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Abstract

Background and Objectives: Many parents prefer to drive their children to school, which
significantly contributes to traffic congestion around school areas. School buses present an
interesting alternative that can replace private car drop-offs. Parents do not need to spend
time driving their children to school themselves. Combining several students on one bus
also helps reduce the number of vehicles on the road, alleviating traffic jams and decreasing
fuel consumption and pollution. The present therefore study aimed to analyze the factors
influencing parents' decisions on whether to use school buses. Such factors can be used to
devise strategies to encourage more parents to choose school buses over driving their

children to school.

Methodology: The study used Roong Aroon School as a case study. Roong Aroon School
is located in the southwest of Bangkok, in the Thakham subdistrict of Bang Khun Thian
district. The researchers piloted a service with designated school bus pickup points. After
the trial period, data were collected by interviewing the parents of Roong Aroon School
students via telephone. The interviews gathered general information about the parents,
current travel data, and data from a hypothetical scenario. All parents were required to
complete a questionnaire that included questions on general information, current travel
data, and two variables from the hypothetical scenario: the cost of using the school bus
service and the time spent traveling to the school bus pickup point. Logistic regression

analysis was then conducted to determine the factors related to the use of school buses.

Main Results: The analysis of the social characteristics of parents revealed that currently
15.6% of parents used school buses for their children, while 84.4% drove their children to
school themselves. Logistic regression modeling identified five factors influencing the
decision to use or not to use school buses: travel time by car, the cost of the school bus
service, travel time to the school bus pickup point, experience of using school buses, and

the parents' age.

Conclusions: In addition to the direct influence of the cost of using the school bus service
and the travel time to the school bus pickup point on the decision to use or not to use the

service, the study found that longer travel time by car also contributes to parents choosing
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to use school buses. Parents play a crucial role in deciding the mode of transportation for
their children to school. Those who benefit from saving time by not driving to school them-
selves are more likely to choose school buses. The experience of using school buses is
another noteworthy factor; parents who have previously used school buses are more likely
to continue using the service. Additionally, older parents tend to choose school buses for

their children.

Practical Application: The trial school bus service with designated pick-up points at Roong
Aroon School demonstrates that policies encouraging parents to have experience using
school buses can lead to increased use of the service. The school should raise awareness
among the community about traffic congestion caused by excessive use of private cars and
the necessity of school bus services. This understanding will help garner support and

collaboration in addressing this issue more effectively.
Keywords: School Travel, Binary Logistic Regression Analysis, School Bus, Stated Preference
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b. Morning rush hour, school break in October 2023

Figure 1 Traffic conditions indicating congested areas in Bangkok [1]

sULUMSRUmMsImsdLauumunsldsasuddiud 1Hun nmaiiu nmsdidnsenu wagasld
salagansansnsae MaliuuaznsdnserudufnssunsiAumansne (Active modes) $ag s
Funsfigunnd wagdauduinsiedunndon dunslisalasasasisas axtisandiuusaeud
dilunszuansasls issdunsldsasuiunasy au Sredsndansldidomds uazde
anuaRuTiAnanMTR R iTamasasldandae [2]

pgndlsfinu anmnadoumenisnmlutagiulibesoniadiunienstinsen Tl
Unasesiandslivasadoiiagliynmmaruiunseddnseuanlsadou thieusuuanniifiineide

o v A

wslnannlssSeunduladeddaivilrdnSeuldansamunieddnseuanlsaiouls wagluung

Thawattanapaisarn and Srisurapanon (2024). "Factors Affecting...," Science and Engineering Connect 47 (2), pp. 118-144



123

Tss5vuftalifiszuusalasansasnsurliinmesednnsalnsansansisasiisinanin Saile
UnasesdsdndusiosdiusneudndsyssmauiilsaGeuies :1nnsAin1ves Sonsai wag Srisurapanon
3] sfudsiinGeududnguuuunidsihaulafianansalinaununisfusnsudindsinGeuilsadou
¢ {unnaseshideadenalunstusamndmasauiilsaSoues sasvdsthFoudunssudinGou
viany AuLlsnAuieatu annsanauunsiusasudndsynsvaruilsaSeuldanefaidunis
annsiidemaaranuafivitinannswnaiydemadlalnenss SeinmsidsasudainGouunn
wilng Uselvdmanidfdainunntuay dedimslisnsusdusludmmmailsidouanas
USinaunsasnasuuiesnuufiazanas ennuuesavesnisasiasanasazdielinisdaasuuauy
AseIITY aruatwesnsiiunsiinantymnisasasindaiazanas lunnsy safdyas
wlfinalunsfunsenasmafiviavanas msfinuidujdinneimiadoiinadenisindulaves
funasesiifenstivielldisnsudsinGeu tadomariannsmiuliduiimunuumsluns

duaSuligunaseaudeunnlisasudainSeuununstusasudludeynsraunlsaSeuduinniula

Literature Review
Tutagiunsidensuuuunisidunmslilsaeududdinnuddgluiinusedriuluedn

o v 1 v v a 1

unlallgSifeseudfesiinGeuriht msdenitRuneidmansenuludainsaiuma
vesffunasesdniie Feismsildiululssmelvedagtuil 5 suuuy 16ud nsidu, funasedld
winuzadwmluds, dniSeudmvurduiillsaSeuwes, salagansasisae uay sasudainGey
nguuvunsAudluTedoui 5 suuuudteiu suwuuiiinnaniaulassiinnuazainse
thiFeunaziiUnasesnniiga AonslisnsudainGou sz iildnuaslndlAsaiunsiunases

Aumsludues FnudusasudainSeuntefidesuusazaesimiiguatinGeuaiowduynsna

'
=

WielminSeudunidluidsaSeumuinuanat dufunasesiiinaiiudulunisusznauiani g
LispwieSensiudunsiulsaseu dewneidnSeuasniiSeunsaidunalulifdsaieu (4]
anwauzn1siiusnisvassaiudainiBeu

sofudsinBey wuwndnuaznsTudainGeuld 2 dnvue Ae sasudainGeunuiziuds
UniFeunvu wazsasudainSey e daandlu Figure 2 sasudainiSeusuuuy a. aglusu
v a ' v v | ] I~ < v a A [ |
tnSeuudazauitulunewt uagluduinSeuiiasauitulunewdundadnSeu nssudadniGeu
Tudnuaiedl dwaliinGeuntusaauusniussudiuararninsaaugarnelunewdu deddnaay

meaglusauuign wasvnlutiadseninsuinSeuudazau e13avlinSeuunsauneseudl

Thawattanapaisarn and Srisurapanon (2024). "Factors Affecting...," Science and Engineering Connect 47 (2), pp. 118-144



124

wianuTusaanenIvdmaliinSeuaudy o waeeaelume dwsasudiinGeusunuu b. azly
wirFudainSeuntiu uiagsudanynliavanemudunailiuing sasudainSeu lanegn oy
nandavingiy szansnsamuaNaIMBRunglaanduuesn nsglidedluwiziunaieyn

Y

WFHANALAINLUNITITITUILUBYNILUULSN BNIIZUNEUUADIAUNIITEUNINNNNDIAULAZ NI

9

NUINTOUTUANDS

2 School
Driver’s Home

L/

&EA @_' @_’@

/;tudenll} Student E  Student F
Student C

a. Pick up students at their homes one by one.

Driver's Home Sekoal

m “E% » nﬁml:l”/ ﬁ
Efa
—/__‘.

Student D Student E  Student F

Student C

b. Pick up students at designated point at scheduled times.

Figure 2 Characteristics of student pickup and drop-off [5]
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Table 1 Percentage of travel modes to school for students at a Bangkok Metropolitan
Administration (BMA) School [11]

Transportation
. Self-transportation
Mode provided by Total
by students
parents

Private Car 10.2 0.0 10.2
Motorcycle 41.0 2.5 43.5
Bus 1.3 2.3 3.6
Truck Taxi 0.8 2.3 3.2
Mini -Truck Taxi 2.1 8.9 11.0
Taxi 0.6 0.0 0.6
Motorcycle Taxi 5.1 12.1 17.2
Bicycle 1.5 0.4 1.9
Walking 2.5 3.4 5.9
School Bus 1.5 1.3 2.8
Total 66.7 33.3 100.0

Table 2 Percentage of various reasons why parents do not allow children to walk or bike
to school [11]

Not allowed to... because
Reason

Walk Bike
Feeling unsafe 64.2 75.6
Distance is too far 48.8 37.0
Child is too young 37.8 33.9
Takes too long to travel 24 .4 16.9
Poor condition of sidewalks 4.7 8.7
Unfavorable weather conditions 59 3.1
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Where
P = True choice proportion of the relevant population
a = The level of allowable deviation as a percentage
[ = The confidence level of the estimation = 1 - &
-p
= The inverse cumulative distribution function of a standard normal
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Table 3 Stated preference scenarios for individuals residing 15.1 to 20 kilometers from school

School bus Time for driving children to
Situation fare (Baht per school bus pick up point
trip) (minutes)
1 25 20
2 25 30
3 25 50
q 45 20
5 45 30
6 45 50
7 90 20
8 90 30
9 90 50

Results
nauiegdunATetvedlsateuteTungndudunwaliidnuil 77 Au :NnsinTevideya

nuarmednuvesUnasestaandly Table 4 wui1 YagtuiunasesnlviynsidsaudainSeu

12 AU (Sewag 15.6) 8n 65 Auiwde (Feay 84.4) TusaeudludsinBeunlsaseuas gunases

pd)}

PuRaveuMsRuITaIyasalneg Sovaz 79.2 flong 41-50 U Sevaz 68.8 Wuwemds 5oe

a | Y

av 75.4 Usznouon@weuie/gsnadiuds wazilundnaw/gninusemenyu Sevas 87 dsele
1A 60,000 UseLieu SiwnendevinsannlsaSauroutilng Qﬂﬂmaﬂﬁﬁﬂaﬁwwmn
Iseseulussegliiu 5 Alawns Iwesdosas 26 neFseulisosudeeies 1 Au diulvgSosas
54.5 fisneudt 2 fu Soay 58.4 fnGeuluaiugua 2 au Youay 57.1 fyssFeulussiudulseon
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Table 4 Social characteristics of the sampled group of 77 interviewed parents

Characteristic (Variable) Count Percentage Cumulative
percentage
Gender (GENDER)
Female 53 68.8 68.8
male 24 31.2 100.0
Age (AGE)
31 - 40 years 10 13.0 13.0
41 - 50 years 61 79.2 92.2
51 - 60 years 6 7.8 100.0
Occupation (JOB)
Government / State enterprise employee 4 5.2 52
Private sector employee 23 299 35.1
Trader / Business owner 35 45.5 80.5
Unemployed / Homemaker 15 19.5 100.0
Monthly household income (INC)
Less than or equal to 40,000 Baht 3 3.9 3.9
40,001 - 60,000 Baht 7 9.1 13.0
60,001 - 80,000 Baht 15 19.5 325
80,001 - 100,000 Baht 10 13.0 455
100,001 - 200,000 Baht 27 35.1 80.5
Above 200,000 Baht 15 19.5 100.0
Distance from residence to school (DIST)
0 - 5 kilometers 20 26.0 26.0
5.1 - 10 kilometers 25 325 58.4
10.1 - 15 kilometers 11 14.3 2.7
15.1 - 20 kilometers 6 7.8 80.5
Above 20 kilometers 15 19.5 100.0
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Table 4 Social characteristics of the sampled group of 77 interviewed parents (Continued)

Characteristic (Variable) Count Percentage Cumulative
percentage
Number of cars in the family (NUMCAR)
1 car 25 32.5 32.5
2 cars 42 54.5 87.0
3 cars 10 13.0 100.0
Number of students in the family (NUMKID)
1 child 27 35.1 35.1
2 children 45 58.4 93.5
3 children 5 6.5 100.0
Educational level (GRADE)
Kindergarten 16 20.8 20.8
Elementary school a4 57.1 77.9
High school 17 22.1 100.0
Experience in using school bus service (EXPRI)
Never used 51 66.2 66.2
Used before 26 33.8 100.0
Current transportation mode (MODE)
Private car 65 84.4 84.4
School bus 12 15.6 100.0
Is the school on the way to your workplace? (PASS)
No 52 67.5 67.5
Yes 25 325 100.0
Are there any activities that parents need to do at school? (ACTVI)
None 48 62.3 62.3
Sometimes 29 37.7 100.0
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Table 5 Characteristics of parents from 630 stated preference scenario questionnaires

Not using

Characteristic (Variable Name) Using school
school bus P-Value

[Coding for analysis] bus service

service
Gender (GENDER) 0.285
Female [0] 279 (44.3) 156 (24.8)
Male [1] 116 (18.4) 79 (12.5)
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Table 5 Characteristics of parents from 630 stated preference scenario questionnaires
(Continued)

Not using
Characteristic (Variable Name) Using school
school bus P-Value
[Coding for analysis] ‘ bus service
service
Age (AGE) 0.000
31 - 40 years, AGEO [0] 67 (10.6) 17 (2.7)
41 - 50 years, AGE1 [0 or 1] 309 (49.0) 187 (29.7)
51 - 60 years, AGE2 [0 or 1] 19 (3.0) 31 (4.9)
Occupation (JOB) 0.038
Government / State enterprise employee,
18 (2.9) 14 (2.2)
JOBO [0]
Private sector employee, JOB1 [0 or 1] 130 (20.6) 59 (9.4)
Trader / Business owner, JOB2 [0 or 1] 162 (25.7) 121 (19.2)
Unemployed / Homemaker, JOB3 [0 or 1] 85 (13.5) 41 (6.5)
Monthly household income (INC) 0.000
Less than or equal to 40,000 Baht, INCO [0] 10 (1.6) 15 (2.4)
40,001 - 60,000 Baht, INC1 [0 or 1] a7 (7.5) 9(1.4)
60,001 - 80,000 Baht, INC2 [0 or 1] 62(9.8) 56 (8.9)
80,001 - 100,000 Baht, INC3 [0 or 1] 43 (6.8) 42 (6.7)
100,001 - 200,000 Baht, INC4 [0 or 1] 143 (22.7) 81(12.9)
Above 200,000 Baht, INC5 [0 or 1] 90 (14.3) 32(5.1)
Distance from residence to school (DIST) 0.000
0 - 5 kilometers, DISTO [0] 76 (12.1) 90 (14.3)
5.1 - 10 kilometers, DIST1 [0 or 1] 139 (22.1) 64 (10.2)
10.1 - 15 kilometers, DIST2 [0 or 1] 59 (9.4) 32 (5.1)
15.1 - 20 kilometers, DIST3 [0 or 1] 41 (6.5) 8(1.3)
Above 20 kilometers, DIST4 [0 or 1] 80 (12.7) 41 (6.5)
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Table 5 Characteristics of parents from 630 stated preference scenario questionnaires
(Continued)

Not using
Characteristic (Variable Name) Using school
school bus P-Value
[Coding for analysis] ) bus service
service
Number of cars in the family (NUMCAR) 0.000
1 car, NUMCARO [0] 121 (19.2) 83(13.2)
2 cars, NUMCAR1 [0 or 1] 206 (32.7) 137 (21.7)
3 cars, NUMCAR2 [0 or 1] 68 (10.8) 15 (2.9)
Number of Students in the family (NUMKID) 0.127
1 child, NUMKIDO [0] 134 (21.3) 89 (14.1)
2 children, NUMKID1 [0 or 1] 241 (38.3) 127 (20.2)
3 children, NUMKID2 [0 or 1] 20 (3.2) 19 (3.0)
Educational level (GRADE) 0.206
Kindergarten, GRADEO [0] 92 (14.6) 41 (6.5)
Elementary school, GRADE1 [0 or 1] 219 (34.8) 138 (21.9)
High school, GRADE2 [0 or 1] 84 (13.3) 56 (8.9)
Experience in using school bus service (EXPRI) 0.000
Never used [0] 292 (46.3) 123 (19.5)
Used before [1] 103 (16.3) 112 (17.8)
Is the school on the way to your workplace? (PASS) 0.380
No [0] 262 (41.6) 164 (26.0)
Yes [1] 133 (21.1) 71(11.3)
Are there any activities that parents need to do at school? (ACTVI) 0.089
None [0] 236 (37.5) 157 (24.9)
Sometimes [1] 159 (25.2) 78 (12.4)

Data are presented as Count (Percentage).

[0] Indicates the reference group for each variable.
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Table 6 Travel cost and travel time

Not using
Using school
Characteristic (Variable Name ) school bus P-Value
bus service
service
Cost for driving children to school (CCOST) 0.222
Cost (Baht) 74.04 (51.05) 68.82 (52.89)
Travel time for driving children to school (CTT) 0.150
Time (Minutes) 41.12 (27.18) 37.91(26.78)
Cost for using school bus service (SBCOST) 0.000
Cost (Baht) 49.96 (30.52) 26.85 (16.85)
Travel time from home to school bus pick up point (PATT) 0.000
Time (Minutes) 25.84 (16.61) 16.83 (12.52)

Data are presented as mean (standard deviation).

PNNstFkUsee q nadewuuiiasinisannesladafnuuuriuig iednundedediina
sensdindulalivielalisasudningeu Inefvuslviduusma (v) fe FBnsithEeudunaly
TseSeu v=1 dladenldsasuduingeu wae v=0 delidenlisasuduindeu dmsunmsanunild
Benld35 Forward Stepwise ngldlusunsa SPSS 29.0 nansiesgriuwandliidiuing 5 faudsd
AertestunsdndulaliviolldsofudsinGou Wun sseznatlumsifunslldaynsiesooud
(€T Aldielunislisaiudsiingou (SBCOST) svaznalumsiumsludnynsiusnivdeinGou
(PATT) UszaunisadlunisliiyasldsasudeinSeu (EXPRI) uay seauegvegunaset (AGE) Aakans

Tu Table 7 #sazloaunisnsanaesladasin (Logistic Regression Equation) AYaunN1S# 5

Logit P = -0.303 + 0.033(CTT) - 0.050(SBCOST) — 0.048(PATT) + (5)
0.895(EXPRI) + 0.985(AGE1) + 1.797(AGE2)
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Table 7 Logistic regression analysis results

Variable B S.E. Wald p-value Exp (B)
Constant -0.303 0.372 0.663 0.415 0.738
CTT: Travel time to

0.033 0.005 39.984 0.000 1.034
driving children to school
SBCOST: Cost for using

-0.050 0.006 70.317 0.000 0.951
school bus service
PATT: Travel time from
home to school bus pick -0.048 0.009 26.154 0.000 0.954
up point
EXPRI: Experience in

0.895 0.214 17.483 0.000 2.446
using school bus service
AGE1: 41 - 50 years 0.985 0.342 8.270 0.004 2.677
AGE2: 51 - 60 years 1.797 0.458 15.409 0.000 6.034

mUsBasenainmuUsanunsaesunglenangunasesasiaenlysaiudaineu saeen Cox
& Snell R? Lz Nagelkerke R? Sowag 28.5 uag 38.9 MUa1fU UonINULAAIUINANIENUAIULRAL
(Marginal Effect) vossiuusaunaanuuiaziduvemaans faansly Table 8 wavthuuudnass

Tlimensalldrianugnassiosas 69.8 1 cut value = 0.5 Aauandly Table 9

Table 8 Marginal effect results

Variable Coefficient () | Mean Marginal Effect
Constant -0.303 1
CTT: Travel time to driving
0.033 39.92 0.00688
children to school
SBCOST: Cost for using
-0.050 41.34 -0.01033
school bus service
PATT: Travel time from
home to school bus pick up -0.048 22.48 -0.00985

point
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Table 8 Marginal effect results (Continued)

Variable Coefficient () | Mean Marginal Effect
EXPRI: Experience in using
0.895 0.34 0.18533
school bus service
AGE1: 41 - 50 years 0.985 0.79 0.20401
AGE2: 51 - 60 years 1.797 0.08 0.37234
Table 9 Prediction accuracy
Predi
redicted School Percentage
Car
bus accurac
Observed 4
Car 30 9 76.9
School bus 10 14 58.3
Overall Percentage 69.8
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