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e The aim is to identify key factors
influencing the arousal of negative
emotions and driving behavior.

e Data were collected using a designed
questionnaire and the Manchester
Driving Behavior Questionnaire.
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Driving is a complex daily activity that requires rapid information processing
and decision-making. Due to the potential for human error, this process can
pose significant risks. Research indicates that the human factor—the most
critical and complex component in the driving safety triangle (vehicle-
environment-driver)—profoundly influences driving behavior. This study
analyzes factors contributing to the arousal of negative emotions and their
impact on driving behavior. Driving often triggers negative emotions such as
anger and stress, jeopardizing both mental health and road safety. Using the
standardized Manchester Driving Behavior Questionnaire and a custom
survey based on literature, data were collected from 436 students at K. N.
Toosi University of Technology. Structural equation modeling (SEM) and
partial least squares SEM (PLS-SEM) were employed for analysis. Key
factors—including age, gender, driving experience, personality traits, and
environmental conditions (e.g., weather, lighting, time of day)—were found
to significantly influence negative emotions and driving behavior. Results
demonstrated high validity and reliability of the proposed model, with
Cronbach’s alpha exceeding 0.7. Independent predictor variables showed no
multicollinearity. All 11 hypotheses were supported, and the Q2 value
confirmed the model’s predictive power. By offering critical insights into
driving behavior, this study provides a valuable foundation for future
research and practical interventions to mitigate driving risks and enhance
road safety.
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1. Introduction

Driving is a complex and high-risk daily activity that
requires rapid information processing and decision-
making. Numerous studies have identified the
human factor as the most critical component in the
driving safety triangle (driver—vehicle—
environment), significantly influencing unsafe
driving behaviors and accident occurrence (Ulleberg,
2001; Borghans et al., 2008). Negative emotions such
as anger, stress, anxiety, and fear are known to affect
driving performance and compromise road safety
(Iversen & Rundmo, 2002; Youssef et al., 2023).
Previous research has examined the impact of
psychological, environmental, and demographic
variables on driving behavior. These include age,
gender, driving experience, weather conditions,
lighting, time of day, and substance use (Hassan &
Al-Faleh, 2013; Yang et al, 2024; Murphy et al,
2012). However, identifying and classifying the key
factors that trigger negative emotions and linking
them to unsafe driving remains a significant
challenge.

This study introduces a novel structural model that
analyzes the relationships between human and
environmental factors, emotional arousal, and
unsafe  driving  behavior. Using  validated
questionnaires and statistical modeling, the research
provides a reliable framework for future studies and
practical applications in traffic safety management.

2. Methodology

Data were collected from 436 students at K. N. Toosi
University of Technology across undergraduate,
master’s, and PhD levels. After screening for
completeness and validity, 400 responses were
retained for analysis. Two instruments were used:

e The Manchester Driver Behavior
Questionnaire (MDBQ) to assess self-
reported driving behavior.

e A custom-designed questionnaire, based on
a literature review, to measure emotional
triggers and contextual factors.

The data were analyzed using Partial Least Squares
Structural Equation Modeling (PLS-SEM). Reliability
and validity were assessed through Cronbach’s
alpha, composite reliability, Average Variance
Extracted (AVE), discriminant validity (Fornell-
Larcker criterion), and multicollinearity (Variance
Inflation  Factor, VIF). The significance of
relationships was tested using T-statistics at a 95%
confidence level.

3. Results and Discussion

The structural model confirmed all 11 hypotheses.
Reliability indicators (Cronbach’s alpha and
composite reliability) exceeded 0.7 for all constructs.
Convergent validity was supported with AVE > 0.5
and item loadings > 0.3. Discriminant validity was
verified using the Fornell-Larcker criterion, and VIF
values below 5 indicated no multicollinearity.

e Latent variables include Emotional
Triggers, Personality Traits, Environmental
Conditions, Driving Experience, and Unsafe
Driving Behavior.

e  Arrows represent significant paths with T-
values > 1.96.

e  R2values for endogenous constructs range
from 0.42 to 0.68, indicating moderate to
strong explanatory power.

e Q2 values confirm predictive relevance for
all dependent variables.
The model demonstrates that emotional
arousal is significantly influenced by both
internal (e.g., personality, stress levels) and
external (e.g., weather, lighting, time of
day) factors. These emotional states, in
turn, predict unsafe driving behaviors such
as speeding, aggressive maneuvers, and rule
violations. The findings align with prior
research and wvalidate the proposed
framework as a reliable tool for behavioral
analysis.

4. Conclusions

This study aimed to identify the key factors
influencing unsafe driving behavior and emotional
arousal. Using structural equation modeling, the
relationships between psychological and
environmental variables were analyzed. The model
demonstrated high reliability and predictive
accuracy, making it a valuable tool for traffic safety
research.

Future studies should expand the sample to include
diverse driver populations across different age
groups, education levels, and driving experience.
Experimental research using driving simulators is
recommended to evaluate the impact of various
conditions on emotional responses and driving
behavior in controlled environments. This research
lays the groundwork for designing targeted
interventions to reduce risky driving and improve
road safety.
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Figure 1. Descriptive information of participants.
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Table 2. Convergent validity check values
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Table 3. Criterion values of transverse loads of structural model variables
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Table 4. Fornell and Larker criterion values

P11 1
{]

3,
%

obaloui!

sk Jolge

fy) 3

9

S d Jolge

(Sl Jolge

Sl adile

3
5]
4
i

<IY\Y  VAVE

R
i

Nid4 o7 /-0 VAVE

Goos wlalsy

¥ oslos /O 0 90 NF-F JL‘“/G)9°)Q€9WG‘“W



0‘)&0& 9 é,lf AY

¥ Jgus aslol

Table 4 continued.

SMwazy’
oos wlalsy
hazo Jalge

Sl adibe
Sy Jolge

3 "“5

el Jolge

Soos el Oladi

,{ NS VY YR efF XY \AVE

</YVY

3) A4l <NYF LTARYA LARTA off AT ‘N\AY  VAVE

ANA

SeleeY SN Y IS —efesY GAYY oY SNY oY VAVE

<[AAY

52325 Jolge

3, AN 0OF  [QF  GVAY  jFed +[eed YAV [sYA <0FY  +[\A . YY$ AVE
<‘{‘) =
< [YAY
sl 2 SKle HTMT acul>e glp (et al, 2015 dowas Coms 1519 jloel owyp —F-Y-Y-Y
slayiie sladdpme b e o lod e (p (p5e alio 4 wolaio

dnloes i Gled (Fg,m o)L 2 Skes 4 Cos

9 Hlre SG (HTMT) Y dilies 4y glitin duapas Coms
Jeria G ojlal dz b aS ams o ylid Hlae ol 05 oo

e 5yl et oiie ylo 5| S sbesyamie 15 pae oamsslis a5 cul 181y Jleel Sbsyl sl
Slel oamoylis HTMT (gl +/2 L </AQ 5l S
HTMT ,laie ST .(Hairetal., 2021) cewl caslin 6l,514
3 JSie oaiolis bl as ol 5l s sie 90
@5k Sl (S g el psie 50 (nl G 151y Ll

Gl wBlee Joo bt 5yl (SLbgen
b 5 el LKes 5 e by L
Golzle SYolee gilu Jow sl iy, jo (glos ps
Henseler ) 8g, co |5 4 (PLS-SEM) il )lg (s

1 Hetrotrait-Monotrait ratio

¥ oylos /O 0 90 NFF JLw/‘s)ge}Q’Wsww



AY (6205l SY0leo 3,545 (6 565,5 s b (STl SUid, 5 gt bt 5351 5t Y90 Jolge plubid

Eod il 0 5l 555 VIF lade 51 ogd e
9 S Syeboles cwl YU adpa catasilis
5 entaalne hien Jhie wesee ol £ Jsar
oS 0 jlake 5l G sla e 6lp VIF Jlae &)k
Ol 9 S Glyon bt s L siies
5l Jise 00t i sla e 45 0,5 gl

3l Glibges 5 aiiwn Sooen

s o R? (poati g oo oy o =¥ -1

o 2Ule Gl ole las gl adlas pl o
Wb o G curl 9 oS e 5l Je
o pite Luly, gope 3 capd o2l Aol odboslizl
ke il s @ st la e L 15009,
olly e Kl et Gupd e Joo S0
S U adalgay a5 Sl 15090 (leiy it ol iraess
A mx Sebee Jol> (P9)0 p Som Ol ke
Gl S ke Glsiea |, BV 5 FY Al
.(Chin, 1998) 5,5 3,2e R? (548 g bawgie cins polie
o a8l hasd et o pd 9 Gt cupe ¥ Jgux o
a2y bacwloadole 1) ogse ol slepite 51 S5
Sl yiie usd oy CF (g oe Sl g0 o &

Bedion (2b)l Jlo w50 e Joo 5o it

Gl Juw F? 5l ojladl gy —Y-)-Y
0 yme VM Lo 45 05258 Lawgi F2 il o3l JLone
e S 3l pliee G lp 6l Olsee
e 53 (309,9) dmly ystte G 2 (5095 S
sk ol (Cohen, 1988) o4, 0,5 4 (5, S¥olas
JEne o yiie (o ool (Db 50 GolS 28
L Gl S oo Wil aily slojuito gy 5o
oYl S psie S ojlal (85 oopmeST Sty
25U i e a5 Sl ol esimsglis sl
5 IO oY Jake dus 0, atnly ki s (g loline
5 wsin wams mhw gly S Jlake laieay < /YO
;o .(Henseler et al.,, 2009) 55,5 oo (S, F* (548
el sl lp P2 J31 ojlail polie A Jgoo
o] anolio g polie cpl 5l eoliiwl b ol oo b |58

s e (250 A Ol e cooleiig lalae L

Sy Jlael 8 Jsaz jo anl bosls b Joe (sl
oS ol oadnloe HTMT 3o, i,k 5l 45 s i
ol @l 5l el S g ¢/ ali e
Szl STHTMT jlxs Blod 4 (tongsy sl yaiie 9o o

el 095 0 03Y
&b Jowe &1, -

6)LQT ad i sl gy 5l (S s izl SYolee Jas
O odusy .la.s|9) Lg)LwJ..\A 9 J.J?u Lg‘)" as ool
Sl i (a1 sl pais) oododalice slo puiio
Rl 09500 S8 @ (bl b asdy e i) Ly
@ ool yon Jelow g (lole Jlow 5l (oS 5 a5 3,
‘531.1)‘)| 1) ‘5.4)5 6L¢5§J| [ REXpS |) Q&o‘ Q—.’.‘ ul.um
L) lyste le (Niwar 5 e Lails; 5 aiS 0l
@ Olgse SEM (bl abexjl oims I8 w0050
SrSolail (samais sleesls Copae o ol SUly
Slabanly 6l e 15U s p g w S0l slallas
S oaz sl giluoe slp gy crl 05 oA
ozl alize sojem j0 (sloo xS 0,5 g oy
5 ol sl ooy slasSl b ogdle wiaslys !
&05 Q‘Mjf L 9 05'“(50 oolaw! )...: LDJ..\A \)5*@‘)
b ysie Gloo Ly JUSlo 5l 65 GEmes Sy b 0iS o

...\3)5‘ Cowd

GHele Juo 2b5,0 ) -Y

)...’a.t @Lbuuﬁj )‘ so..\...uctj‘)‘ 6)1.._‘>Lw J..\.A ‘Sala))‘ 6‘);
Floslail )2 g rnne ol o dnlons o oo Jolod
el 0aliools z b dalol jo aS 8ad o 4l8 )5 0 o

b s V)Y

(Soed 3525 oy 32 4SS Sl oe o (oS
Condy So b 3jlop oe Jiwe lapiie (o
S b ol s it S ans e Lt 45 o
4 e bl ol o5 cwl B gla it ple
sor Sl ogd Joe solozel LB e 5 5 lubl a8l
ooliiwl uibjly pye5 Jole o)lel 5l Ygare (aden

fe)mea/A o)sé/\f‘f JL""/&S)5°}QJ.$|°:““'.‘."“&5‘”"\'."Q‘°



RULCER T

AD

dLm)lﬁ-’“ 4 dxgl 'QJS@ S @L_’ JCPPR
ol b 3,50 U5 50 Jins (sl pito |

9 Joe g @ &5 wiluies pal B 1) Sl oS sla e

alie 4 Dglite daras S g, LSy el polie B Jgux

Table 5. Divergent validity values of the different-to-similar feature ratio method
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Table 6. Collinearity values of structural model variables
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Table 7. R? and adjusted coefficient of determination
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Table 8. Examination of the effect size of the structural model
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Figure 2. Path coefficients of the structural model.
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Table 9. Indirect effects in the structural model
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Table 10. Total effects in the structural model
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Figure 3. T-test of the structural model.

Table 11. Path model assumptions
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Table 12. Predictive power values of the Q% index
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