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ABSTRACT

Gyeonggi Province has established a bus information system to provide real-time bus arrival
information, aiming to make bus usage convenient for its residents. While the Gyeonggi bus information
system is becoming more advanced through the application of IT technology, there are still
information-vulnerable groups finding it difficult to use. In particular, the elderly have a low level
of digital information literacy and habe difficulty using it. In this regard, this study aims to address
the information usage disparity among the elderly in public transportation by utilizing expert in-depth
survey methodology known as the Delphi technique. The study classified the policy initiatives that
Gyeonggi Province should undertake into three categories: user education and expanded promotion,
technological development and dissemination, and providing convenient usage environment. Through
Received 21 August 2023 two rounds of surveys, the study assessed the priority of ten specific sub-tasks within these categories.
Revised 18 September 2023 Additionally, it gathered opinions on the effectiveness and feasibility of each item. The results yielded
Accepted 21 September 2023 prioritization and evaluation of effectiveness and feasibility for nine sub-tasks. Based on these outcomes,

the study proposed future projects that Gyeonggi Province should implement to address the information

© 2023, The Korea nsttute of disparity among the elderly, offering a comprehensive approach to bridge the gap.
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tights reserved. Key words : Elderly Population, Public Transportation Information, Information Usage Disparity



HE7t duto] ZALE S8 DEE9| tEUS YEo|8 AR sfatet A7

I.A &
1. 7 @ =5
AEE wYl0] MAE B oG5S (TAFFREAATEIY, & AR MAHRA NS T
Fafe] AT W2 SH RS 0053FE ATHATE AT M2 S PRE AT QA ATHE AL
e Megu BUIE B9 JUE ATTY, AIEE U 2L} FUE 18T £ 3w A
s 9)

[
It}. o]¢} o] Z7]ell= ARt HV-: =2 Xéif“ Ao HToll= B Wixke] R, AU 2~
A AR 3 A7 =0l EFEP S}
g 3=kl HA4 S dofsiy a5 AAT
Atk whEkA UV] 2 ]EH"HL *UPEE Ol%o]b} AR T Jlole aEFHE o]&38l7] ofge Zlolt.
ZQl = HT YAl AREECR o ofstA] o EEoA QAL ZtE o Heol JHsdtth
371 WM2ARE A2EE 7] ddo] Hestsorta A ARE o] 83517 ol AEEe] 3
o fEuEte ol e ARES ARFGASo T sk Fell]l, 1R T, ALSSF, FolRle g ERs A
THMinistry of Science and ICT-National Information Society Agency, 2023). 7L FolA = ¥ o] TXE Hr 3}
Fwol 7HE B2 ATeE BH1EH Utk ARFAGAATLANA F3YgE 2021 Fmmrojud AL, o]
H 245 33l 4715 50tiv w8 EYS 4.6% o83t 21om 60t o] 3%H|Nto] o] &dke ZoE
uvebsith 3] 2P E §2 500 o dellA 03%To] o] 83t e Ao E UEhgTh IT7]&9] Wl 3
Yol AHgEo] &8 F e FRE Bolgd e B8t HRFHAGAZ 1HFL o3t ARE &85}
AL QA FekaL Qi
FHvge doz AT F453] J1dE ZolH, old 1HFE uHT
o 2 OJ:rLi 013155} HHZ%‘%M] A&7} AS2A dapol7WE 283 F71=7F 1

=

EE
ES

4

-

Al
2z H

oz

fo &

re

I o
w2t rlo

U ) o)
=
-3

)
N
BN
>
2
>
rl r ol)lv
ol
t
Y
4
o
o
_9,4
_0|L
is
2
mlo
©
ofo
D)
=
Ho
e,
ofoi
37
et
=
[SIEY
N

o

f
fd
ol
k%
oX
:i
oo
g
N
off
ox

0 FUIO
(1
Mo
gﬂ
=)
=
op
FullE:
oft
brt
o
E
@)
<
5
>
)
I
Q
c
=
<
o
X
:‘/},
o
oft
I
B
o

oo }_rj ™olo o O
rE
o
i

By j}
a
=
N
=]
i
i)
i
051‘
)
in)
_Vg‘
M <
Y,
o|N
&
&0
S,
2 —
b
i
i
iin)
_Vg‘
it
oft
:c‘>L_v‘
k1
ol
of
fo
=
ofy
Bl
of
o
h:
o

128 QIR TSYUR| =27 223, M52(20234 109)



27t duo] ZALE S8t 1S fFus FEO0|S HA s Lukor

AAE Zol7] AN e B7)EE, 224 AL, AL 719, 285 A7 A3 o] dasiva %
3k%Th Kown(2022)2 F=A5 A HAS W EA] 2020 tAE FRAX AejzAPdolE| & &83te] AH
o A, ARSI 54, AlA B AN A0l ARaFe viAls dFe FAsY 1 A% 1
B2 AFEH EAE3 JHY o] g0l b A vlusty e sFoly AL eHE W 57
ojof A sig AlTol ek 71719 By 3 AR wfo] A&Hofof & Axdnt. 53] ALS uH TS
ez FE Aol Attt F43t¢th Oh(2023)= AFNEE 7R vt o] AAE j&st7] 9
skl o} PEf A Aol Fsta S fsiM= BASEel Basttal sioith 9714 FHof g
HeAle meid Ho@ = 1, vdo] 25 deE ofsista, vrols v 8l HAsA Y- &8

g = e 9 o2 Ao H T (Ministry of Science and ICT, 2023). NamGung et al.2017)2 “2015, 20163 1L
FA AAFEd 71sH7E dHRA ATARE o] &35k A2 60t ©]/d(60~694, 70~794, 80~89A]) 1L
B2 1,6058S R FR3} o] §ES HwaGT A7 A 1¥HA O AE HH3 o] &2 60th
59.6%, 70t 17.2%, SOEH 97%i w4 FHaste FAE BT 18T W FRo|& Axt 7] W
ol 70ﬂ1 o], oAz} =8I, Mgty =9I, BNt AAsHA 1 =% T AEAGAZTS 1T HH3}
:L% 7Nte ”J&“% 734 th Kim(2016)& 12 xvioﬂxi AR 73;‘(%

o
H,
e
4
;0
Hﬂ
r
R:3
it
O
>
-0,
il
T X
oX o
2
2
é“.:
é
rlr
rz
nu
rO
Qﬂ
!
N
N
.
o r
ox
By
o
ot
>
>

&R ZjE 3 Aol el :4%}1:1 9%, % L £55F 5
o] o]l FFe FL A== Walnt Ak oz FRo| FALT AL lA At J=H tF
WE ARol g e AT+ BA ¥tk B AFE AE/HE YO E duto] A 7PEE E83) 1% T
HELE FROJEAAE 343517 9T HAE =S5k A= oA apEge] Qith
<Table 1> Literature Review

Author(year) Research Methodology Improvement Approach

1. T inf i 1derl; i
Jan et al « Theoretical Consideration | recllu.ce the .ormatlon gsag.e gap @ong the e def }.f, we. propose the 1:1(?065.81ty
(2022) of policies focusing on motivation, physical access, digital literacy, and utilization.
Kown(2022) * Survey . . The necessity of device distribution and digital literacy education for the elderly
* Regression Analysis was suggested.
The definition of ia li i f lifelong learni
Oh(2023) « Theoretical Consideration | ¢ definition of media literacy and the importance of lifelong learning were
proposed.
NamGung et * Survey A proposed development of educational programs taking into account the elderly
al.(2017) * Regression Analysis age groups, gender, and educational levels for addressing information vulnerability.
Kim(2016) « Theoretical Consideration The .need for. educational, technological, economic, and social responses to address
the information gap among the elderly was proposed.

Differentiation * Delphi Survey Suggestions for Improving Public Transportation Information Utilization for the

in Research * Policy Proposal Elderly

Vol.22 No.5(2023. 10) The Journal of The Korea Institute of Intelligent Transport Systems 129



1. B2 oM JiR

B\Ee AFSHE TYAE BPOE BFRE JRol§ ARE i) A% AL ERHoE B9
stadt 23l AH Wsto] 2AE FYSAL Avte] 2N BEEE <Fig. 153} Ltk 2AE AW ¢
A AR M2BE 5 ATRE Aa0ls AN AL Aok 29 L9 100 AT SEsLe
o, $BE <Table 29 2ok A9 3BEE Kim(016)0] AN 4} Fg Fushglon), OAg Axe)

o] Efatal gpefstr] weel ol& OV‘OV] AsiH = g SHo| ticko] dasty w54, 7|€4,
AR, A8 ol Basttal FAS. 107] FAls A AR AGolA AA o s FRHIL Q=
A, BEEARE Bl AASL ARV AR, A71E AR e stk

ol ¥ A= AA, o8 s B FRE g, 24 JleriT 9 Ba, AR o887 e AToE 3
N HEE s AR o84 1E 5 FH Fhs DxRlE0] F2 o838k FAAA Sl L)
Foh= A, QAR S Tl FEol&sE e dEFe A, QFHolE T3 o8 WY SRANY
AstAt. 24, 71e/id B BgdXe @RV 2EFE s o] 8 HIAS Eol7] Asl 2] 2
719 ARUYE-E BESSE A, G084 XS 4 WHAAET} o] gAfA As o s diHo JrE

<Table 2> 3 Goal and 10 tasks

Goal Tasks Implementation Methods
(DEducation on facilities for the elderly, senior | Currently, facilities such as senior centers provide education on using
citizen universities, and visiting solitary elderly | bus information provided through portals, but they lack information
L (training on available seats, low-floor bus about available seats and using the boarding bell. Therefore, education
U§er selection, using the boarding bell, etc.) is provided to enable the utilization of these features.
education and (@Conduct experiential education (education on | Through hands-on experience of using transportation, attendees
expanded . . I . . . . . .
promotion information usability through on-site experience) | acquire knowledge on how to use information effectively.
(3Promotion of usage methods through media Promotion of usage methods through advertisements onboard buses,
TV, etc.
@Plsplay ,Of s@phone app and bus StOP . | Displaying information with large and simple text and design,
information with larger font and standardization allowing users to select and view casily.
(larger text/simplified functions)
(5Development of technology where bus Storing frequently used bus routes and stops and providing alarms
2 . information is automatically provided based on | on users’ smartphones through bus route optimization using Big
Technological the user’s (smartphone) location Data by Gyeonggi Province.
development - — — -
and @Int.eractlve voice informafion input a.nd gu1da.nce Providing voice services when selecting bus information from
dissemination |  YOIC€ output system for bus stop information bus stop information terminals.
terminal devices and personal smartphones
(DInstallation of bus information display function | Integrating bus information into facilities frequently used by the
on IPTV in elderly welfare facilities such as senior | elderly, such as senior centers’ TVs, through information linkage
centers (Gyeonggi Province’s ongoing pilot program).
(®Expansion of local communities offering sharing | Collaborating with local communities (resident center volunteers)
3i' ) of daily information for the elderly to offer information usage services.
irrf\jeliggu (9Deployment of bus stop boarding and alighting | Placing bus boarding and alighting assistants at designated times
usage assistants and locations during peak elderly boarding times.
environment ([0Operation of call center exclusively for the elderly | Creating a dedicated service call center for the elderly and
and information-vulnerable groups information-vulnerable groups to provide response and support.
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o

2, First Delphi Survey 3. Second Delphi Survey
+ 3Goal, 10 Tasks »  Prioritization of 10 tasks * Re-select priorities by
reflecting the first results

* Verification of evaluation
results(CVR, Reliability,
Validity, CV)

<Fig. 1> Delphi Survey Flow
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(92.3%), 5~10¢] 1Uﬂ(7 7%)°1tk. 13318 2717} 1070 Ao os) «9E AAsten, 129 103,
2529] 94, 39 84, 49 74, 591 6%, 69 54, 759 44, 8¢S 34, 99 24, 1059 1Ho=E &
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<Table 3> Results of the first survey
Total rank Mean
Tasks ..
(Total Score) | (Standard Deviation)
(®nteractive voice information input and guidance voice output system for bus stop information
. . 1 (91) 7.00 (2.55)
terminal devices and personal smartphones
@Display of smartphone app and bus stop information with larger font and standardization 2 (90) 6.92 (2.81)
(DEducation on facilities for the elderly, senior citizen universities, and visiting solitary elderly 3 (88) 6.77 (2.59)
@DCV’CIOPIIIGI.II of technology where bus information is automatically provided based on the 4 @87) 669 (2.32)
user’s location
(@Conduct experiential education 5 (84) 6.46 (3.33)
®Expansion of local communities offering sharing of daily information for the elderly 6 (69) 5.31 (2.53)
@Installa}tlon of bus information display function on IPTV in elderly welfare facilities such 7 69) 523 (2.45)
as senior centers
(@Promotion of usage methods through media 8 (55) 423 (1.96)
(0Operation of call center exclusively for the elderly and information-vulnerable groups 9 (54) 4.08 (2.56)
ODeployment of bus stop boarding and alighting assistants 10 (29) 223 (2.24)

Note : (D-@User education and expanded promotion, @-(7Technological development and dissemination®-(0Providing convenient
usage environment

Vol.22 No.5(2023. 10) The Journal of The Korea Institute of Intelligent Transport Systems 131



Aoz Ausdris oviolt, EFUAE 58 Yo e AR/ oA Aolg Yt ARE,
T AL 196333 MAE VBT 9tk 14 A @AFL WA BE)e) sjele] vk EdA
sl AR A @ okl 94 FYA2E, DAVIEE U3 AFAY AN §L 2 EEHL BE
G AP b, Dl AN, I, AR GREe A, A 49, S0 ol

2l
$) WEOE SHEAYL BT BV OFFE W2 S5 B30 A UF SHEIAE M ko
W, 492 vHISAL 29510 S BAbsE Zoleh A 0R AelAl AAv} astihs oj7iol
o gtk
27 W] ZAE 13 ZANA Qe RS HPOR BAFS =
vhi B9} 98Xk AHASTAE 58 HER Brhshe MBS /9SG Bageld FAEY A B
4 B3 B8 Sfilie, QWATHOIR B} 3AE A £YHD UG + ASAD A2 rgﬂ
# SISl 1] A7 S, 5o S e Yol =<
2] WAE BATE 14 Gt A FAT AT FD, PHS FAL WARES S ‘—’F%’, 8
£ AAT 2 moﬁm A2 wjsgon, Y SAE wgstl F o pAoE F4s
o 107] A Fol ARA M2 ek S0 WA IAE A F o7l BAR AEHE AWt
oD el BAA A %—N IV FRE AR Aul2 Fjasi—es)), ® NFREAR £F YBYR F
FE AR ARUE BEREI-T) FEW 13 Agsl sy €9 wEe) YUtk FEUAE
1272352 12+ QB H(1.96~333)0] Wla] FHPTT 2 5 SIth 23 2ANA 54 P J22 2ALG
B AP B 34 oldol FAHHOE WAR A vehath A4 BFGe) A Ak

<Table 4> Results of the second survey

. Priority Effectiveness Feasibility
Incorporating Total Tk
Tasks the results of ot ol Mean M M. Rank
first survey s (STDEV) can can
Score)
A - y .
ODevelopI.nent and Provision of Al-based Interactive Bus Same 104) |723231)| 446 | 400 3
Information Technology
1 _— - -
OEnlargen.lent @d Standardlz?tlon of Public Transportation Same 200) |69202.06)| 415 3 454 1
Information Display Text Size
(DStrengthening Face-to-Face Education for Detailed Explanation
of Public Transportation Information Usage Methods Same 389 685(195)) 4.15 3 415 2
(®)Automatic ]?lxecunon an(? Provision of Location-based Public Same 48D |6230136)| 431 5 190 5
Transportation Information
@Implementa'tlon of Hands—on Experience Education at Public Same 565 |5.00235) | 377 5 400 3
Transportation Usage Sites
(DExpansion of Public Transportation Information Service on
4.54(1. 31 92
Senior Welfare Facility-centered IPTV Same 6059 S4(190)| 33 6 39 5
®Activation of Communities for Sharing Lifestyle Information,
Including Public Transportation Information Same 749 377154 323 7 323 8
(Promotion of Information Usage Methods through OTT and| ¢ 4 | g3y |ou6107)| 246 | 8 | 377 | 7
Video Media
(0Establishment and Support of a Dedicated Call Center for
Public Transportation Information Usage Same 9(26) 2.00(1.83)) 231 ? 300 ?
(Deployment of bus stop boarding and alighting assistants| Deleted - - - - - -
Mean 357 - 3.84 -
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<Table 5> Second survey effectiveness validation

Effectiveness Feasibility
Tasks ST. Relia | Valid ST. Relia | Valid
Mean) ey | EVR by | ity | €V M2 | pev | CVR |bility | ity | €V
©Development and Provision of Al-based Interactive| , o | | 13 | g 0.50 | 025 | 4.00 | 1.15 | 0.54 0.50 | 0.29
Bus Information Technology
@Enlargement and Standardization of Public 415 1.07 | 0.69 050 | 0.26 | 4.54 | 0.66 | 0.85 050 | 0.15

Transportation Information Display Text Size
(DStrengthening Face-to-Face Education for Detailed
Explanation of Public Transportation Information| 4.15 | 0.90 | 0.69 0.50 | 0.22 | 4.15 | 0.90 | 0.69 0.50 | 0.22
Usage Methods
(®Automatic Execution and Provision of
Location-based Public Transportation Information

4311048 | 1.00 0.50 | 0.11 | 3.92 | 0.86 | 0.54 0.00 | 0.22

(@Implementation of Hands-on Experience Education

at Public Transportation Usage Sites 3.77 | 1.17 | 0.08 | 0.62 | 1.00 | 0.31 | 400 | 1.00 | 0.38 | 0.78 | 1.00 | 0.25

®Activation of Communities for Sharing Lifestyle

Information, Including Public Transportation 323 10.83 |-0.38 0.50 | 0.26 | 3.23 | 0.83 |-0.38 0.50 | 0.26

Information
(DExpansion of Public Transportation Information

Service on Senior Welfare Facility-centered IPTV 3.31(1.03]-0.23 0.50 (031 392|1.04 054 0.50 | 0.26
(@Promotion of Information Usage Methods through

OTT and Video Media 246 | 0.78 |-0.85 0.50 | 0.32 | 3.77 | 0.83 | 0.69 0.00 | 0.22
{DEstablishment and Support of a Dedicated Call Cente , 5 1} 3| 69 0.50 | 045 | 3.00 | 1.00 |-0.23 1.00 | 0.33

for Public Transportation Information Usage

Note : (D-@User education and expanded promotion, @-(7Technological development and dissemination®-(0Providing convenient
usage environment (@Deleted
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Group Assessment Explanation

Tasks

Expected to be feasible and
highly effective when
implemented.

Effectiveness High
Feasibility High

@ Strengthening Face-to-Face Education for Detailed Explanation of Public
Transportation Information Usage Methods

@ Implementation of Hands-on Experience Education at Public
Transportation Usage Sites

@ Enlargement and Standardization of Public Transportation Information
Display Text Size

® Automatic Execution and Provision of Location-based Public
Transportation Information

® Development and Provision of Al-based Interactive Bus Information
Technology

Expected to have high

Effectiveness High effectiveness upon

2 Feasibility Low | implementation, but facing
challenges in execution.
Expected to be easy to
3 Effectiveness Low |implement, but effectiveness|(?) Expansion of Public Transportation Information Service on Senior
Feasibility High |is lower compared to other| Welfare Facility-centered IPTV
initiatives.
@ Promotion of Information Usage Methods through OTT and Video
Media
4 Effectiveness Low Project reconsideration Activation of Communities for Sharing Lifestyle Information, Including
Feasibility Low |needed for implementation. Public Transportation Information
@0 Establishment and Support of a Dedicated Call Center for Public
Transportation Information Usage
134 DrITSYULE=ET| 227, MI52(2023H 108)
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