
HMygxozs g RAolg.

g AjZte] 4R FIMAE Role AL #dol FUge we FIRE 199 @97 '] WE
o olad A 71%A W (motor skil)d) L3 ATXY FrtEe) &AR Aot HoA T4
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=AAT FRE(E FAY UM G FRF A ABAY FEE AAAAAN ¥ & 9
g A 22 WEARRTGE 719N 240 d& A FRE vedTh

E 3414 btwnt error®] A@ATIH £(R) FAZ vehd HLE Fr2E Aot

AFel Y W(2F)N AHNE FHE o] RAAHIA #e tE GA=E Eoj7t AFdEHE e
ZA a3 #&¢ ¢ dd. 2  ATFANME oJF FE}A wHUAE XU @ EAe
AAHE FAF @A) Yoz ALHA 77 B8,

F495%Y FBATE RY reacts) self7t 7PY A deEited oe wE driged we ukg
£ @& AL ¢ 5 Yok 222 RAIGFLE AN oj&de ANFHAY Fede A5 ¥
H7F 71987 458 dARIEFE #E ¥EE 7IE & A& Aol

Table 2. Regression of react self btwn error by level

regression equation F R square
reac -0235 + 0.179 =* level
t (p=0.1387) (p=0.000) 534.177 0.400

-2103 + 0250 =* level

self (p=0.000)  (p=0.000) 394582 0.331
0.459 + 0008 * level
btwn (0=0000)  (p=0003) 9.060 0.011
-2250 + 0167 * level
error (p=0.000)  (p=0.000) 196663 0.198
Table 3. Correlation coefficient
correlation react self btwn error level
0439 0350 0.067 0.6322
react 1.000 0.000 p=0.000 p=0.058 p=0.000
0.089 03% 0575
self 1.000 p=0012 p=0.000 p=0.000
20.258 0.106
btwn 1.000 p=0.000 p=0.003
0.445
emer | 1000 p=0.000

63 @9 #d FF2 Ao AT FTHUTY 9HF Y

E EoaAde #H¥E 1999 F/7F &4 A uAe GFol o= AFxAA geolnr] 934
Areact/Mevel, Aself/Aevel, Abtwn/Aevel FHE& °)§3e A& @ F 49 &9 #4899 Z7189
g8 Z A F7HA7F FA%7E 2YFT vt Mean rankol A level 542 2u]E level 591 7+
AR AAM level 49] Z+ A2 M FHES] mean rankE G Rolth ofE Eo] level 54914 A
react®] mean rank@t©] 299.430]% 2ul= level 59 react@ N A level 4] react 39 3}9] & (case=160)
9] mean rank® %0}

Bl A HXo] Areact= WFX 9 Aol7}l Atim T F fAH(p=0.262). ] ul @B ZFsto| uje}
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react?] F7HEe] AT B 4 Avke Kolth & FENIHIL & @AY gojuk od dig S
X F/HES € F o2 FUAHE FH} e FSUTEE JTA 402 HYE 5 AA
Aol FHE Ao ole] we HFY WEIe AL AR Y AHAHA 29T BIHAYe=
Uirol £ o, 7]&9 FALHE FAHIHY] AF AEZ o)EHUD VAR L JFHY HAelmnz,
HE A RgEel ¥ Uy £ FrME B (F JIRE 9 AT IRER)IYRY FHA
2 Jehiz & B, Qo] dvh} ARAEEHE WestE 43 ¥ o HEALTLZE AAT
Aol ol¥ne F& $AY & U

Table 4. K-W 1-way ANOVA of Areact Aself Abtwn Aerror by Alevel.

| Var. * Sig. level mean rank ]
(level 54, 65 76, 817
A react 3.998 0.262 29943 31648 32674 339.35
A self 29.701 0.000 287.19 29863 307.86 388.32
A btwn 34.476 0.000 246.97 35498 338.08 341.97
A error 28.359 0.000 27925 38300 32050 299.25
time 1 2

(sec)

Mreact :self *:btwn Mreact +:self *:btwn
(5 denotes level between 4 and 5, and so on) (5 denotes level between 4 and 5, and so on)

Fig. 5 Increased time by adjacent level Fig. 6 Increased time by order



ITREBEE B1TE BW30W 1994F 5A 33

29 5& W H99 Frto) meE ABAES FHEC]l v e AR A W J YA
F7Hge d% & & UEdtE A & 5 A 53 449 8ME 1 FUHEC) WS & X o
B g BFRE 43 QA 22 ALY W Ae] = AANEAY 82N <AYE ¢ 4 A% 4
Az JLAGAANA £A8 24 797 AE ARUZE A€ Yoz 3 4¥EY FoM F @AY
chunk@ A8z 9. 22 88 R YBAe) /UA 3, 4, 5 54 94 YA
289 2832 F o949 chunkd A ¥E We 28 71937 9489 @ chunke $493% 942
(phonetic code)2, & ¥ chunki AlZH Y3 (visual code)2 #3319 71y St § R
744 9] chunk®& FAlel AH8E A$dx N2 G&3d7 ¥H(modality)@ ol83te AXAQ) GARF F
Hiad fon € & Ao 2Ye2 44 FAPRAL A £2 3G FA uFE £ 77 A
Od o] ¥ ¥yt Ad2 ANTAZ dolM e e A& #3295 U [ S43FHA ¢
7t AAHA 43§ DoivlEle Conrad A3 (Conrad & Hull, 1964)& 23 Y st AL FARTGE AR
&9 AHgo] nigF Y, YFHAYAAE T2 NGRS APY | maskH A F=F FeHfof @
9.
29 68 1089 dEAY g F@Xd 292 Y. GEAYT} reacte eddd o
B QEW sefe 943 A¥E #7171 1. ol AU 43 4 &40 F9 549
Mo ArANFe e A48 o]FojI& & & U BAARAAM ¥ A4E SgAAE
71N MM E motor skillst @74 AXFHA g8 FPYx €} Ut oL ANHFP Y (=
7ivhel g AF7E B8 ZEd ojo] Y ¥ ATE T8 I AARRANAY F9xE 454
7beA sorAd.

7.8 8

2 d79Mes ARPF0) BHFH GUrE ol$8 FANUE A o ARFHI AP wg AR
o] 71 AARNE S WozA 7E WAL opd AXNAAA AP AAAE 7]
A& MA AT

AYe A HEAREGE AN At AR Fold ¢ AN RAF A& AFHA 4
B 2ALE ¢ F AN = 5L L AN Y FEEt HEAY Y TEERTG ¥A e
yoz AN Y 1A § el 129 FAAUYTE Ao ER AR FF I
2, FAAANE Aol FUUE ¥ ¢ Ut ol AR 9 AAY 2 VAR 2AY_A He AS F
F3o= ZxHojol ¢ Zolzt ¥}

E ATFNANE AAAA Y B2 RoFFAME 7197 dojgte L FE€ GFAAN 2 2R
2 WEER U7 994 A4 numeric operation), 9| A}# A (decision), 2| 8] ¥ (attention allocation),
A ¥ # P (information feedback) 123 4<-(error)o] W A7/t Basiy FI3H2=2+ ol 383
e Yo A€

References

1. Bartz, A. E.(1976), ”Peripheral Detection and Central Task Complexity”, Human Factors,
18, 63™70.

2. Card, S. K, and Moran, T. P.(1983),The Psychology of Human-Computer Interaction, NJ.,
Lawrence Erlbaum Associates.

3. Casali, ]J. G, and Wilerwille, W. W.(1983). "A Comparison of Rating Scale, Secondary Task,
Physiological, and Primary Task Workload Estimation Techiques in a Simulated Flight Task
Emphasizing Communications Load”, Human Fators, 25, 623-641.

4. Conrad, R. and Hull, A. J.(1964), "Information, Acoustic Confusions, and Memory Span”, British
L. of Psychology, 55, 75784.

5. Danaher, J. W.(1980), "Human Error in ATC Systems Operation”, Human Factors .22, 535°545.




12.

13.
14.
15.
16.

17..

X B B R BB

Y 293028

. Gawron, V. J., Schiflett, S. G., and Miller, J. C.(1989), "Measures of In-Flight Workload”, In R.

S. Jensen(Ed.), Aviation Psychology, Alderdhot, England, Gower.

. Hancock, P. A, and Meshkati, N.(Eds.),(1988), Human Mental Workload, Amsterdam, North-

Holland.

. Hart, D. G, and Wickens, C. D.(1990), "Workload Assessment and Prediction”, In H.R.Booher

(Ed.), Manprint : An Approach to System Integration, N.Y., Van Nostrand Reinhold.

. Hingendorf, L.(1966), "Information Input and Response time, Ergonomics, 9,31737.
10.
11.

Kantowitz, B. and Sorkin, R.(1983), Human Factors, N.Y., John Willey & Sons.

Klemmer, E. T.(1957), "Simple Reaction Time as a Function of Time Uncertainty”, ]. of
Experimental Psychology, 54, 1957200.

Kohlberg, D. L.(1971), "Simple Reactime as a Function of Stimulus Intensity in Secibel of Light
and Sound”, ]. of Experimental Psychology, 88, 2517257.

Leplat, J., and Welford, A. T.(Eds.) (1978), Eronomics, 21(3).

Lerner, E. J.(1983), "The Automated Cockpit”, IEEE Spectrum, 20.

Moray, N.(Ed) (1979), Mental Workload:Its theory and measurement, N.Y., Plenum Press.

Moray, N.(1989), "Mental WorkloadSince 1979”, In D. J. Oborne(Ed.), International Reviews of
Erogonomics, London, Taylor & Francis.

O'Donell, R. D., and Eggemeier, F. T.(1986), "Workload Assessment Methodology”, IN K. R.
Boff, L. Kaufman, and J. Thomas(Eds.), Handbook of Perception and Human Performandce:VIIL,
Cognitive Processes and Preformance, N.Y., Wiley.

. Posner, M. 1(1978), Chronometric Analysis of the Mind, NJ., Erlbaum Associates.

. Solso, R. L.(1991), Cognitive Psychology, MA., Allyn and Bacon.

. Thorpe,C. E.(1965),"The effect of 'Natural’ grouping of numbers on short-term memory”, Human
Factors, 7, 38744.

. Wickens, D. C.(1984), Engineering Psychology and Human Performance, Ohio,Charles E. Merrill
Co

. Welford A. T.(1976), Skilled Performance, IL., Scott Forseman.

Wierwille, W. W. and Eggemeier, F. T.(1993), "Recommendation for Mental Workload
Measurement in a Test and Evaluation Environment”, Human Factors, 35,2637281.
WierwilleW.W., and Williges, B. H.(1978), Survey and sis _of ator _Workload
Assessment techinique, Blacksburg, VA., Systemetrics Inc..

Wilson, G. F.,, and Eggemeier, F. T.(1991), "Psychological Assessment of Workload in Multitask
Environments, In D. L. Damos(Ed.) Multiple Task Performance, London, Taylor & Francis.

X Wil,Son. J. R. and Rutherford, A.(1989), "Mental Models : Theory and Application in human

Factors”, Human Factors, 31, 6177634

. Woodworth, R. S., and Schlossberg, H.(1965), Experimental Psychology, N.Y., Holt Rinehart and

Winston.



