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<Contribution> Japanese version of NASA Task Load
Index : Sensitivity of its workload score to difficulty
of three different laboratory tasks, by Shigeru HAGA
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Workload of three different types of laboratory tasks, each of which has three
difficulty levels, was measured with the Japanese version of NASA Task Load Index
(TLX), and the result demonstrated that the obtained workload scores were sensitive
to the task difficulty in any of the tasks. The weights of the rating scales, which were
decided through the pairwise comparison of the importance of the scales, were found to
be unique to each task. This indicates that the three experimental tasks had different
constitution of loading factors from each other, and that TLX is applicable to various
types of workload. Then, correlation and regression analyses were carried out and the
results were compared with those reported for the original NASA-TLX. Finally,
worlkload socres which were obtained with no pairwise comparison from the ratings on
the same TLX scales were compared with the regular Weighted Workload (WWL)
scores, and their validity as alternative indices of workload was discussed.
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Tab.1 Japanese titles of the NASA-TLX scales, their endpoints, and their descriptions.
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Fig.1 Computer display layouts for the experimental tasks.

a : visual search, b : mental arithmetic, ¢ : tracking.
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Tab.2 Visual search task performance ; mean (number of subjects=12) and
standard deviation (in parentheses). '

% ¢ tvbe EF REHT & RA* REYF EFRO
L 35.33 41.58 0.17 2.75 0.17 86.15
- ‘ (4.85)  (5.31) (0.37) (1.53)  (0.55) (2.31)
b M ~ 33.08 38.83 0.17 7.17 0.75 89.90
. (5.51) (5.26)  (0.37) (3.6  (1.30) (4.49)
H 20.25 35.83 1.75 15.42 6.75 70.10
(6.44)  (7.01) (1.53)  (3.82)  (5.57) (9.15)

* by b, EEH, BOM, AL TATAMENSSILE " H3", ERNZHES
1 “2nt, FRBRVLOR ‘53", BMNHIOK “Bw" LRELRT L ERT,
*o EZH(%)=100% (t » b +IEZEHD) /80BT
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Tab.3 Mental arithmetic task performance ; mean

(number of subjects=12) and standard devia-

R4 b7y dr/BEOHERER(124209(E, b v
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Tab.4 Tracking task performance ; mean (number
of subjects=12) and standard deviation (in

tion (in parentheses). parentheses).
% # EBER BER BT EEE%) # ¥ W2 URRM(E)  BRREE(%)*
L 134.00 1.58 138.58 96.34 L '6.00 98.00
(32.23)  {3.99) (31.03) (3.20) (: 5.42) (1.81)
M 65.92 4.67 70.58 93.25 M 15.29 94.90
(19.59)  (2.49)  (20.21) (3.79) (13.51) (4.50)
H 42.92 3.92 46.83 91.13 H 27.96 90.68
(11.57) (2.25) (11.25) (5.16) (19.84) (6.61)
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Fig.2 Weighted Workload Scores calculated from the ratings by 12 subjects for the different levels of
workload (Low/Medium/High) in the three different tasks.
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Fig.8 Weighted Workload Scores averaged over 12 subjects for the different levels of workload (Low
/Medium/High) in the three different tasks. '
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Fig.4 Weights given for the six TLX scales : Mental Demand (MD), Physical Demand (PD), Temporal

Demand (TD), Own Performance (OP), Effort (EF), and Frustration (FR). The weights shown in

the graph are averaged over 12 subjects.

i3, 1o 2BETRNEREA LI, FIvF
vIEBTREEHAI ATV S "SARIEK" i1, b
ORBTRBRLEVCER LS THS,
ZOESRBEI L > THADI/INI —VITKERE
wRLSNBZ LS, SEORREELSHEEARND
BREROETHECEROR22VDOTHoT L

BREE N, Lhrdbls, YOERIZO WWL &%
BATENLTERE Tt kid, BXEHIR
NASA-TLX H3EERR & R, 428 1 7oFsx
BATEZZLERTOLOTH S,

B, Y Y+ VRO NASA-TLX BSRE R
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Tab.5 Correlations among workload ratings on the six scales (N=108).

MD PD TD OoP EF FR
MD : 489 - MFAYER -
PD : B{EayER —-.04 —
TD (#4267 Vvy¥a— 46 .17 -
OP : {ESRBUAK*** .36 .38 .33 —
EF :% H .38 .29 .29 .52 -
FR :75Abv—¥ayv .28 .45 .26 .47 .40 -

¢ BTV OBEHEBIRE

. 3 OOREENETNRLBY DOHREMNIRHFDOL L THELRERETRTAL

KLTHBLE
ses CTEWT F IRV

B6 6 REOFEMT “SHHAN" OREMEER LY & & OBRERM ()

LIRBEERRR (5 RE)

Tab.6 Coefficients of multiple determination (r?) and standardized partial
1 regression coefficients (8-weights) for the six rating scales regressed on

:L,“Overall Worlkload”

B oE gt MD PD TD. OP EF © FR
REER 83 .1 .09 .30* 5 .34 18
B OH 80 .41** —.03 —.15 15 .31t .37
FSykyy 72 .13 51** —.03  —.03 .38** .1
SHE 73 .25 15* .08 08 .36 - .31
* p<.05 ** p<.01
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Tab.7 Means (AVG), standard deviations (STD), and coefficients of
variation (COV) of “Overall Workload" ratings and various TLX

scores.
ARBRRE
&b WWL OW AWWL RTLX CSTLX
AVG  41.00 37.42  41.40  38.28  40.22
L STD 22.23 21.86  19.62  19.53  21.29
COV 5422 58.43  47.40  51.03  52.93
AVG 5575  54.00 53.87  51.60  54.56
M STD 17.15 21.13  16.90  16.37  16.63
cov  30.77 39.12  31.38  31.72  30.48
AVG 75.08 71,25  73.68  69.07  173.46
H STD 15.18 23,75  12.60  13.37 14.51
COvV  20.22 33.33 17.11  19.35  19.76
EESIDRE
it WWL OW AWWL RTLX CSTLX
AVG  49.67  49.50  48.81  44.47  48.17
L STD 17.43 16.46  16.87  16.77  17.20
COV 3510 33.26 34.56  37.72 3.7
AVG 61.67 62.75  63.21 558  60.02
M STD 10.36  14.80 11,19 12,03 10,73
COV  16.80 23.59 17.71 21,53  17.87
AVG 66.83 71.25  66.98 . 59.86  64.85
H STD 14.19 14,13 13.001 12,82  13.50
COV 21.24 19.82  19.43 21.41  20.82
Vv /RAE
& WWL OW AWWL RTLX CSTLX
AVG 54.33 5217 52,38  46.74  52.38
L1 STD 19.67 19.70  19.71  16.61  18.64
< COV  3.19 37.77  37.63  35.55  35.59
AVG 63.83  62.42 61.70  55.24  61.54
M STD 17.00 20.00 13.73  13.02  15.68
COV  26.63 32,05 22.25  23.58  25.49
AVG 69.25 67.67 66.56  59.14  66.48
H STD 14.67 19.60 14,77 13.61 .14.25
COV 21.18  28.96 22,19  23.01  21.43
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Tab.8 Correlations among ratings of “Overall Work-
load” and various TLX scores.

WWL OW AWWL RTLX CSTLX
WWL -
ow .8 —
AWWL? 94 86 -—
RTLX "~ .95 .80 .97 -
CSTLX .99 .79 .96 .97 -

¢ E7 YV roREHEEYK

6. bIc

BARER NASA-TLX AW T3 S0 Z RS
ROV — 70— FHIER{ToR LT3, wWFhoR
BizBwTy, BEEOTLEBEL SNBELEY—
7 o—F@AnEs Nk,

¥h, REOREECHET 2—HHEhoHHEh
AREDEAL, TLRKESBRZZ LD
Dok, TOT LR, 3 DDEREENSIERAT
OHTHERERDOR L2 LD THoRENTHD,
TLX @RREROR R 2 ML OERCEBTETH
B3ILETRTAILDOTHS,

36K, REGEBROBYM RT3 L oHicigEs
L UVARRMIETo R LT 3, 3 Y SFAERD
NASA-TLX Lt IZIZRROBERBE S hi,

Bz, —SHBEAELAHERE»SBOhIE
HRETR#EL A & & 3, FHO NASA-TLX 840
53 WWL KR THEREMOTIHI /NS {, WWL
P “SUNAHE" LOHEBLEL I Ebhot, &
DRMPEIRT—-7 00— FOREBBRIZHE > TERED
BAERPOSWET S AWWL , REXREFRDOE
KURECLEREETWTES LB 5 CSTLX
MEELD, BERFRIEBL TS TERRSLL
FETHS, Lo, SEMFICHLE CSTLX 84
DR, &< % T—HHBEORRES S OREMTH S
e, SHOMRTIOHFEOEYELRIET 248
NH3,

BAFHR NASA-TLX OREBEPEIEFES &, 1Y 2
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ERACBUIRERESULEROBEL, £6,
5, BEREORL ZEMOMBRE LE- - L%
BYELT, RUECERMORR, bovitdar
fToRrhifz ey, TOK, BREORMEE Vic
Db T ETBET 3 LELTTI LS, &
ARyl iz b QA KEERR NASA-TLX % 1 484k
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KLULEHFER TLX 22D “Ielc B " LTk
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