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Abstract—Speeding represents one of the main concernsdok ro  The theory of planned behaviour is intensively useahany
safety and it still is a subject for research. Tieed to address this Jomains [6] and has proved to be somewhat sucdeissfu

problem and to understand why drivers over speetteases
especially in Romania, where in 2011, speed wasrthi@ cause of
car accidents. This article addresses this prolbigmsing the theory
of planned behaviour. A questionnaire was admirestéo a sample
of young Romanian drivers (18 to 25 years) andregypath analyses
were made in order to verify if the model proposgcthe theory of
planned behaviour fits the data. One interestingulteis that

perceived behavioural control does not predictititention to speed
or self-reported driving speed, but subjective rodu. This implies
that peers and social environment have a greateadmon young
Romanian drivers than we thought.

predicting different behaviours [7]. In 2006, Warnand
Aberg [8] examined to what extent drivers’ speeding
behaviour can be predicted using the theory of rgdn
behaviour. The results were surprising: norms aelf- s
reported speed, but not perceived behavioural chnivere
significant predictors of actual speed. This resuds also
found in 1992 by Parker and his colleagues [9] Whmd that
subjective norms are the best predictors of driwimation.
The difference between Parker's and Warner's sisdghat
perceived behavioural control remained a predictdr

Keywords—speed, traffic safety, theory of planned behaviouryiolations.

young drivers

|. INTRODUCTION

Other authors report different results. For exanuiitect
and indirect measures of the concepts belongingedheory
of planned behaviour were able to predict up to 7686

SPEED represents one of the main reasons of car crashgtention to speed in urban areas and up to 73parad areas.

regardless of driving experience or drivers’ ageid it is
a key factor in traffic safety[2]. The employed sdenot only
reduces the control of the vehicle but it also @ases the odds
of having a car crash and it influences the seyefithe crash
[3].

In their effort to explain and predict drivers’ lefiour,
including chosen speed, many researchers haveAjged’s
theory of planned behaviour [4]. The theory of plad
behaviour represents a modification of Fishbein Afgkn’s
theory of reasoned action [5] created in the 80's.

Briefly, the theory considers intentions to be preximal
determinant of actual behaviour, representing tidkvidual’s
motivation to engage in that behaviour. The moibratis
understood as a conscious plan or decision to ettt to
enact the behaviour. Intention is predicted bywatés towards
the behaviour (behavioural beliefs and their imgoce),
subjective norms (perceived social pressure by ifgignt
others to engage or to refrain from engaging im bledaviour),
and perceived behavioural control (the extent tackwithe
subject considers that he or she can successfeifpnn that
behaviour, that he or she controls it). Perceivetabioural
control is the only concept added to the theoryeafsoned
action following the received criticism and, in t@st to
attitudes and subjective norms, is considered tprbdictor of
both intentions and behaviour.
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Perceived behavioural control was the best predictdoth
areas =0.48 andp=0.51) followed closely by subjective
norm (3=0.26 and3=0.30) [10]. Forward found that attitudes,
subjective norms and perceived ease predicted 4f7%heo
intention to speed, the attitudes being the besdiptor [11].

As it can be observed, the results obtained bygutie
theory of planned behaviour are contradictory. €hare
results indicating that perceived behavioural aalrig the best
predictor [10], others that attitudes make the datg
contribution [11] or subjective norms do [8], [9]n spite of
these different findings, the theory remains amthmagse that
have proven their capacity to explain and predicla@e
proportion of variance in speeding behaviour.

One important application of the theory of planned
behaviour is in the domain of behavioural changeseRrches
want to understand the behaviour in order to maitlifyn 2009
Elliot proved that perceived behavioural control swthe
construct influenced by an intervention toward cbamze
with speed limits, and that the intervention hadefie@ct on
attitudes or subjective norms. These findings mtediinsight
to the causal process that generates behaviouealgehin
complying with speed limits (control beliefs — peired
behavioural control - behaviour) and suggested peateived
behavioural control is the construct that shoulddrgeted in
interventions [12]. Literand and Delhomme suggested in
targeting behaviours for interventions the resessckhould
consider that, in a given situation, different plokes and
available behavioural evaluations will interactiwiach other
in determining the adopted final behaviour. It waswed that
the intention to exceed the speed limit was predidty both
attitudes and subjective norms.
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Also, perceived behavioural control predicted obisgyrand
exceeding speed. Literand emphasised that obseraim
exceeding speed are two different behaviours [13].

Young drivers’ speeding behaviour is a particulaaathat
is given much attention. It is a known fact thatiyg drivers
have the highest rate of car crashes [14] and tbbekt
number of deaths among all drivers [15], so undedihg
their behaviour and the reason why they are inwblive so
many road incidents is particularly important. larRania, this
problem is extremely sensitive and needs to beeaddd. In
2010 in the first 10 months there have been moaa 00
severe crashes [16] and the reported fatalitywats 1/3 (one
out of three accidents is fatal) compared to th) Ihean in
EU [17]. In 2008, almost one million speeding titkevere
given to Romanian drivers and the mortality raterpalion of
inhabitants was the highest in Europe (130 deathisim
inhabitants) [17]. In 2011, according to Romaniana®&
Management [18], 6749 car accidents took placégill459
persons and injuring 6399 others. The main cawssified by
Romanian authorities was speeding (19% of all adg).

Moreover, the drivers’ behaviour is almost compiete
unknown, only few researches addressing this pdatic
domain. For example, in 2010, the famous Drivere&®@ur
Questionnaire [18] was adapted for the Romaniaruladipn
[20]. The results indicated that young Romaniavets’ do
not perceive speeding as being dangerous congidérias
being relatively safe and a minor offence : theyndbconsider
that they should be punished for over speedingh®y would
punish other drivers for this offence [21]. Anathecent
research [22] shows that disobeying a traffic rgénerally
depends on the usual deviant behaviour of the drithe
irrationality of rule, general disrespect for ttewk and low
level of perceived risk. Speeding is consideredbéorisky
(M=5.34) but not as risky as overtaking (M=5.78)ronning
the red lights (5.50) or illegal parking (5.40).

Il. METHOD

This study aims to verify if and to what extent theory of
planned behaviour can be used to predict and tlaiexpoung
Romanian self-reported driving speed. Four patlyaea were
conducted. Path analysis was chosen because itviglla
established model and many other authors useddtéd® the
same purpose [23], [24].

Each of these analyses were based on the theqtamfed
behaviour model but differed in the type of selfoged speed
employed as measure for actual behaviour. Therefardirst
path analysis used self-reported speed in the ttig/,second
one self-reported speed outside the city, the thirel the self-
reported speed during night time and the fourth osed a
computed mean for all three self-reported speeftsde

Each figure presents the initial model tested ia finst
analysis and the subsequent modifications maderderao
improve the goodness of fit indices of the modeh&eded).
The dashed lines represent paths or variables e
removed during the next analysis. The values reptegath
and regression coefficients from the first analysis

If changes appeared in these values during thendeco
analysis, the new values appear between parenthésess
not the case, the value remains the same.

A.Sample

The questionnaires were administered to a sampl&84f
young drivers aged between 18 and 25 years (me2h89,
standard deviation = 2.16). Within the sample 8bjexcts
were men and 92 were women, 31.9% of them havigh hi
school diplomas while 61.9% having college degre@se
hundred and six subjects own cars that range frdn 4
horsepower to 235 (mean = 97.41, standard deviatig®h.55)
and were built between 1990 and 2009 (mean = 2801.7
standard deviation = 4.72). It can be noticed thating
Romanian drivers own cars that can be considered arel
powerful.

B. Questionnaire

In order to collect the data two questionnairesemesed.
The first one was built based on Ajzen’s recomménda
[24]. The questionnaire obtains direct and indineetasures
for attitudes, norms and perceived behaviouralrobn& pilot
guestionnaire was administered to a sample of 28ngo
drivers in order to obtain the items for indireggkiation of
attitudes, subjective norms and perceived behaaiaontrol.
The indirect measures were obtained through a pilot
guestionnaire administered to a sample of 25 ydmganian
drivers.

The second questionnaire measures self and oteosted
speed and contains the section with socio-demogralptiata
for the participants. Self-reported speed measwegs taken
for several situations: driving in the city, drigiroutside the
city (Romania has only one highway, therefore asffessed
speed for this situation was considered to be elittl
representative) and night time driving.

C.Measures

Attitude was computed from indirect and direct meas of
attitudes according to Ajzen’s recommendations .[25for
direct measures subjects had to evaluate the degfee
usefulness, agreeableness, fun and safety for isppeed a
Likert scale with four levels ranging from “not all” to
“extremely”.

For the indirect measures subjects had to evaltize
behavioural outcomes of speeding and their impogato
them on a Likert scale with four levels rangingnfréunlikely”
to “extremely likely”

Item example: How likely do you think that speeding can
lead to saving time spent in traffic?

Subjective norms were computed from direct andréaudi
measures of norms. Direct measures of norms wetainelol
with a single item that evaluates general percapdibothers
expectations on speeding (eMlost people expect me to
speed). The indirect norm measures were obtained for two
significant groups, parents and peers. The inflaeof each
group was moderated by asking the subject to eteltise
importance of each group opinions on him or hea agrson,
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and on him or her, as a driver. The answers werengon a
Likert scale with four levels.

Item example: My peers would agree with me speeding.

Perceived behavioural control was computed froneadir
and indirect measures of control. Direct measufesoatrol
were obtained by asking the participants to asééssy could
successfully speed. Indirect measures were obtaibgd
assessing the importance of driving experience, rived
quality, the weather and the car. The answers g®en on a
Likert scale with four levels.

Item example: Given your actual driving experience, how
difficult do you think it would be for you to speed?

and perceived behavioural control for males or fema
subjects aged between 19 and 21 years and 21 i@a@s,

possessor’s of a car or not, possessor’s of polverfoew car

or nor or novice or experienced drivers.

Table | presents the descriptive statistics. Fostnud the
variables the means are close to the middle ofbresprange,
but not for attitudes. As concerns attitudes; theamseems
closer to the maximum response value possible-r8ptirted
speeds are in the range of Romanian legal speets$,libut
social desirability might affect these data.

B.Path Analysis

Intention was assessed through a single item askingThe next section will present four path analysesmated in

participants to evaluate their intention to speedthe next
week.

order to test the degree of fit of the theory afrpled
behaviour to our data. The software used to comeate

Behavioural measures of speed were obtained by sedhalysis was AMOS 17 with Maximum likelihood estiina.

reports. Subjects were asked to estimate theidsipethe city,
outside the city and during the night time. Usihggse three
speeds we computed an average speed for each giauag

. RESULTS

A.Descriptive statistics

Using the median, car age and horsepower variakées
divided into two levels. Median values for bothiahtes were
close to their means. Car age was divided intocald and
new cars, the old cars being considered those lirfittre 2002

Fig 1 represents the first tested model for sgibreed
speed in the city.

Atitudes
Subjective norms

019 015

- 0.38(0.39; City
Intention speed

e

(0.21)

— —

P

Perceived| 1
Perceived behaviourall=
control

Fig. 1 City speed

and the new ones those built after 2002. Concerning---- yariables or paths removed from the initial model

horsepower the cars having more than 100 horsepwess
considered powerful cars and those below this vakibeing
less powerful.

TABLE |
DESCRIPTIVE STATISTICS
Mean Sta_ndgrd Min Max
deviation

Attitude Direct 2.4¢ 051 1.0¢ 4.0
Attitude Indirect 9.0¢ 2.1€ 3.5 16.00
Attitude or 112 3.8 9.2
Norm Direct Lt 0.5¢ 1.0 3.0
Norm Indirect . 3.2 1.0 16.5
Norm e 171 1.0 9.0
Control Direct 266 1.0¢ .0 4.0
Control Indirect 10.5¢ 6.1 8.5 36.00
Control a2t 5.9¢ 11.00 37.0
Intention o1 0.6¢ 1.0 4.0
Sif-Reported speed - o 11.2¢ 3C 20
City
Self-Reported Sp&%d- 9047 18.4% 3C 14C
Outside
Self-Reported speed - 780 19.21 30 13¢
Night
Seif-Reported Speed . 12.8¢ 33.3¢ 113.3¢
These variables, together with age, gender,

experience, having or not having a car; were usetest if
there are significant differences in the intentitmn speed,
attitude, subjective norms and perceived behaviagatrol.
The independent tests were insignificant indicatinat there
are no significant differences in the intention $peed,
attitudes towards speeding, subjective norms rltaespeed

In table Il it can be observed that the initial rabébr self-
reported speed in the city, has obtained a relgtppeor fit as
indicated by RMSEA and NFI. The value of RMSEA esds
the upper limit considered acceptable (0.08) ard\iRI index
is smaller than 0.95

TABLE Il
GOODNESS OF FIT INDICESELF-REPORTED CITY SPEED

A X2differenc
e

X2 df p NFI CFl AIC RMSE

it T9.9¢ 00C 07¢ 08 48t 012
Initia ©
I 1 9

)
1 0.61 076 0.9¢  1.0C 24€  0.0( 19.36  *+*
@ & 1 @

x2 - chi square NFI — normed fit index CFl — compiamtfit index Al -
Akaike information criterion and RMSEA — root mesguare estimation .
*** sianificant at 0.000:

Besides, the negative loading of the perceived \ieheal
control onto intention and the O loading on cityesp
indicated that there are some misspecificationthefmodel.
A quick review of the regression waits section iM®@S
output revealed that perceived behavioural conmvak an
insignificant predictor of intention (0.006, p =400) and of

drivingjty speed (0.005, p=0.969). In order to addrbississue we

eliminated the perceived behavioural control vdégbrm the
model since it was not significantly connected ty af the
other concepts. In order to increase the fit of iedel we
added a covariance between attitude and subjemtitas that
was suggested in the modification indices
(modification index = 8.37).

section
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It can be noticed a significant improvement evethd chi
square is no longer significant for the second rhode

In the next model, the self-reported speed outHidecity
replaces self-reported speed inside the city assuneaof
actual behaviour.

Atitudes
Subjective norms
Perceived behavioural
control

Fig. 2 Outside the city speed
-=--- variables or paths removed from the initial model

0.18 (0.17)

Outside the city
speed

(0.20)

Table IIl presents goodness of fit indices andtasan be
noticed the initial model for self-reported speadsale the
city has a relatively poor fit as indicated by RMSHat has a
value greater than the 0.08 and the NFI value bél®b.

TABLE Il
GOODNESS OF FIT INDICESELF-REPORTED SPEED OUTSIDE THE CITY

NFI

0.7¢
0.8€

CFI

0.8Z
0.91

AIC

39.2¢
32.41

RMSEA  Zdifference

0.1Z
0.0¢

X2 ot p

e 19.2¢ 0.00%
Initial s

0.03(
1 12.41

(5)
X% - chi square NFI — normed fit index CFI — compiamafiit index Al -
Akaike information criterion and RMSEA — root mesguare estimation .
*** significant at 0.000:

In fig 2 it can be observed the changes that weadenin
order to improve the goodness of fit of the model.

The regression waits was examined and it revealeddme
problem with perceived behavioural control. Perediv
behavioural control was not a significant prediabimtention
to speed (-0.80, p=0.400). Consequently the pativdem
perceived behavioural control and intention wasnielated.
The modification indices section further suggested
covariance between perceived behavioural contrdletitude
(modification index = 7.30).

A significant improvement of the modification findices
can be observed; even if the values are slightlyeurthose
considered to be good.

The third path analysis used self-reported niglgedpas
measure for the behaviour.

016 (0.19) 007

Table IV presents the goodness of fit indices dredsame
poor fitting can be noticed. In order to increase fit of the
model perceived behavioural control was eliminaties to
insignificant relations with intentions (-0.84, p400) and
with self-reported night speed (0.76 p=0.468). Aatance
between attitude and subjective norms was added
(modification index = 8.37).

TABLE IV
GOODNESS OF FIT INDICESELF-REPORTEDNIGHT SPEED

X2 df p NFI CFl AIC RMSEA xZifference
Initial 23.6¢ 0.0C 0.6¢ 0.71 43.€ 0.1
®)
0 6
1 0.54 0.91 0.92 21.€ 0.1C 17.84 #**
5.82(2)

2

X° - chi square NFI — normed fit index CFI — compiameafit index Al

As it can be observed in table IV, the goodnedi ofdices
increased significantly suggesting, as the chi sgdiference
and AIC index, that the second model is more apiate
even if the RMSEA value is not very good.

Finally, the fourth model employs general speedhaasure
of the behaviour as it can be noticed in fig. 4.

Subjective norms

©0.21) 0.19 (0.20)

General
self reported
speed

Intention }L}l

—

Perceived behaviouralle-
control

Fig. 4 General self-reported speed
variables or paths removed ftbminitial model

It can be observed in table 5 that the goodneéis ioflices
suggests a relatively poor fit of the model (RMSE#ue is
over the accepted threshold of 0.80 and CFl and &El
below 0.95). In order to improve the fit of the nebdwe
added a covariance between attitudes and subjectvens
(modification index = 8.37) and we eliminated péred
behavioural control because it was an insignifigaedictor of
both intention (-0.84, p=0.40) and self-reportedesp (=0.46,
p=0.64).

A significant improvement of the goodness of fillites can
be observed (table V), and the chi square differeared AIC
index highlight that the second model is a better.o

TABLE V
GOODNESSOF FIT INDICES SELF-REPORTEDSPEED

(0.21)

027 Night

speed

Intention

Subjective norms

Perceived behaviourall
Perceived behavioural=
control

Fig. 3 Night speed
- - - -variables or paths removed from the initial elod

X2 ot p NFI CFI  AIC RMSEA xZdifference

0.7¢ 0.82 49.8¢ 0.1Z

n 0.00]
Initial 19.89(5)

0.9¢ 1.0C 25.2% 0.0C 18.62%*

052
1 1.27 (2)

x2 - chi square NFI — normed fit index CFl — compietfit index Al -
Akaike information criterion and RMSEA — root mesguare estimation .
*** significant at 0.0001
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These results highlight that perceived behaviocoalrol is
not a good predictor of the intention (Fig 1, 24B0r of self-
reported speed (Fig 1, 3, 4) while subjective noanesthe best
predictor of intentions in all the models.

Perceived behavioural control correlates insigaifity with
both intentions and self-reported speed in all ¢hses (city
speed, night speed and general self-reported speempt
outside the city speed. The negative correlatiowéen self-
reported speed and perceived behavioural contgglesis that
young drivers with low perceived behavioural cohtmeport
higher speeds.

Attitudes correlates significantly with subjectinerms for
self-reported city speed, night speed and genepaled
(r=0.21) but with perceived behavioural control dmtside the
city speed (r=0.20) and are the second predictointention
to speed.

As expected, intention is a significant predictdr self-
reported behaviour regardless of the type of speadng the

Another important finding was that subjective normns the
best predictors for the intention to speed. Th&iltemay be
explained by the fact that young drivers are simsib peer
pressure but it also might suggest that in Romanfapeed
culture” can be identified. Taking into account tthixivers
perceive speeding as a normal and habitual behavibe
pressure applied by the significant others to oteygeneral
norm is sufficiently high to overpass individualrigdbles as
attitudes and perceived behavioural control.

Fig 4 shows that 16% of all variance in intentiorspeed is
predicted by attitude and subjective norms andniida to
speed predicts almost 20% of self-reported genspaled.
These results are consistent with those of otheties that
found intention to be a good predictor of behaviawen for
self-reported behaviour [6].

These findings can have a high impact on the atieptand
implementation of safety campaigns. As stated énfiitst part
of the article, Romania can be considered as beuitg far

best value for general spedtF-0.44) and the lowest for night from European countries where prevention campaimnd

time speedf§=0.27).

The highest percentage explained by our models ftmam
variance of self-reported speed is for the fourtdet- general
speed (20%) and the lowest for night speed (7%).

The goodness of fit indices is good but could btebdor
self-reported night speed (especially RMSEA index)d
outside the city speed. The main problem is thatvais
necessary to improve the models by eliminating pathd
variables for all the four tested models.

IV. DISCUSSIONS

Prior studies have shown that perceived behaviamatrol
does not predict intention or actual behaviour {8ld the
results from the current study seem to concur ¢getfindings.
However, other studies reported perceived behaaiaumtrol
as being one of the best predictors [10], [11].r€lere several
possible explanations for this result. This sittimight be
due to the characteristics of the sample. While ynmauthors
used as subjects drivers from the general populatiithout
age limits, in this study only young divers (1826 years)
were used. Thirty per cent of the drivers havertleiving
licence for only one year and 20% for two yearsr€fore the
young drivers in this sample may not have yet aegua high
level of perceived behavioural control because they still
learning to control the vehicle and to deal withvrgtuations
in traffic. Previous research has already shown tlmaing
Romanian drivers do not perceive speed as beirangedous
behaviour and do not consider that it is worth teinb
punished by authorities [21].

One interesting finding was that perceived behawabu
control does predict self-reported speed outsidecity. Even
more, the regression waits is negative meaningttf&imore
the driver has a low perceived behavioural corttrelmore he
is going to increase the speed employed outsideitheT hese
results suggest that young Romanian drivers dohast a
clear understanding of the risks of speeding.

politics regarding the reduction of car accidentse avell
articulated and applied. An example of Romaniarvgmgon
campaign can be found on the site of Road Managemen
division [26]. Most of the research and knowledgetraffic
safety and traffic behaviour domains comes from teves
societies, where car usage is both larger and dhderin post
communist countries. In Romania for example, beft®89
there were few drivers, but immediately after thadl fof
communism the car market exploded. Unfortunatehe t
interest and the actions taken for traffic safaty mbt match
the speed of this evolution. Moreover, the fact fR@amania is
still a developing country causes it to invest lesmey, time
and research in traffic safety than other developmahtries.

Romanian prevention campaigns would have betteitssi$
they would address specific target groups (likengpdrivers),
specific risky behaviours (such as speeding) anddvattempt
to change attitudes toward speeding or to increzsistance to
peer pressure.

This study has a series of limitations. First ¢f thle sample
is quite small and the large proportion of novicevets
(almost 40% of drivers had their license for onlyears or
less) might affect the results. In addition to thhe goodness
of fit indices is below those accepted and considdry the
scientific community as indicating good fit. Anothgroblem
might arise due to self reported measures that eeygoyed.
It is a well-known fact that subjects have the tay to
dissimulate the reality especially when sensitighdviours are
targeted. Therefore these data must be interpretitd
caution. It is obvious that more research ontibysc needs to
be undertaken before arriving to clear conclusions.
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