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Evaluating design alternatives based on
magnitude estimation
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Abstract

A psychophysical measurement technique called “magnitude estimation”™ was
used to evaluate several interior design alternatives for a high speed train. Pas-
senger activity, seat direction, and passenger age were manipulated by using a three
factor within — subjects experimental design. During the experiment, two dependent
measures, a line length and a numerical estimate for each alternative design were
collected to validate the experimental procedures. The results showed that pas-
nger seats arranged in the same direction as the running direction of the train
was favored nine times more than the opposite. Also, the subjects preferred liste-
ning to music in a coach train to the other activities such as reading newspaper,
watching a movie, and resting. This paper demonstrates that a psychophysical
technique can be used in the design of a development process, especially when
it is difficult to quantify design variables such as subjective opinion or preference,
etc.
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II. Psychophysical Scaling
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E 2 2MBM E
Source df SS MS F P
Sk 2 20.99 10.50 2.24 0.1309
i 1 38.46 38.46 8.72 0.0076*
QX 2 4.56 2.28 0.52 0.6038
RS 3 15.37 5.12 3.80 0.0144*
AR XY F 6 7.39 1.23 0.91 0.4916
WX F 3 1.09 0.63 0.60 0.6157
AEXPEXYF 6 491 0.82 0.78 0.5912
SUBK %) 21 98.26 4.68
X SUBJ(E %) 21 92.64 441
8% XSUBJ(Q%) 63 84.98 1.35
WEEX 35 X SUBJ(AH) 63 66.33 1.05
Total 191 435.79

* F94F a=00514 #9
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s Y5 d3x9 AV= 72t 28, 160,
84, 487 YEMGI Newman— Keuls TestE
AA A 29 5004 BRo], e &
A, B4, vt e dEiM e A
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AEFTol FE F2 72 A¥xH W A
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71EE AAsldol AN HIE7} 78S
oujgint, vpATo R I 9o BE wH
8L BAHLE {3 2o]E Holx g
Ao 2 VEFFTHP0.05).
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