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Psychometric Analysis for Designing Elderly Customized Walking Assist Device
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ABSTRACT

In accordance to rapid aging of population, the accidents of elderly pedestrian and pedestrian safety are becoming very
important issues. In terms of smartphone technologies, older people are increasingly looking for useful and friendly ICT services
that which can add a value on their silver life. This paper introduced a new IT-based service for elderly walking assist using a
smart-phone accompanied by a wearable watch. We describe the functional requirements and a systems architecture model with
an interface between a smart-phone and wearable watch. Moreover, this study attempted to verify what services are needed and
to estimate elderly pedestrians’ WTP (willingness to pay) for IT-based walking assistance device. A total of 189 elderly
pedestrians were randomly surveyed through face-to-face interviews. The questionnaire consisted of 3 categories: (1) questions
pertaining to socio-economic status, (2) 12 questions regarding walking attitudes, and (3) a question to measure WTP. With this
gathered data, factor analysis and path model estimating were conducted. The results identified the elderly user requirements and
the use-value of new innovative products for IT-based walking assistance services by two groups(latent elderly and elderly). The
modeling result shows that elderly’s service preference would increase the possibilities for the commercialization of IT-based
walking device with improving their walking safety.

Key words : Elderly walking, Elderly ICT service, Pedestrian safety, WTP, Path model
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(Table 2) Questions used to measure attitudes

Socioeconomic Variables Number Perc(%l)ta 8¢ to walking
Gender F?riﬁe 17 190 gé Attitude Variables Questions
40~49 years 3 2 xattl Sidewalk I think it is comfortable to
50~59 years 82 43 comfortableness | walk on sidewalk
Age ?8:.6/3 zggrrz gg ?2 xatt2 Sidewalk safety iigclgilkit is safe to walk on
80~89 years 13 7 - It is easy to find a new way
None 57 30.2 xatt3 Way finding which I never passed before
Monthly LESSSOO% (%3000 %;‘ ﬁ; Ma It is easy to understand a
Income 31 OOO~$i 000 5e 35 xatt4 un dersta?l ding pape}r1 map and some kinds of
K A - rough map.
2 29.
Qver thﬁll:) $2.000 gg 1986 Navigation It is easy to understand an
. Less than a year 21 11 xatts dsystemdin information from the
Period [ Tess than 2 years 31 16 understanding navigation device in a car
of Smart | Tess than 3 years 32 17 xatt6 | Crosswalk using I think it is dangerous to
Phone Less than 4 years 21 11 cross the street at a crosswalk
Use Less than 5 years 22 12 . I think it is dangerous to step
Less than 6 years 12 6 xatt7 Road crossing across a street
More than 7 years 16 8 I feel I am in danger when I
KAKAO Talk 140 185 xatt8 Bicycle passing | walk on road allowed for
Communication _app) ) bicycle use
Main Internet Search 120 15.9
= . I feel uncomfortable when I
Reas‘?n Nav1gat10n 64 8.5 xatt9 Overpass bridge walk on overpass bridge and
for Usin; Public Transport 60 79 underpasses
¢ Telephone 7 0.9 underpasses
. Status :
Other 8 1.1 . . It is uncomfortable to
Alone 23 12.2 xatlo | information for recognize where elevators/
elevation
Housing Couple 119 63 facilities escalators are
With children 43 228
etc. 4 21 Bus median It is uncomfortable to get on
xattl1 Jane bus at median exclusive bus
lane
High pedestrian It is uncomfortable to walk
xatt12 gh pe the area with a high

3%, g
opof Y& A7t i WTP(willingness to
pay, °|3t WIP) 54 JE=R TAHIUT.
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(Table 3) Questions used to measure service

preference
Service Questions
. Vibration service as a means of providing
Service 1 L . o
navigation information for unfamiliar routes
Automatic notification service to guardian/
Service 2 | surrounding people in an emergency
situation
Service 3 Self SOS sending system in an emergency
(button type)
Service 4 Information system of approaching vehicles
when users cross a street
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(Table 4) Descriptive statistics of walking
attitudes factors

Variables Mean | Std
xattl Sidewalk comfortableness | 5.34 | 1.397
xatt2 Sidewalk safety 5.34 | 1.499
xatt3 Way finding 340 | 1725
xatt4 Map understanding 338 | 1919
xatts ljlfgérgsﬁ]‘l’ghfgysm 451 | 1.864
xatt6 Crosswalk using 445 | 1.639
xatt7 Road crossing 493 | 1.629
xatt8 Bicycle passing 499 | 1521
xatt9 l?gggf;‘::%‘;ﬁdge 492 | 1876
xao | Status information for | -y ) gog

xatt11 Bus median lane 424 | 1.760

xatt12 High pedestrian density 446 | 1.690

Service 1 X;Eggt‘l?gnwa“‘ing 517 | 1172

Service 2 | Automatic SOS system 571 | 1.600

Service 3 | Self SOS system 5.89 | 1.506

Service 4 | Car access information 528 | 1.686
3. WTP SE &
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(Table 5) Rotated factor loadings on attitudes
to walking

Factor
1 2 3 4
(9.32% | (11.38 | (23.03 | (32.98
) %) %) %)

0.869 0234 0.025 0.04

Variables

Sidewalk

at] comfortableness

xatt2 | Sidewalk safety | 0.890 0.063 0.145 0.044
xatt3 Way finding 0272 | 0837 | -0032 | -0.086

Map
x| erstan ding 0224 | 0838 | 0049 | -0212
Navigation
xatt5 system 0077 | 0831 0054 | -0.085
understanding

xat6 | Crosswalk using 001 0022 0.864 0.185

sty | Intersection o000 1 0005 | 0866 | 0265
crossing

xatt8 | Bicycle passing | 0.113 0.048 0.854 0.187

a9 | Overpass bridge | o000 1 001 | 028 | 0787
underpasses

Status information
xatt10 for elevation 0.012 0257 025 0.754
facilities

xattll | Bus median lane | 0.073 0.16 0.161 0.858

High pedestrian
xatt12 density 0055 | 0049 | 0.116 0.845

Kaiser-Meyer-Olkin measure of sampling adequacy=0.75
Bartlett’s Test of Sphericity:sig.0.00

=29 409 A WErE s i (index)
< Yy # FdsteA gdstua WHYAE
(internal consistency)E AES}AT. Wd A==
Cronbach’s a .2 #@stA H =4, o] gho] 03 1
Abolo] Z+e JHA A 19 e FE YALA L}
=03 B dwbd oz 07 odeld 8 M
HAHEA =R dtstn] £443 <Table 6>% 2]
489 ZAA W BT By FAA 188 F 9

58 2 7 =

< A=Y WAHLA A02 =EHIUT

(Table 6) Latent-variable setting

Latent . Cronba
Variables Observed Variables oh's a
. xatt] : Sidewalk
1 : Sidewalk comfortableness 0.776
Environment

xatt2 : Sidewalk safety

xatt3 : Way finding

n2 : Route xatt4 : Map understanding
. — 0.821
Understanding | xatt5 : Navigation system
understanding
3 - Risk xatt6 : Crosswalk using
1o IS xatt7 : Intersection crossing 0.870
Cognition - -
xatt8 : Bicycle passing
xatt9 : Overpass bridge
underpasses
n4 :

. 10 : infi ion fi
Discomfort xatt10 Status. ini om}a‘tl.on or 0.863

elevation facilities
Index

xattll : Bus median lane
xatt12 : High pedestrian density

4 342 A4 188 P
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2 ARAlg Wmaugkeh MHo2 654 ol
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Y Al nEAR A QAR B AT
Me B 8 AAH AAH 7o FA5H
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ARt g 2ol AAH nHEYA 9} uF R
YA 152 FEIAT
IF: AAY 1R RYA

40~50th 3 2A, 859)
I8 2 18RIy
6ot ©]’¢ A, 104)
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(Table 7) Result of t-test by group
Mean (St.d)
Variable tp
Group 1 Group 2 value | value
WTP($) 2524 (41.04)|38.46 (57.15)| -1.79 | 0.08
Service 1
(vibration walking | 4.81 (1.78) | 5.79 (1.72) |-2.54 | 0.01
navigation)
Service 2
(automatic SOS) 5.61 (1.55) | 597 (1.64) | -0.76 | 0.45
Service 3
(self SOS) 5.79 (1.46) | 5.37 (1.55) | -0.83 | 0.41
Service 4
(car access info) 5.18 (L.71) | 5.10 (1.67) | -0.77 | 0.45
1 : Sidewalk
cewal | 535 (146) | 533 (118) | 0.11 | 091
: Route
Urrll%lerstanding 425 (1.55) | 3.37 (1.49) | 3.99 | 0.00
3 : Risk
ognition 496 (1.30) | 465 (151) | 1.46 | 0.15
w4« Discomfort | 416 (1.43) | 4.69 (1.53) | -2.44 | 0.02
% shaded: there are statistical differences significantly
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