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ABSTRACT

The objective of this study was to examine the workload and training
effects on five truck driving training tasks (i.e. parallel parking, S-shape lane,
T-lane, vertical parking and ramp tasks). The frequency of visual search,
blinking rate, driving performance were recorded by a digital driving recording
system. A polar electrode belt placed around the chest was utilized to
continuously measure the driver’s heart rate. In addition, the NASA-TLX
questionnaire was completed after each trial. The duration of the training
course was four- weeks. Results of analysis indicated that the performance of
driving tasks for parallel parking, T-lane, vertical parking and ramp tasks in the
third week of training were better as the same in the final examination. However,
the task of S-shape lane was more difficult to learn and required more time to
practice. Results of the present study may provide meaningful information
applicable to driving training.

Key Words: Truck; Driving workload; Driving training; Training effectiveness

[l

_‘ﬁﬁ
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It FFE Bl TAF B fniE R (E AGETIRI SR - BB SR SRR R T IG N 5 (A1t B B oy
HTREBLAY O Bl BT R s R - TR a0l 4 2 L R -

HREB TIF e Bl - 128G M= R fEiE - AL OB SRR
LU FEFELE 5 - HAnRE -

(—) MBS RETRE

ST B TP i B BRI - AERERIR H B R AE T - SHRIF s A S Bkt
HFTERIE - 5B R 88 S SR s R 1% > A0 M S IR H o g B st i O RS B %
Humphreys Bl Bruce™ 38 47 #8 #¥ 3 19 55 — fl g ZC /2 %152 53 B8 K (perceptual
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classification) » REYZ G E N RIBEIEARFIECIE T GEFAUPIRE RBEMBUEMERY ELES » RIEEA
W AR B R =R - (R Rt SE TAF B HUFEIR L — -

T TAFERIRII - ErfEARIEEERIE IR - IZIRSERE » Stern B2 Skelly ¥ ff5%
B AR TR - TR BT R rm FEAUL S 7 oK T BERZAR R IR A B R T
WEIFE B » EHRIAMNNE A% - BERITENIZIREPRBIL - Yaginuma 55 A 8
Sotoyama ¢ A U SR - fEE R RELLTIRRY - IZIREGREZ FHE - FILIZIRSER]
TERHIETHSE TR iatte — -

(2) D=

TEEAFRIEEHIE EHEIERY - BB HRREGIERBE AR RO E - DURHE A E s
FLAEEL R - Enl kS ERE - 2 E it GEEF ™) - Akselrod ) B
Pomeranz ' fFZEHILBRHEE (heart rate, fEJFE(SR) & OB LA RIS R Bl A2 BRI A
i ZEAFHEEAHE o LSRG RIIMEERSRI (ANZSEAU08) Ko PITE AR BRI
FEICiCsE » [RIEAI P LA R 1 - R L R — R AR B B EAR, - DIRSRAEAN AR N H 3=
TS RS BRI 5 [ A LR M -

R EL & (heart rate variability, HRV) 2450 BkELLBRRIFERR (interval) oAy
6 (Cowan ") 3 A BBSEZCLBRIVAESRL JESE 2R > LERRI LB REREI A %+
EMRFES - B - TRUEOVIREE T - e AHERRERYER - IR RE R
SLE - Liu B Tseng ') phigy/ N& BPURERE B2 TAREMT » BB 0 RE R BRI - 2R
R M 2 JFE H B 4 B o T A F A fer i e A T = e

(2) EHFHEAE

BEEL O AR NMES R E R ERRY IR ER R B - fE L AR E
b FEEHEHIERR (subjective measures) AFUEIRAEM X ~ A E - LR
T2 FHI 73 o Sheridan U $EHY o S 0 B vk L HL Al B L SR ERE RO B A ST AR
(tapping the essence of mental workload) °

Hart il Staveland ' $2H{—Z& &1 /735 NASA-TLX (national aeronautics and space
administration-task load index) &3 @ EEB TEEANWED I SERT @ 95 08 &
(mental demand) -~ §&JJ&fif (physical demand) ~ F¥R & (temporal demand) ~ ¥ 52
(effort) ~ YEPTRERE (frustration) DUKAESNEHFREE (performance) °

FIAF; DI DU NASA-TLX 5% - BRI S B F R S o AR A TR B
JEk3Z » M B A B P A R B T R A i - AT o v T 58 ) 5 =X S R R IR B
FEEHUE R PTRENE - RSB/ LR B ~ B DT B e s B T 5 S P R R R g 2 ]
VA B A U 5 BT  WER B R G B 2 B - R A U pge
HEtaH - HREHME OB AR - BIAMIFSEZ Ll NASA-TLX ERAM & » WAREET
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NASA-TLX FHFFEFERT - FftE HEUNERE - A 233 T DU 5 =G A
B T HEEE AR RN - R A A LA - AW IKEE AR TR L
FAGHANE - DIFFEEEER -

ey LA BRI SETIRA & TAFAMTIA > PR LRE I - RZARSREL R B
K - $RIL - AW AR TAE &ty s A PR B EAT - MO BI T R W52 - BR 7
e LR ERAS R BIREL (driving performance) 4 » B I LR S MZHRR S A B O BHARAE -
HE— SRl B R BT TR & - WAC S BE L#IAVRTLE (subjective rating) - 4[1tL
A REEIERY 1 fiff 25 Tl T g B RE B T P A SR

2.2 BEHFNR 2 Thae K 2l iR P Tk

Noe ' Z R Bl pE — I AT TR - BIERRTE B TR S E TIER TR E
AT ELRE S - FealIb e AL Bl AR R Bl A B3 kB S AR R B BeRE - DIt =
SEEMRITHEL S - ARV BIAE IR REME AR « B E L Bl ~ Flifif Bl
HERERTRIRE - PVEAHEHAERRER » T IRRE TR i  PREA TH L & - B BETE
EHTEPERIES GRETTEAY) -

AIAELRL (training effectiveness) *E}B‘ET [FIHYEEEE T FIfYEZ > Goldstein " $8H »
Al R FE DU by 7 2R SR B s B E BARVEIUE. - DU R ~ 87~ ~ BRAIRE
RGBSR E LR  FIFRBCIEE FZEEH R - FEAH RS AR S BRI R
Bl TR A SR B S - NIRRT B BT E AR H AR S RS - Al
BN ForlIFRAR e ARIE » SFAL A SR AT [l 85 R BCE AR » 15 Ry T3l S Bl S AR Y
K8 - BRI - AT IR rIREER - DI A E TR R R
FEH B ERF < TV & R BdE - CRk 2l E ROR AN FEE s BB B B Lo R
MR N RIRE IR H 2 gt -

31 EHE

AREBEEAR DB B AR LB s R AR s B ok o B 2 B ~ | it
B RE  HECRZHEEREF 20 £ HPEHE 22 5% (SD=2.32) WAFE MHIZOK ¢
L REGEBT A HHEE K H R B e A B RR s H T NE R B - Ao
BIZHA B SRAT IR -
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3. A BN ERRTRRREIRE R CE R BRAE S - BN ERIIR GG - BN
BB B St R RE TG &Y -
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(—) EEE
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(1) Lobg g FEHEEHIRE R 230 R-R I - ARG RIEHOR 03K » SRR
RERLLRZFE -
a. PREVLR (resting heart rate) : SZEXEHR H LR BUIFAHIRN 2 AR ZR D T 578 - I

AU 153 SR SEE2 R » F Ry L3RI 5 FLE A -
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(2)R-R IR« OB ERTY SO SR AR AR H B IR IR B — RO gk e ifi < FE A7 A2
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A IRF TR By R-R P RETEE -
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5. 52 FEIEELL © ARWSTEH NASA-TLX F#EFER®E (NASA-task load index) i
TiE - AEREEERE RIEE R L RAE - & 0 AR (mental demand)
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3.5 EXEIRESH

RSk ERIRERITIE (30 R/AD) - FHREABEF A AR H R fE i =
SRR S MZIR S 5 W] B SRRVETE » RIIDLL R 2R B 13 .2 R-R JefafER B i -
FEAZAE A B LB M ER AN A - Z5 AT AE TR S B A S 2 RIS & - ]l
BT BRI L B 2 Bl S 3 3 T A8 3 » DRI G T B (BT B B IKT - B AR AR
T R 32aRE B T BERE (blocking) » [KIHL AR AR LN H AT #2801 » dCn] i I R Sl
BRI N B R 8 (Montgomery ) o SURTFFFE BRI — A 7 G 4L E 1 B B
#at (two factors blocking repeated design) 1T/ o FRESIKITHETIH - HARERIFIH
(ENGE ~ dhERREE ~ fhifGER « Bl ARBEGREH) Bl GR—X » Rk
F=R) 5 BRI E A ~ BRI AR IH DU HAZ BRI - Dbl —(E @RISR (block
factor) » FILASIESZEAE < 2258 » ANL 5 T HIEHI R H BB (treatment) HYRZEICR
PR DUREETIRES (SPSS 12.0) B IR ~ RZHRK B ~ TS HEAER « LR - Y
R-R JffE ~ LRB G - FERFREFIEE - BT8R (analysis of variance) fR5H
FKAE () Ty 0.05 TEERSHEZEHRER  [EB R BUMT B Fe UM SR R g
BRI ERE#R » DL Duncan’s ZEH R EHEEEE (multiple range test) METHRZ ELL
WY - DIRRT Sk BRI - HT RG] A, B, C FISCFRER -

M~ AFEHER

FEIAFRRIFRIE (ETSGE ~ ihEFHE - ihifsER - Bl ARG ) B
R (B —K~ B RELEE =2R) WHE B pRr i ~ R B R ~ HZHR KB LRI &
ST R-R IR Lo S Bl - IR B S EAT - ST 2 R AT - RN T
Efipmt -

41 FEEIFBEIFEaTm2FE

% 5 R L AT S RBUR AN RIFE AR H S5 B 28 - BRIZIR BB A S
Hb > HERBIEITHEREEE (p <0.05) - fH# ] Duncan % 8 2 LIRSE R AU RS A1 E Y
[RIREUTS » R IR P E 5E RIRF ] TR AR 132 MPERE R AR H (subset C) - [fi 27 H
HIBRFRIRSE A TRREEE 53.3 8 (subset A) » Hifik b ME - dhASAHSABL I AR H
SRR R Ry 67.4 B ~ T1.4 B0 65.6 B - AR TREEB -

BRI AT B f =R L8 ARIBHIR H H i S =50 KA -
ENBGERR R E TR OREE (4.5 K/57) > HERMKKREIEARE (9.2 X/57) B2 (10.2
Kigr) ~ HIBFHEE (10.5 K/53) » iR RS =R (11.6 K/70) © FaSAE
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BAIR ORI R EE - HiE B R iR H R - ORI BRI © &
i 30.9 /53 o s b N YGERR LRI B BIEIE - 2 23.1 K/ - 1P R-R 3H

PRRER - T TR e SR Bl P 7 B T+ 1T O S R A B b AR B ] B AR
H BRI - o EEEE Rl ER B s - i i EREE A B iR -

Ry P TR B B T F S far S AR 0% - 3230 E B Al R b i S EE Rt H
A TAREfar sy o

x4 AEEENFE B HENRFEERHTINHER

HABTE 18 AR SEHR HHE 5 F{# P{E
2k 31371.85 19 1651.2 9.79 <0.001
EIRE 209537.9 52384.5 310.56 | <0.001
BllEE Y= 22145.89 11072.9 65.65 <0.001
iE AR
H1H %%#%E?%g 7169.36 8 896.2 531 | <0.001
/IR HS
= 44867.77 266 168.67
| 315092.8 299
2R 4469.73 19 235.25 8.65 <0.001
2R 13483.23 3370.81 123.94 | <0.001
— EllE RS 2534.89 1267.44 46.60 <0.001
B S T
* b 2018.45 8 25231 | 928 | <0.001
A/t X
R 7234.37 266 27.20
TR 29740.67 299
2k 3158.7 19 166.1 3.43 <0.001
EilRH 309.4 77.3 1.6 0.175
AR 1646.6 822.4 17 <0.001
IZHR? T
KB %%#%E?%g 3734 8 46.6 0.96 0.465
/IR HS
R 12876.6 266 48.4
| 18349.0 299
2k 24151.02 19 1271.11 25.28 <0.001
2R 4112.03 1028.01 20.45 <0.001
BlECRET = 2018.96 1009.48 20.08 <0.001
l\\ﬁ_{ié pei=i=y N
e %%%%%Q%g 528.84 8 66.11 131 0.236
A/t X
R 13373.02 266 50.27
TR 44183.88 299
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x4 FEEINE B HEENREFESERITERGE

HABTE A8 B SEJFH HHE 5 F{# P{E
ZEE 1446921.30 19 76153.75 27.15 <0.001
2R 171199.42 4 42799.85 15.26 <0.001

T4 RR Bl ST 187542.84 2 93771.42 33.43 <0.001
S R-R -

[l el B E
e 21870.34 8 2733.79 0.97 0.456
FALZ NN
R 746145.32 266 2805.06
vl 2573679.22 299
ZEE 58800.13 19 3094.74 13.27 <0.001
Z2IRE 2295.03 4 573.76 2.46 0.046
BllEELET = 2967.23 2 1483.61 6.36 0.002

R o 1

TR '?[fffai}%x 144920 8 181.15 0.78 0.623
A/t X
= 62029.89 266 233.20
| 127541.48 299
st 14334.77 19 754.46 9.83 <0.001
EIRE 2770.15 4 692.54 9.02 <0.001
Bl s 1.54 1 1.54 0.02 0.888

TR = I

T E%%;EQ%Q 323.06 4 80.77 1.05 0.382
R 13128.22 171 76.77
HEAT 30557.74 199
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by wAIEE A prse | Duncan 2
FTRYE 67.4 9.2 B
. iR 71.4 13.0 B
i R 132.0 338 c
) BB A B 65.6 13.5 B
PEE (R 53.3 15.4 A
ETYGE 4.5 1.7 A
i A FH 5H 10.5 3.2 C
Lo HhEER 16 50 c
(EEWNES 9.2 4.0 B
PEIE{FE 10.2 3.8 B
FTE 11.5 6.3
HhEFREE 13.8 12.5
AR R i BEERIES 12.0 53 Filig=EE P ot
EEYNE 11.0 5.0
PEE (R 12.4 5.9
FTRHE 23.1 11.5 A
- S FHE 27.7 11.2 B
ol /iE'\E R 309 12.4 C
) FEN. 276 122 B
PEIE{FE 28.8 11.5 B
FTRYE 647.7 94.1 C
. H 5 TE 620.2 101.6 B
AR T R 600.9 947 A
&) e 629.9 117.6 BC
PEE (R 613.9 96.5 AB
ETYGE 57.7 16.0 B
i A FH 5H 56 18.5 B
R R HE AR R 51 17.7 A
(EEWNES 54.3 15.7 A
PEIE{FE 57.7 20.6 B
FTRYE 52.9 9.9 B
e Hf R B 48.4 9.8 A
E(ﬁg@i g 57.8 10.5 C
EIEWN 52.9 11.6 B
PEE (R 51.9 9.3 B
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3 94 46 A
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I RE 2 10.7 8.6 B
3 9.7 6.8 A
e I 29.4 124 B
o 2 231 1.7 A
3 259 114 A
_ : 1 591.7 773 A
¥ ;};ﬁﬁaﬁﬁ . 2 652.1 89.2 B
3 630.8 100.7 B
1 53.1 19.3 A
DRB R 2 51.2 22.6 A
3 58.6 19.1 B
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