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Table 3: Fit indices of structural equations
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' Maximum Likelihood

" Normed Chi-square (Marsh and Hocevar, 1985)

¥ Goodness of Fit (GFI) (Tanaka and Huba, 1985)

¥ Root Mean-square Error of Aproximation (RMSEA) (Browne and Cudeck, 1992)
® Tucker-Lewis Index (TLI) (Bentler and Bonett, 1980)

* Comparative Fit Index (CFI) (Bentler, 1990)

¥ Incremental Fit Index (IFI) (Bollen, 1989)

* Normed Fit Index (NFI) (Bentler and Bonett, 1980)
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Table 4: Driver crash statistics in the last 3 years
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Table 5: Summary ofdescriptive statistics of the studied variables
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Table 6: Results found from exploratory factor analysis
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Table 7: Results of confirmatory factor analysis

to,bl hole b 0 ylo- poet) to,bf shole )b |l poes e t o bl ole b o ylou goes s
sleylzie) Jol 925bew
- /Y- V0 &ld,y J St Swd - - 10A \- Sy - < 1OA \ Uas g g0 33
(0uS yo

slote) Jol g9 5L
YEY < IAY \F kb, JyiiSe \RAS! /30 " P VYIYAY -IfY ! s g 55 53

(oS 5o

slote) Jol g9 5L
VVYY- -IYD N oliby J S i Y- IFA -1 VY oS an -t Y ¥ Uas g 5533

(60l )0

slote) Jol g9 5L
VALY <17V YA o) J S pind YAIVO “IFA " oy VEFYY NN f Uas g 5053

(6aS )0

stete) Jol g9 5L

VASY <IAD Va olidy JS gind VYISV <184 VE S Vo/ag- |V o a5 45 34
(6aS )0
slstee) Jol 92 )L a Joloy
\WITY AIVE Y. olidy JS gind - “IAY Y S VYA | sy $ ESERH]
i
(6adS )0
b)lxin) 90 g9 yLow a bl
- AV vy o)) £9° 925 Yany -IN¥ Yy e WYY | ejof Y s 58 53
oy s
b, lxin) £99 g9 ylw
VYN -1F4 ve slolzia) £33 52 VEOA | Y A a5 44 54

(5950

\f




s ylxe) 090 %)Ll.w

VYiYYa - IVY Yo VYIEVY - 15 3 Uas g b 54

(&rg8mwd

oui 53yl p L8,y s i wlw! p g Lis b WY ol jl colisw! b il dxwgi Jow -Y-¥
4 odBs yael p B, sapla slaosle ulul p Jow (owyp & ol al>ye )0 .Cdndy S0 Al ge 95 50 siludoe Sl
Ll a5 (ST oe gdm plET808 5 )13 sy 0550 e sla b3l pulol o] (blisl Jlel 5 0 a3ls y ailSlaz o5
Iy o g ,aaliy Jld s b5 lul b a8l anngs Jow £ S0 el ool &SIl ols co lid |y calb a4 biles 9 ldolas Jlgl 3 -l
oo Jolts |; agzlge g g 253 Glaog S a5 Lo pite plo (5998 b gomy (Adu )3 was oo (LS (gl Joo) allaa &5 &
5 Je UL VU 28,5 I ot 90 08 ol ol 1 G5 oy bl 5 ol 13 oo bl 5 il anms o

el ol g 430 9 byl e Jow ol dwlsl jo el isn by (pes Joe) eals ol

(ds' 3:2-)

J.‘\AS sla lads
(Anas slelatn)
+

84 S g i, J A

(Jal Jowo ) ailBlas @ yguo 4y onls g waolip jLidy 4 ydai wlwl g a8l dzwgd Jowo :# JSCo
Figure 6: The developed model based on the theory of planned behavior separately (first model)
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Figure 7: The model developed based on the theory of planned behavior and the relationship between the intention to
violation and the frequency of crash (the second model)
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Table 8: The results of fitting the models
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Table 9: Path coefficients between the studied.variables
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Table 10: Correlation coefficients among the investigated variables
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Table 11: Indirect effect of variables on minor crash
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Table12: Indirect effect of variables on major crash
(hole Jb) podins 51 e 5oE ] s )
- < IOY ¥ e =+ [\ 7Y Qs Slslaseobolas gl 3¢ ag>lge |
- e N Y= | s clslaseolbslas gl e alss 4 bl 5,5 \
- DA Y ¥ o= [P0 | ayad clbslas ¢ olislas Jlgl g cilss 4 bles & ol gl | ¥
- SN Ox Y [¥e=e VY | s Elslase clislas g 3 calss 4 Jles ¢pgo guliw | F
- AR REYAR ¢ aad SlbslaseSliolas gl b alss 4 ol 0
- NARFTAREA & S0 Slslas ool gl e las g 45 53) 5
Y- f - b olslaseolbolas Sl Y
ey - F

SIS ol glee BLS T (o) 2 5l ol gl Olgioe &5 085 )15 (cwhn 5 o0 9,00 855 Ls5 layally pol> g 5o
by )8, Joo jltel (o) il 0590 ¥ 2l gy plond 5l Bas 0508 Gladla il 4 Cond gl (pl dez
L)l oy p cololas Syl g Al 4 GBusly bled ole S92 50 abal) (o p S5 0 (Baly bl (st 50 oddsi,
Al a GBasly bles Gl BLSI gy p pol gl (hol 55 505 00l 65,40l pHl3,) Jasldanging Joo slaojle (le S92 g0
wlio 00S cinyien 0053 ,aeliy L8, Jaw a5 Gl gaoge ol sdolis il a5l el mls ol Slslas Slsl,8 4
i 2l s foline Lol T (sloojle Ales ylbe 5 cassbealilis 4 Llas sl

Slol Srain g9290 0 (a9 A53)) 5 (a42150) o7ed 5UsS Slaylil jpa gl (nl 5o ot ob Cote SIS 51 (So

b ol im0 bl 5, S g L S e e 4 gl e 5o |, Sldl elge cilisefgloariz 48 collislas
Jelse 53l gy & Ot Sllllae 285 18 oy 0)00 gl loe DLl g b aloy Gl Jolse ilbizs Glaaiir o)
wAlss 4 Bl OMLes (i )3 Joe Jliel (wyp 5l g SOl gl &S (Shge y0 w4l cnl gleeslugs i
by Sl oy Shiie Jle slp conl ails b (sl 6l lslas Syl 2 g Gl a4 pasl) bles Gl BLS )| ) 0 @
ol @lssd loline Lol 5 ,ols axllae ;5 [[365,5 il 50 o] e cs5b oline bl 5 cbla,y pasl, ol il , s,

'4



D5ty ola b G5l 51 ol 05,5 e dasgi 3 (o (5 ol 5 00t o 50geS) s, Dy 55T (i
58 p 2 3590 S e 0 (ST

5Vl oliee o QA 5l (el 09,8 (T JL8, (o2 Sz 9 Oy cilizes slrog,S oo lglyd STy 4 azgi b

5 obdiCuner gyl ol (6510 Lo alal, ol rod S 400005 Sl ciad oo Joli 1) Slislas 25T wsdls ) (b,

oobel g oBadly JLspols (il cavs a5 Jge 50 wiiily SLsy Lyl il 0550 ol jo GBaul, w515 ass el Jaw ool
137 wisls ojlas Glss @ (s yion hles (9o pé olaie I a5 (GlaigS au ecanl coglie LT Jiis

S8y Joo drug jslate 4y a5 izl Glalllas (bl 09 (555sS slagyyliw o Lo yite gaiy atws hagh ool SIS Ko
JraS ysia olse (Fp )0 &S 05 ol 5 Sla ol 285 18 om0 j50 a0 onl slaojle Gl BLS,T d plosl oadis3 a0l
B8 (Fmiie & e Sygo a4 d)lee SIES )0 5 Al Jlring (1, sloaisS hawd i wlgi o 0adh Sps ()l
el 5l Jol> s pol> asflle olol 5 ol BB L 55 Jlxin lides SoaisS G Glgien 55k 51 [38l[18 il x5l
Sy ) 255 slagasly o5 cusls ol S50 ol 4is ud el aws ¥ 50 p0l Jue (o p 090 slo it a5 )90
S sbgasls LS 0 1) 6 5ms slaybrie 4 bgire sloaslls 5l (29,5 a5 285 o Jgl g2l pogd atws ls 15 (o)
8 Jold 1) shogs sl 4 by e slagasli a5 cils ol pgs g0 )l poa atws ad ol (5,18, 8

Sole oyl slyls o1 sleojle oo sy ,aalp L, 4 s Lwlal ey Oy90 A Coale ulel noaS ol las ol
p Sl 4 sl g IS Olgie ande 4 bled iomss s ia s a5 ol las aldlas e lgie a0 139 o 585 LS
5 N o LSl o 5 Sl biled  ole (5 JI88,86 080 S0 (gyli8) J2UST g 9550 AT Comle 5 oy Gl el
wasls las 1y bled 5 55,5 0sdll 13U jle e alduio )b 30488 O g0 Sldlas ple a5 JHee j0 )l 8 jlus
Vsl gl a5 ols lis yols iagy [[405 [[8 wsls plais! o5 &1, cuil ool ot S0 (5,3, a8 o o bus
Olsie 4 el ol 5 a5 ool anils Galss a4y oanl, hled |y b oyt (o0 S 0 aglid, S b olyan (g ysiws (slo lnia
3 g ol 0 (hogs )lxid) pgo g )liw g pgo oSl jo alss 4 (0,5 SHLEMNSI N (riomon 0b ol (gh &S5 (p )5 p
b Jold ot slaiagh L) (hegh gl sdee mls ) a5 288

e o,k Slislas Jlglys o cilso ay Jhled e oy il sline bli )l 4) Hlgi psls iagh sS0uSs dam Ol |
LS, QT plxil pae b plmil (o9Xin Gl Hlnl (e P 58, SO pll 4 Lled o (g yaelip JUS, ka5 adsl Jow el
099y 5l O,lee seled o ailaS sy 65 LeS il Kl LS, Jled S ey a el ) elihp b i ol (o ool
ALdS s, 4 Basly 5685wl o Cllas pas 4 el o ol slacosgame alex 5l aS ol oo soliiwl sl (s, leblogs
3,90 laosle les ;o a5 vgad ool B aly bl gt @lp lnl SO lere 4 aids s, [[39o)L?% Dgad oylil g
B s slalnia g oad Syo gk, S ol 5l am Glaell> jo ad Juls bles p 1) 85U cprad’o] B0 e p
ol ol g clop ail Kol Jld)  blas 1 cwyp 0 [[360jie pgils [¥A] sls olaist sgs a1, 31 olKle 3 S5y as S

iy g5 oplice LQJ ol 1y g loline puiine bL3 )1 g cols l.a:J JEd, 5 Sauly sl jo ol ply 4 (ol bl

YQ



D) adosssd 315 oot Spo )8, S g ood sl bris am loolls j0 a5 34y 5,55 0 bgy e addllas opl jo hles 5,0
anlllas onl ;30905 caaline 90 ()1 Gl | (g lolime bL3,1 5 cilop e ol ool e po (285 )35 50 hles 51 (guo) 2 4 50!
6,58, Sl 1) 6 lobine 5l anlllas ] 285 515 pgd alo o 50 Jlomia ()T 51w 99,5 Jol> bles o 1) 236 5 i (3,5
be LIS, 5 e ls il ol ol o oBasl, ol s, sawsl, bl cwyp dnn 309 -[[40 0,50 Jol> biled 5 oo S0
Sy sy S olBlan Jolie 10 509 (5,55 4 bgpe Joles 50 36 opytins aslllas cpl 58 g0 saaline 93 o] Gloe 5,1
LUyl 9o o Qs 9ies s Ganals G0y Sl 13, 5 hled oo BL3 | oy 0 o Sy [[37 w8 518 i g o0
ol alas [ZA RN oLy g llise LLs )l Ko yusie 90 5 0ged Jolo (5,5 bled p 1) 150 o yiden 0ged cdaline |y (5l Liss

T (_5)19....: 65)\599 Qlf“\"’") L.Sl? 4 05_..4[5 ulfd.u‘) )| oolaiul )..cl_‘> U“'Qﬁ)" Lu dslllas

S S Az

aiwly 9 Jie piio (paiz jelate Gl Gl A5 09 edlg i a0l p Hli8; w ks laoile BB sw)p GRegh (ol (el Gos
w0 Jol> 5wl aodld &g 4 Lewly oyl 5o o iy

| 0992 oJ.JJ‘) )L.S) GA-AJW ‘5‘1) WLAA )‘J‘"‘ GMGJA)ML): )L..B) 4.)).’4) ‘U’““bjf LJ"‘ Slaslie uuLu‘ r®

b pdy Shgo SBlasST Lele o ) Jobuglidass a5 o byt (g5lugy s iogh 4o ool b glocje dlox 51 e

Sy FrS Sy g S gyl Jold gl 2l ki Al Gle Lailyy s 9 380 5 ol (2o il bl e
Jolis pgo guylw yuiio g (5,55 o] 5l s Glaolls oy s 1) suusly alss 4 boled gimi 50 1y Sl o s 00l
85 )18 6 s sl jlnia

5 g &b gl g2 )biw psite lagasls )3 1) sl ol Jds oo 092 2909 Jol g2yl riie 99 (los (Staer (s @
3N olaws LS 5o lojen jab 4 0y rosl Cwowd j0 (83 o i 5 Soslail 4 bgs e a5 e asls solaws
Jolo mlis Jos ol 5l eslaul Jdo ol colatwl g ool S jo (5,L8, (]S ol sloasls 4 by a5 oyl )l
6oL, JyS sl Sl galid olei oo iy las ol o 15 ged Jol> I sl aSiog BlacsT Jele Lo 5l o
TONRL ) D PPN R ES EST IR WS

e o Slolas 5 (J)lus Slislal aigS 50 p pelias € D90 4 Az (i@ g0 4 dx NS 56 Jole o iy e
6o Lo 5l g 35590 s bl 51 (61l o0 7 ,kae slabls )l ads . e85 |15 alss 4y bled gl o ool 10 5 09 ag>se

D92 ,8,95 (295 (5 lobe s | Sliolal g Uasg o3a) jxie 90 (Lo bLS )| izmed 0589 10595 0 oYL

S eite bled pae deosls sy500,5 jo Bl bl 055 g, 5l coliiwl alex 3l og (mbalosgase Jabi adllas -yl

J.AL...J agd aS ulf..\...&o&wl.v 05; )9 Cuogdowe ‘U‘)’é{" M » )S).o.i 9 G’Lﬁ‘)p u;‘waéy.\.?bo cMLw).s LS‘ji?LMJb aQ ulfd.u‘)

LU, gyl Sl S ges Sledbl (o Faias fuwly clais! Lyl & daxg5 b uizmed ol oo b olos, oo 35T LS 5ol
2,55 &1 ggle Jowwyady s lobixe

w2l oadly Jiled o (5,50 0aiiS el i85 4y az g b ooy &l 60 0 IS Sloleaion led e ol Cawd 4 s Ldhl, 5o
aS cuile el lgi oo ¢ 2,55 alanie Codle a4y Az g L 15 0 pdy e e BAly (5,55 0gun o o 30l el
Locusls s jo 1) aliolas el mals Uasl olg o o] gams [0 a8 ool Glalss als cams calss slol 4 Cod (3,55 dgup

R



Lad wlaoks Goyb 5l plgiee ) oosRlr lacanbon izl 5 (e Il 5 daaar Jos i azse colitial & 4z g
Syl 5l o8T s as g0 ¢ 5,55 (5,li8, JyuS S0 00isS oo i 4 axgi b ols plosl (5,55 gty Gou
3 i9i8 slaclilre 4y pladl Jl> ey 5 00l Con ol jo S@d sla, e e o Jos (pl 1y AT o e
P el 45 s Sgo oy Sl OIS, ) 45,5 Sge 5,5 slasin 4 4 b S LS ol

@ oS LT (eolaidl oy Sgnge 4y (gx Wb Hlowe 5 (5,55 mdg S9nte Sl o

X

Yy

(2
%,
“x



&l

[1] Singh. (2015). Critical reasons for crashes investigated in the national motor vehicle crash causation

survey. NHTSA Traffic Safety Facts Report No. DOT HS 812.

[2] Emmanuel Kofi Adanua, ,. R. (2017). Multilevel analysis of the role of human factors in regional

disparities in crash outcomes. Accident Analysis and Prevention 109.

[3] AASHTO. (2010). Highway Safety Manual .

[4] “Forward,«#S. 'E. (2010). Intention to speed in a rural area: Reasoned but not reasonable.

Transportation,Research Part F.

[5] Iversen, H."a. (2004). Attitudes towards traffic safety, driving behaviour and accident involvement

among the Norwegian public. Ergonomics, 555-572.

[6] Castanier,«C. D:(2013)..Theory of planned behaviour and road violations: The moderating influence

of perceived behavioural control. Transportation Research Part F: Traffic Psychology and Behaviour,

148-158.

[7] Cheng, Z. (2019). Speeding Violation Type Prediction Based on Decision Tree Method: A Case

Study in Wujiang, China. Journal of Advanced Transportation.

[8] Bazargan, S. (2016). The Theory of Planned Behavior (TPB) and Texting While Driving Behavior in
College Students. Traffic Injury Prevention.

[9] Elliott, M. A. (2013). Evidence that changes in social cognitions predict changes in self-reported
driver behavior: Causal analyses of two-wave panel data. Accident Analysis and Prevention.

[10] Bordarie, J. (2019). Predicting, intentions to comply with speed limits using a ‘decision tree’ applied

to an extended version of the theory of planned behaviour. University of Tours — France.

[11] Atombo, C. (2016). Investigating the motivational factors influencing drivers intentions to unsafe
driving behaviours: Speeding and overtakingiolations. Transportation Research Part F.

[12] medical examiner. (2019). Accident statistics

[13] The World Health Organization. (2020).

[14] Das, S. (2015). Estimating likelihood of future.crashes for crash-prone drivers. jouraloftaffic and
transportation engineering.

[15] Dae-Hwan Kim, L. M.-K. (2015). Prediction of*vehicle crashes by drivers' characteristics and past
traffic violations in Korea using a zero-inflated negative binomial model. Traffic Injury Prevention.

[16] Cantor, D. E. (2009). A driver focused truck crash predictionsmodel. Transportation Research Part E.

[17] Shinar, D. e. (2017). Traffic safety and human behavior. Emerald Group Publishing.

[18] Ajzen. (1991,2011). The theory of planned behavior. Org. Behav. Hum.

[19] Salonen, A. O. (2019). Towards Autonomous Transportation, Passengers’ Experiences, Perceptions
and Feelings in a Driverless Shuttle Bus in Finland. sustainability.

[20] Tang, T. (2020). Understanding Electric Bikers’ Red-Light Running Behavior:Predictive Utility of
Theory of Planned Behavior vs PrototypeWillingness Model. Journal of Advanced Fransportation.

[21] Joseph B. Bayer, S. W. (2012). Texting while driving on automatic: Considering the frequency-
independent side of habit. Computers in Human Behavior.

[22] Byrne, B. M. (2001). Structural equation modeling with AMOS, EQS, and LISREL:*Comparative
approaches to testing for the factorial validity of a measuring instrument. International journal of testing.

[23] W. Qi, B. S. (2021). Modeling drivers’ scrambling behavior in China: An application of theory of
planned behavior,” Travel Behav. Soc.

[24] Z. Li, S. S. (2021). Integration of theory of planned behavior, sensation seeking, and risk perception
to explain the risky driving behavior of truck drivers. Sustain.

[25] Tan, C. (2022). Modeling effects of driver safety attitudes on traffic violations in China using_the
theory of planned behavior. IATSS Research.

[26] QIAN ZHANG, Z. J. (2014). An Application of the Driver Behavior Questionnaire to®Chinese
Carless Young Drivers. Traffic Injury Prevention.

Yy



[27] Stanojevic, P. (2018). The driver behaviour questionnaire in South-East Europe countries: Bulgaria,
Romania and Serbia. Transportation Research Part F.

[28] Omidi, L. (2021). Traffic climate, driver behaviour and dangerous driving among taxi drivers.
INTERNATIONAL JOURNAL OF OCCUPATIONAL SAFETY AND ERGONOMICS.

[29].Guo. (2010). Near crashes as crash surrogate for naturalistic driving studies. Transportation Research
Record, 66-74.

[30] Klauer, S. D (2006). The Impact of Driver Inattention on Near-Crash/Crash Risk: An Analysis
Using the 100-Car Naturalistic Driving Study Data. Virginia Tech Transportation Institute.

[31] Bener, A.'O. (2008). The driver behaviour questionnaire in Persian gulf countries. Qatar and United
Arab Emirates. Accident Analysis & Prevention, 1411-1417.

[32] Byrne, B. M«(2020). Chapter Bootstrapping as an aid to nonnormal data .

[33] Kline, R.4B. (2023):Principles and practice of structural equation modeling. . Guilford publications.

[34] Teo, T. T.-C. (2013). Applying structural equation modeling (SEM) in educational research: An
introduction’, in Application of structural equation modeling in educational research and practice.

[35] Fedai, A. (2016). Providing a‘description model of urban public vehicle drivers' accidents based on
the role of behavior, attitude and perceived of drivers. Sharif University of Technology.

[36] Efrat, K. and Shoham; A. (2013) ‘The theory of planned behavior, materialism, and aggressive
driving’, Accident Analysis. & Prevention, )59, pp. 459-465. doi: 10.1016/j.aap.2013.06.023.

[37] Qaid, H. et al. (2022) ‘Speed.choice and speeding behavior on Indonesian highways: Extending the
theory of planned behavior’, IATSS Research, 46(2), pp. 193—-199. doi: 10.1016/j.iatssr.2021.11.013.

[38] Ajzen, 1. (2020) ‘The theory of:planned behavior: Frequently asked questions’, Human Behavior and
Emerging Technologies, 2(4), pp. 314-324. doi: 10:1002/hbe2.195.

[39] Potard, C. et al. (2018) ‘Driving under the influence of alcohol and perceived invulnerability among
young adults: An extension of the theory of’ planned behavior’, Transportation Research Part F:
Psychology and Behaviour, 55, pp. 38-46. doi;/10.1016/j:trf.2018.02.033.

[40] Atombo, C. et al. (2017) ‘Perceived enjoymenty” concentration, intention, and speed violation
behavior: Using flow theory and theory of plannedbehavior’, Traffic Injury Prevention, 18(7), pp. 694—
702. doi: 10.1080/15389588.2017.1307969.

[41] Li, Z. et al. (2021) ‘Integration of theory of planned behavior, sensation seeking, and risk perception
to explain the risky driving behavior of truck drivers’, Sustainability (Switzerland), 13(9). doi:
10.3390/5u13095214.

YY



Amnalysis of Taxi drivers’ behavior and Intention to violations
based on the theory of planned behavior by using structural
equation modeling

Mohammad reza Bakhtiary, Mohammad hosein Qasemi, Hamid reza Behnood"

Transportation Department, Faculty of Engineering, Imam Khomeini International University, Qazvin, Iran
Abstract

The theory of planned behavior,has been used in various studies to understand human behavior in various
traffic studies, including the”understanding of the risky behavior of drivers. Considering the importance of
violation in the occurrence of crashes, we tried to measure the contribution of each human factor in its occurrence
and analyze the existing relationships between them according to the theory of planned behavior. According to the
use of this theory, a large number of independent and dependent parameters were found in the research, and
structural equation modeling was used to analyze and investigate the relationships between them. Also,
exploratory and confirmatory factor'analysis was used for statistical analysis of data. A strong relationship was
found between the driver's Intention teward violations and the frequency of crashes. The structures examined in
this theory, which included attitude and subjective norms and perceived behavioral control, directly affected the
driver's Intention a violation. The greatest impact belonged to the variable of the first scenario, which included a
special category of indicators. These indicators included the indicators used in the discussion of perceived
behavioral control and subjective norms in the descriptive.norms section, which were used simultaneously in an
item titled the first scenario. In the positions after‘that, thesattitude and second scenario were placed. The second
scenario included a group of indicators that examined subjective) norms in the brief norms section. Also, a
significant relationship was found between the two variables of slip and error with the frequency of crashes.
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Traffic crash, Theory of planned behavior, Structural equation.modeling, Driver behavior, Intention to violations
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