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Abstract

Both perceptual errors (failing to perceive) and appraisats (failing to make a correct judgment about
safety) could explain the relatively high number of pulling @t the junctions involving approaching
motorcycles in relation to carfwo experiments were conducted to investigate the effect of
exposure to motorcycles on these types of errors by comgpawivers from Malaysia where
motorcycles are very common with drivers from the UK wh@otorcycles are rare. Experiment
1 investigated drivers' ability to perceive approaching vehickasar motorcycle) located at
different distances (near, intermediate and far) orald& Malaysian roads. There was no
difference between Malaysian and UK drivers in ovexhility to perceive the approaching
vehicles but Malaysian drivers were relatively good at perggimotorcycles at further
distances. Experiment 2 investigated drivers' judgments aldmiher or not it was safe to pull
out on the same roads and found that Malaysian drivess mvere likely to judge it was safe to
pull out as compared to UK drivefsindings suggest that high exposure to motorcycles may
reduce vehicle effects on perception for Malaysian dri‘éosvever they may more risky
appraisals about safety of pulling out, which might contriboitdae high accident and fatality
rates in Malaysia.

Keywords Perception, Appraisal, T-junctions, crosstealf Malaysian, UK
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1. Introduction
One of the most common types of accidents which involv®raycles is the failure of another

road user to give way to an approaching motorcycle on the maiagsavay when emerging

from a side road (Clark, Ward, Bartle and Truman, 20045 mistake has been attributed to the

‘Look But Fail to See’ error (Brown, 2002) whereby the driver reports having looked into the
road but not having seen the motorcycle, and has been daedhneseveral countries
previously (Hurt, Ouellet and Thom, 1981; Haworth, Mulvihill, Walla8gnmons, Regan
2005; de Lapparent, 2006). Crundall, Humphrey, Clarke (2008) propatsattieast three key
behaviours are required for a driver to avoid collision witlagproaching motorcycle at a
junction. First, drivers have to correctly lookthe direction of the approaching vehicle before
pulling out. Second, drivers must &He to process and recognize the oncoming vehicle
Successful execution of these first two behaviours wouldt iegperception of the oncoming
vehicle and should avert the 'Look but fail to see'dmrtti However having perceived the
approaching vehicle, drivers must also appraise, that k& mudgment about the safety of
pulling out in front of it (Crundall et al., 2008). Failureainy of these three behaviours could

lead to a collision.

Crundall et al. (2008) conducted two experiments to investigaimtitebution of failures to
perceive (to look at and process oncoming vehicles) aludeaito appraise (make an
appropriate judgment about safety of pulling out) to give-waljs@ms involving motorcycles
with other road user#n the first experiment, a seriefimages of T-junctions were shown to
participants for 250ms eachhe photographs were taken from the point of view of a Utedri

(left-side driving) who had reached a junction with theniibn to turn right across the
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contraflow laneand was looking to the right in anticipation of oncomirgffic. Participants
were required to respond whether they saw an approaching vetiidd could be either a car
or a motorcycle, located at eitheenear, intermediate or far distance from the viewéese

target vehicles occurred on 50% of the trials with theairimg trials presenting empty
carriagewayslt was found that approaching cars were spotted more often titancytles and
this effect was primarily due to poor performance for motdesypresented at the far distance
and to some extent at the intermediate distance. Dehpicknowledged caveats regarding the
use of brief, static stimuli, the difference observetileen cars and motorcycles suggests that
perceptual failures may indeed contribute to the relatiaetyel number of give-way accidents
involving motorcycles as opposed to cars. Crundall et al. (2088) on to conduct a second
experiment which aimed to determine whether there were eliiéexsn drivers' judgments about
whether it was safe to pull out in front of cars and motdesyd’he same images as used in the
previous experiment were this time shown for 5000ms and iparis were required to judge
whether it was safe to pull out. There were no differencparticipants’ judgments of safetyof
pulling out in front of different types of approaching vehmlggesting that given enough time
to perceive the vehicle, drivers' judgments were consisteosavehicle types. Taken together,
Crundall et al.'s (2008) experiments suggest that failures iegt@n may be more important

than failures of appraisal in explaining these give-waljsiohs.

One factor which may mediate these perceptual failuregpeceations. In the UK, where
Crundall et al.'s study was conducted, motorcycles make uth&esd% of all traffic (DETR,
2000) which may result in a low expectation of their presdncan experimental study it may
however quickly become apparent to participants that motecyesay occur frequently. Despite

this conscious overriding of expectation, the lack of syp® to motorcycles may prevent
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perceptual learning and discriminatiohtheir front profiles. Crundall et al. (2008) speculate tha
drivers who have greater exposure to motorcycles in daiindrimay accordingly have a lower
threshold for motorcycle detection. Consistent with, tihilsas been found that dual drivers are
less likely to be responsible for motorcycle crashes (Maga2omelli, & Marinoni, 2006).
Brooks and Guppy (1990) also found that drivers who have famitybaes or close friends who
ride motorcycles, and had ridden pillion themselves,em® llkely to be involved in accidents
with motorcycles, and showed better observation of mgétes than drivers who did not.
Therefore drivers who are frequently exposed to motorcycldseir daily driving may be less

impaired in perceiving motorcycles in comparison to cars.

To investigate this possibility we used the methodology deeel by Crundall et al. (2008) to
directly compare perceptual performance of drivers fioeniK, a country with a very low
frequency of motorcycles, with drivers from Malaysidnere motorcycles constitute the highest
number of registered vehicles. There are over 9 milkgistered motorcycles on the road in
Malaysia (Roslan, Sarani, Hashim and Saniran, 2011) compéitednound 1.2 million in the
UK (DfT, 2014). Despite these differences both Malays@tae UK have a left-lane driving
system, allowing a direct translation of Crundall et al.’s methodology between the countries.

Drivers viewed the same images of UK roads used in Cruadall's (2008) study along with a
second set of images taken on Malaysian roads. Hydaln drivers have a lower threshold for
detection of motorcycles we might expect them to shos/descrepancy in their ability to detect
motorcycles compared with cars than their UK countéspand possibly even enhanced
motorcycle detection performanadss both groups of drivers viewed roads from both countries
the experiment also enabled us to determine whether envirtadrfamiliarity plays a role in

perceptual performance i.e. whether drivers are bettetettohg motorcycles when they appear
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in a familiar context (their own country) compared to an unfamdantext (the other country)

This would be indicated by an interaction between the dnagonality and the road origin

2. Experiment 1. How do Malaysian and UK drivers per ceive approaching vehicles at
junctions?

2.1. Methods

2.1.1. Participants

In total 33 participants were recruited who were all studeatlyisg for degrees at either the
University of Nottingham UK or Malaysian campuses. Thisgosed 17 Malaysian (9 males
and 8 females) and 16 British (8 males and 8 females) driveesaverage age of Malaysian
drivers was 20.12 years (s.d.=1.58) ranging from 18 to 23 yehendIthey reported an average
of 1.97 years of active driving experience since getting thiaimg license in Malaysia
(s.d.=1.59 years). The average age of British driver2a#&9 years (s.d.=1.10 years) ranging
from 19 to 23 years old and they reported an average ofy8afs of active driving experience
since getting their driving license in the UK (s.d.=1.34 yednslependent-samples t-tests
revealed that there was no difference in the yearstiveadriving experience, t(31)=1.53,
p>0.05, and no difference in terms of age between Malaysid British drivers, t(31)=1.86,
p>0.05. All reported normal or correctemnormal vision and were not colour blind. All

participants reported no experience of riding a motorcycle.

2.1.2. Design
A 2x3x2x2 mixed design was used. There were three within-sabj@ependent variables: type

of approaching vehicle used in the picture stimuli (car or rogéde; ‘no vehicle’ trials were
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used as controls but do not contribute to the anajydistance of approaching vehicle (near,
intermediate or far); and the country where the T{joncphotographs were takéfmountry of
road” (UK or Malaysia). The fourth independent variable was @éemn subjects factor which
was the countrpf origin of the drivers (UK or Malaysia). The dependemtalde was the
accuracyin perceiving whether or not there was an approaching vehialke.nemdred trials
were presented across two identical blocks. Each 20®kwigh included 60 trials without an
approaching vehicle (30 UK roads and 30 Malaysian roads), 60vitalain approaching
motorcycle (30 UK and 30 Malaysian) and 60 trials with an amghiog car (30 UK and 30
Malaysian).The car and motorcycle trials were further divided into ‘near’, ‘intermediate and ‘far’
distances for the approaching vehiclBse remaining 20 trials were ‘catch trials’: in order to
ensure that the starting location for participants’ eyes was as realistic as possible for the situation,
the fixation cross was located at the far left edge @&tneen (though vertically central to the
screen). This ensured that participants had to movedyesd to the right, or at least use
rightward peripheral vision to detect the approaching vehiclecafoh trials the fixation cross
changed from a ‘“+’ symbol to an ‘x’ symbol. This change required participants to abort the trial,
demonstrating that they were fixating the cross priorewmtiset of the pictures. Data of three

participants who scored lower than 40% in the catclstwalre excluded.

2.1.3. Stimuli

The same 70 photograph stimuli developed in Crundall et al. (20€&)used. Ten pictures of
T-junctions were taken in the UK (Nottinghamshire and Derbgshiads) which were then
edited to include either one of a range of motorcyclesay at a near, intermediate or far

distance (10 roadways x 2 vehicle types x 3 distances + 10 gepigns of each road as
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control pictures)A further 70 stimuli were created by taking photographs tfzenviewpoint of

a driver who was looking towards the right while approachimgnttions in Malaysia
(University of Nottingham roads, Broga roads and Serdang roHas)same cars and
motorcycles used in Crundall et al. (2008) were edited oetetioads at locations of near,
intermediate and far, to avoid the vehicle types anoucadf the vehicles being confound
variables. One might suggests that UK vehicles onto Malays&ds might look out of place
anddistract drivers’ performance - however the number plates of vehicles, winehd be the
main distinguishing feature, were not clearly visible fromatieen. As in Crundall et al. (2008),
the vehicle height was controlled whereby the far vehitieasured 1cm, intermediate vehicles
measured 2cm and the near vehicles measured 3cm. This enaldetlidd size of the target
vehicles to remain constant across trials while varyiegéhated timee-contact, as the same
vehicle varied in where it was placed in each photograpmdapeon the features of the road
depicted. This resulted in seven versions of each roaading six with approaching traffic (car
and motorcycle at three different distances) and orfeowtitapproaching traffic. All stimuli were

720 x 540 pixels. Figure 1a and 1b show some of the examplesagés used in the experiment.
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Figure la. Six sample stimuli displaying a car and motdeayicfar, intermediate and near

distances at Malaysia junctions.

Figure 1b. Six sample stimuli displaying a car and motoecgtfar, intermediate and near

distances at UK junctions.
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2.1.4. Procedure

Participants were seated approximately 70cm from the c@mpateen with images presented a
a visual angle of approximately 28x21°. Instructions wersgmed on the screen which
explained to participants that they were about to see & sdnectures depicting the view from
a side-road, looking right along the main carriageway, thighintention to turn right and cross
the contraflow lane. Due to both the UK and Malaysia havirgtdane driving system, this task
description translates well between countries. Particspaate first asked to fixate on a fixation
cross of variable duration (500ms, 100ms, 1500ms) that appedtexleft of the screen prior to
the presentation of each picture. Upon picture onsdtipamts were asked to identify whether
there was an oncoming vehicle approaching them from the agd to respond as quickly as
possible by pressing 0 on the numerical keypad of a compuytieodel if the road was empty, or
2 on the keypad if a vehicle was approaching. Participanes allemwved to move their eyes from
the fixation cross once the picture appeared, howeversto@that the participariteyes

focused on the fixation cross prior to the presentatidhepicture, they were also required to
abort catch trials where the fixation cross changed shape prior to picture presentation (from a “+”

to a “x””). Catch trials were correctly aborted by pressing the dpacen the keyboard.

The picture stimuli were each presented for 250 ms, fallpwhe variable-duration fixation
cross, to simulate a single fixation on the picturdloong offset of each picture, participants
were presented with a prompt screen detailing the approptititns to press in order to make
correct responses. Finally they were presented with vieadback of the response accuracy

before the fixation cross appeared signaling the stahieafiext trial.
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186  Participants were given a practice block of 10 trials leefbe 2 blocks of the experiment started
187 and a self-paced break was allowed between the two experirnletes.

188

189  2.2. Reaults

190 The data for all 33 participants were subjected to a Z&Br#ixed Analysis of Variance

191 (ANOVA) comparing percentage accuracy for spotting an appnogetghicle for vehicle type
192  (car or motorcycle) at different distances (near rmegliate or far), for different drivers (UK or
193  Malaysian) on different roads (UK roads or Malaysiaads). Mean percentage accuracy and

194 standard deviations are shown in Table 1.

195
Percentage UK Malaysian
accuracy (%)  Distances Vehicles Drivers Drivers
UK MY MY
Roads Roads UK Roads Roads
99.38 99.38 99.12 99.41
Near Car (1.71) (1.71) (2.64) (2.43)
99.06 99.69 99.41 97.65
Motorcycle (2.02) (1.26) (1.66) (4.00)
99.37 95.63 98.82 95.35
Intermediate Car (1.72) (3.87) (2.81) (4.57)
99.06 97.81 97.94 97.94
Motorcycle (2.02) (3.15) (3.98) (3.98)
91.56 93.25 99.37 86.71
Far Car (9.08) (5.85) (1.71) (12.25)
66.25 80.31 69.12 82.94

Motorcycle (13.48) (11.47) (13.37) (9.36)




196 Table 1. Mean and standard deviation of accuracy (percertbge)ceiving an ggoaching

197  vehicle at different distances.

198

199  The ANOVA identified three main effects. First, theras a main effect of distance, F(2,

200 62)=172.15, p<0.001. Bonferroni pairwise comparisons showed thasieasier to perceive
201  vehicles atnear distance (99.14%) than intermediate (9%6)74<0.001; near (99.%4) than
202 far (82.44%), p<0.001; and intermediate (97.74%) than far distances (82.44%001. The
203 second main effect revealed that cars (95.62%) wererdagperceive than motorcycles (9%
204  F(1,31)=65.69,p<0.00A third main effect suggested that approaching vehicles oaykiain
205 roads (93.84%) were easier to perceive than on UK roads ¢9%.B81,31)=7.72, p<0.01. There
206 was no main effect of country of origin of drivers.

207
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208

209  Figure 2A. Drivers’ ability to perceive cars and motorcycles at different distances on UK roads.

210
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Figure 2B.Drivers’ ability to perceive cars and motorcycles at different distances on Malaysia

roads.

Three two-way interactions were found (see Figure 2A and ) first interaction between

road origin and vehicle type( F(1,31)=28.35, p<0.001) revehégdmotorcycles at an
intermediate distance were easier to perceive tharat#ns same distance on the Malaysian
roads (1(32)=4.05,p<0.001), but not on the UK roads (t(32)=1.07,p>0.0&)second interaction
between road origin and vehicle distance F(2,62)=18.16, p<dd€itdnstrated that near

vehicles were easier to perceive than intermediate velocldalaysian roads
(F(2,64)=18.78,p<0.001; bonferonni pairwise comparisons for neantarmediate, p<0.001)

but on the UK roads, vehicles at an intermediate distamre spotted just as easily as those at a
near distance (F(2,64)=28.69,p<0.001; bonferonni pairwise compaftsamsar and

intermediate, p>0.05). A third two-way interaction betweehicle type and vehicle distance,

F(2,62)=68.20, p<0.001 showed cars at a far distance to be maratatycreported than
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motorcycles at a far distandé32)=8.04, p<0.001, but this was not found at the other two

distances (intermediate, t(32)=-1.85,p>0.05; near, t(32)=h=8805).

These interactions were subsumed by a three-way interdsttween road origin, vehicle type
and vehicle distance, F(2,62)=27.27, p<0.001. As can bersdigare 1, this appears to be due
to intermediatecars on Malaysian roads being hardo perceive than intermediate motorcycles
(t(32)=-2.714, p<0.05) but not on the UK roads (t(32)=1.071, p>0.05)vdltiele effect
(whereby cars were easier to perceive as compared to moesmcstdo seems to be larger for

UK roads than Malaysian roads at the far distance.
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@A UK_driverCar
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Figure. 3A UKdrivers’ ability to perceive cars and motorcycles at different distances.
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Figure. 3B Malaysiadrivers’ ability to perceive cars and motorcycles at different distances.

A further three-way interaction was found between drivaimg vehicle and distance (Figure.
3A and 3B), F(2,62)=3.83, p<0.05. This interaction appears tioivzen by performance for
photographs with vehicles at the far distance where tvas an approaching significant cross-
over interaction between vehicle and driver origin, F{}53.96, p=0.056compared with
F(1,31)=0.003, p>0.05 for near distance and F(1,31)=1.83, p>0.0%donediate distance).
Post-hoc t-tests revealed thiatre was no difference between Malaysian and UK drivers’ ability
in perceiving far cars (t(31)=1.587, p>0.05) and far motorsyt(@1)=-0.787,p>0.05). Also
both UK drivers (t(15)=8.44, p<0.001) and Malaysian driverevbetter at perceiving far cars
than far motorcycles (t(16)=4.174, p<0.005). Thus the intieraappears to be due to the fact
that the difference in performance for cars and moutdesyis greater for UK drivers (19.19%)
than Malaysian drivers (11.88%). While both Malaysian aKdddvers found it harder to spot

motorcycles than cars at a far distance, the effestraduced with the Malaysian participants



253  who were more sensitive to spotting the motorcycles, butlathd expense of spotting the far
254 cars.

255

256  2.3. Discussion

257  Several findings of Crundall et al. (2008) were replicated yeldyears were found to be easier
258  to perceive as compared to motorcycles (Walton, Buchana anéy 2013) and nearer

259  vehicles were easier to perceive as compared to furthelesthiavas also found that

260 approaching vehicles on Malaysian roads were easier teiperas compared to UK roads and
261 this was true for both Malaysian drivers and UK drivers. heowordsthere was no sign of an
262  environmental familiarity effect i.e. participants did nbbw enhanced perception for stimuli on
263  roads from their own country

264

265  The two three-way interactions extend the previousrgglby demonstrating that ability to spot
266  approaching traffic in static images is impacted by the cpwihtorigin of the road pictures, and
267  the country of origin of the participants. In regard tofthvener, the results suggested that cars at
268 an intermediate distance are harder to spot when presenkéalaysian roads. This may be due
269 to a number of factors such as the contrast betweesditezl vehicles and the brightness of the
270  road images (with Malaysian pictures being inherentlghter than the UK pictures due to the
271 sunnier climate), or the width of the roads influencing detecttes (narrower roads in

272  Malaysia may lead to greater visual clutter and the possibflilgteral masking). If road origin
273  had interacted with participant origin, these potential aamds would have been of less concern,
274  but such an interaction did not occur.

275
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The more interesting interaction demonstrated that tbindan ability to spot motorcycles at
far distances is mediated by participants’ country of origin, with Malaysian participants suffering
a slightly moderated decline in spotting far motorcycléss Deneficial effect was however
offset by a slight increase in the decline for spotting&as compared to UK participants. The
effect of participant origin on motorcycle detection isdaraller than the effect of vehicle
distance, but nonetheless argues that Malaysian dhesesdeveloped some increased
sensitivity to motorcycles, which fits with the suggestioat the increased exposure of
Malaysian participants to motorcycles when driving has tedi¢heir detection threshold
perhaps through perceptual learning (Crundall et al., 2008; Magazty 2006; Brooks &
Guppy, 1990). This explanation does not however fit with theesponding decline in
sensitivity to cars. One alternative suggestion is tieatatio of exposure to cars and
motorcycles in Malaysia changes the relative biagdfemtifying on-road stimuli, which forms a
reciprocal inhibitory relationship for classifying road udeosn different vehicle categories.
Thus instead of lowing thresholds for motorcycles peesggsure may have created a slight

bias to classify stimuli as motorcycles, which in tuigtgly reduces the tendency to report cars.

If Malaysian drivers have expertise in perceiving mofoles, or even a bias towards identifying
them, this should presumably result in lower rates disamhs involving motorcycles in
Malaysia. Howeverdata suggest that fatality rates involving motorcycles etigadly higher in
Malaysia than in the UK even when the total numbeegistered motorcycles is taken into
account. In Malaysia in 2011, it is reported that there Bd@®4 rider fatalities (1 in every 2,613

registered motorcycles), around 10% of which occurred ah@tipns Sarani, Roslan &

Saniran, 2011). In contrast in the UK in 2012, there were 328 rider if&al(1 in every 3,300
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registered motorcycleffT, 2012). The higher fatality rate in Malaysia doesajmear to be
accounted for by distance travelled: in the UK in 2008 abalify rate was reported to be 94 per
billion vehicle kilometers travelled (VKT; DfT, 2012) while the same year in Malaysia, the
rate was estimated at 289 per billion VKT (Sharifah AllyanairZabdul Rahmat, Siti Atigah,
Noor Faradila, Wong & Jamilah, 2010). This suggests that aranéaje in perception conferred
by increased exposure to motorcycles in Malaysia is notwuiifito result in fewer fatal
accidents taking place. As mentioned previously, after pgmgean approaching vehicle it is
necessary to make a judgment about whether or not fieiscsaull out. It is possible that the
high fatality rate in Malaysia at junctions may intdae related to failures in the appraisal
process i.e. Malaysians may have a greater tendenagge it was safe to pull in front of

vehicles as compared to UK drivers.

In order to investigate this suggestion, we replicated #ttedology of Crundall et al.'s second
experiment to compare Malaysian and UK drivers’ judgments about whether it was safe to pull

out at the same junctions (from both the UK and Madgy#n addition to predicting that drivers
would judge it is safer to pull out in front of further approaghiehicles than nearer vehicles (in
line with Crundall et al., 2008), it was also hypothesizedMaaysian drivers would have a
greater tendency to say it was safe to pull out than UKrdriviene use images of both UK and
Malaysian roads in this experiment again allowed us to deterwinether environmental

familiarity impacts on drivers' judgments

3. Experiment 2: How do Malaysian and UK drivers appraise approaching vehicles at

junctions?
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3.1. Methods

3.1.1. Participants

In total 35 university students from the University of Nottingl{&l{ and Malaysia campuses)
took part, all of whom did not take part in the experimentHis resulted in 18 drivers wiveere
Malaysian (9 males and 9 females) and 17 who were B(Rishales and 8 females). The
average age of Malaysian drivers was 21.42 years (s.d.=arg@fing from 18 to 33 years old
and they reported an average of 3.21 years of active dexiogrience since getting their driving
license in Malaysia (s.d.=2.56 years). The average aBgth drivers was 21.78 years
(s.d.=1.80 years) ranging from 19 to 25 years old and theytegpan average of 2.79 years of
active driving experience since getting their driving licensthe UK (s.d.=1.67 years).
Independent-samples t-tests revealed that there waf@r@dce in the years of active driving
experience, t(33)=0.5>0.05, and no difference in terms of age between Malayand British
drivers, t(33)=-0.35>0.05. All reported normal or correctéotnormal vision and were not

colour blind. They also claimed that they do not have apgrence of riding a motorcycle.

3.1.2. Design

The design of this experiment was similar to Experiment 1.32x2 mixed design was used.
There were three within-subjects independent variables: typepobaching vehicle (car or
motorcycle); distance of approaching vehicle (near, intdiabe or far); and the country where
the T-junction photograpgwere takencountry of road (UK roads or Malaysian roads). The

fourth independent variable was a between-subjects fattioh was the country of origin of the
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driver (UK or Malaysia). The depeedt variable was thgarticipants’ judgment about whether it

was safe to pull out from the junction.

For this experiment, a total of 160 trials were presented. E2were presented with an
approaching vehicle included and 40 trials were presented whgupproaching vehicles,
with a repetition twice for each image (10 UK roads and 1@&y4#&n roads)Unlike in
Experiment 1, the fixation cross was located in the raiddikthe screen as participants had a
much longer period of inspection rendering little ber@fgimulating the first saccade in the

scene (Crundall et al., 2008).

3.1.3. Stimuli and Procedure

The same stimuli from Experiment 1 were presented in rarsmuence but without catch tsia
Participants were asked to press 0 for “safe” to pull out and 2 for “not safe” to pull out. All

picture stimuli were presented in random sequence for 500Ghalgrarticipants made a
response within the time frame. After making a responstgipants were presented with visual
feedback of the decision they made for each trial, for example “you said pull out” or “you said

don’t pull out”. Since that there is no right or wrong answer in this experiniée visual
feedback was used to make sure that they made the appré&pyigieess which is congruent
with their decision. The fixation cross appeared agaihemmiddle of the screen before the next
trial began All stimuli were presented in random sequence using E-primegrognd the

experiment took approximately 15 mins to complete.

3.2. Reaults



368 The data for h35 participants were subjected to a 2x3x2x2 mixed Analysis adéNee

369 (ANOVA) comparing percentage of judgments it was safe toquilln front of an approaching
370  vehicle for vehicle type (car or motorcycle) at diff@rdistances (near, intermediate or far), for
371 different drivers (UK or Malaysian) on different rog@di#K roads or Malaysian roads). Mean
372  percentage of judgments that it was safe to pull out in tsbah approaching vehicle and

373  standard deviations are shown in Table 2.

374
Percentage
of judgments
of safe to pull UK Malaysian
out (%) Distances Vehicles Drivers Drivers
UK MY UK MY
Roads Roads Roads Roads
0.59 1.18 5.00 4.44
Near Car (0.59) (0.81) (1.67) (1.45)
0.00 0.59 3.33 2.78
Motorcycle (0.00) (0.59) (1.40) (1.35)
6.47 9.41 15.00 23.33
Intermediate Car (2.09) (3.78) (4.80) (6.47)
4.71 4.71 16.11 26.11
Motorcycle (1.51) (1.94) (4.29) (6.48)
54.71 75.88 69.44 80.56
Far Car (7.87) (5.43) (7.16) (4.68)
60.59 74.71 73.89 78.33
Motorcycle (5.97) (6.19) (4.99) (5.26)

375 Table 2. Mean and standard deviation of the percentage ohgmg it was safe to pull out in
376  front of an approaching vehicle at different distances.

377
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The ANOVA identified three main effects. First, there was a reffiect of distance, F(2,
66)=277.50, p<0.001. Bonferroni pairwise comparisons showed thasijudged safer to pull
out in front of intermediate (13.2%) as compared to nedfgpapproaching vehicles, p<0.001
it was judged safer to pull out in front of far (71%) as parad to near (2.3%) approaching
vehicles, p<0.001; and it was judged safer to pull out in froferdf71%) as compared to
intermediate (13.2%) approaching vehicles, p<0.001. Sécahavas judged safer to pull out in
front of an approaching vehicle on Malaysian roads (27.7h8®) UK roads (21.18%),
F(1,33=34.76, p<0.001Thirdly, there was a main effect of country of origin of drivetsereby
Malaysians (33.2%) were more likely to judge it was safeutioopit than British drivers

(24.46%), F(1,33)=4.86, p<0.05
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Figure4. Percentage of judgments it was safe to pull out atiprecbn UK and Malaysian roads

at near, intermediate and far distances

There was a significant two-way interaction between ro@ghoand distance, F(2, 66)=10.,48
p<0.005 (Figure 4)Drivers were more likely to judge it was safe to pull out ofaylian roads
than UK roads at the far distance, t(34)=-5.61, p<0.001 a0 at the intermediate distance,
t(34)=-2.19, p<0.05; but not at the near distance. There ls@s a@ignificant three-way
interaction between road origin, vehicle distance ancedawigin, F(2,66)=4.9p<0.05. An
interaction between road origin and vehicle distance wawlféor UK drivers (F(2,32)=16.84,
p<0.001) but not for Malaysian drivers (F(2,34)=2.834, p>0Raired-samples t-tests showed
that UK drivers were more likely to judge it was safe to pullomuMalaysian roads than UK
roads amfar distance, t(16)=-4.95, p<0.001, but there was no differencelgments for UK
and Malaysian roads for intermediate and near distaAtleother main effects and interactions

were non-significant.

3.3. Discussion

Crundall et als (2008) results were successfully replicated. Firstlyetheas no difference in
making judgements about whether it was safe to pull ombimt bf different types of vehicle
When enough time was given to process all the availaldenmaition there were no differences
in making judgments for different types of vehicles lodaktthe same distance (Crundall et al.,
2008) Secondly, just like Crundall et al. (2008) it was found thateds were more likely to
judge it was safe to pull out when the approaching vehicles wettedoatthe further distances

compared to the nearer distances
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In addition to these findings, it was found that Malayslaivers were more likely to judge it was
safe to pull out as compared to UK drivers and drivers fromdmihtries judged it as safer to
pull out on Malaysian than UK roads. Possible reasonghése findings and their relationship

with the findings in Experiment 1 are discussed below.

4. General Discussion

As in Crundall et al. (2008), drivers were more likely to judgeas safe to pull out when the
approaching vehicles were located at the further distanasapared to the nearer distances. Also
consistent with Crundall et al., there was no diffeegn drivers' judgments about whether or
not it was safe to pull out in front of cars and motoreyclCrundall et al. (2008) argue that when
enough time is provided for all the available informatimie fully processed our decisions do
not differentiate between types of vehicle positioned asdinee distance. They go on to point
out that this contradicts the size-arrival effect, whech tendency to assume that smaller
vehicles are moving more slowly and will therefore takeg&r to reach the junction, though
they acknowledged that static stimuli did not provide astatest of the size-arrival illusion

Our findings here suggest that this lack of vehicle effestatic imagery is robust and extends

to drivers who have learned to drive in differing environments.

More importantly although Experiment 1 showed that Malaysian drivers weragusapable of
perceiving approaching vehicles, even slightly favouring théivelalassification of

motorcycles over caydalaysian drivers were still more likely to judge that itsveafe to pull
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outin front of such vehicles as compared to UK drivers. Theonsistent with the possibility
that Malaysian drivers are more like to engage in rikkagawhen driving than UK drivers, or at
least they leave narrower margins for error when matkiagoeuvres. This could contribute to
the higher fatality rate of road users in Malaysia caegb#o theUK. When all vehicles are
taken into consideration, the fatality rate is songhiteimes greater in Malaysia than in the UK
(IRTAD, 2011) and it is notable that the greater tendeogydge it was safe to pull out was

observed for approaching cars as well as approaching mota.cycle

However, there are some alternative explanationghése results which must be consideiéed

is possible that vehicles in Malaysia generally travdbwer speeds than vehicles in the UK,
which would potentially result in Malaysian drivers assumirgg the vehicles in the
photographs were travelling at lower speeds than UK drivergalainy more time available for
performing the manoeuvre. As only static stimuli were usdtle current study, the speed of the
vehicle may be inferred by participants as they make thenoelgis and it is possible that the
drivers from the two countries differ systematicallyhe speed they infer for the vehicles. Such
an explanation appears plausible for motorcycles givairtiie engine capacity for motorcycles
is smaller in the Malaysia than in the UK. In the Wound 31% of motorcycles have an engine
size of less than 150cc (DfT, 2014) while in Malaysia itleesn reported that 99% of
motorcycles have an engine size in this range (Husdhmad Farhan, Radin Umar & Dadang,
2005). However this does not explain why there is a difterémjudgments of drivers from the
two countries of the same magnitude for c&sthermore, if Malaysians expect motorcycles to
be driving slowly due to their engine size, we would expect t@sedfect of vehicle type for

the Malaysian drivers, which we do not. The default speetl fimstate roads in Malaysia such
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as those where the photaghs were taken is 60 km/hr (equivalent to 37mph) whichgbtsti
higher than the 30mph default speed limit for the typ@adls photographed in the UK. This
also appears inconsistent with the suggestion that velgeleerally drive slower in Malaysia
than in the UK, although we do not know for certain whetledicles in Malaysia do typically
travel at the speed limits established for the roads. Angibssible explanation for the increased
tendency for Malaysian drivers to say that they would quilis that they may be more likely to
believe that other approaching motorists would decelerate agidéoway in order for them to

make a successful manoeuvre.

People judged it as being safer to pull out in front of vesicle Malaysian roads than on UK
roads, at least for vehicles appearing at the interneedial far locations and this tendency was
particularly pronounced for UK drivers with vehicles at Grations.However, asn Experiment
1 where differences were observed in relation to courfitryaml, these findings are difficult to
interpret as vehicles were positioned within the stimedbading to where they looked correct
(i.e. were placed within the scene such that their editedrsas commensurate with the
perceived distance) and this could have resulted in thielee being positioned at a slightly

further distance from the junction in the Malaysiamsli at those distances

As in the previous experiment there was no interactibnd®n driver origin and the country of
the road, which implies no effects of environmental famiiliawn judgments about therihis
contrasts with the findings of Lim, Sheppard and Crundall (2013)okkerved that Malaysian
drivers and UK drivers were able to detect more pre-defineartia from their own country in a

hazard perception task. It was suggested that this could be doté familiarity with the
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general environmergnd familiarity with particular hazards which tend to betertspecific,
which facilitate and improve drivers’ detection ability. In the current research, the lack of
influence of environmental familiarity suggests a high lefetansferability of perceptual and

decision-making processes across contexts.

Finally, it is worth bearing in mind that a limitation dtcurrent study is that dual drivers (i.e.
those who can drive both a car and a motorcycle) wettaded:. This was done to ensure
comparability between the samples from the two countagesell as homogeneity within the
samples, as previous research has found that dual driagreawe enhanced motorcycle
detection skills (Magazzu et al., 2006). However, giventtiere are similar numbers of
registered cars and motorcycles in Malaysia (47% and 42pgcgvely, Manan & Varhelyi,
2012), we might expect a greater number of dual drivers thidre iUK (although data on this is
not available, to our knowledge). If this is the case, it magn that we have underestimated the
actual differences in motorcycle perception ability betweavers from the two countriea
possibility which could be addressed by focussing future rdsearperception and decision

making of Malaysian dual drivers.

In summary, the results suggest that driving in an envirohmith high exposure to

motorcycles may lead to a relative enhancement in pesceptimotorcycles. However, whether
this translates to a lesser propensity to be involveddid@eats with motorcycles is likely to
depend on a range of other fact@sch as the front light configuration (Pinto, Cavalld an
Saint-Pierre, 2014), colour, motion and spatial frequencyrn@ll, Crundall, Clarke and Shahar,
2012), traffic volume and speed limit (Manan, 2014). Our researggests that Malaysian

drivers are more inclined to think it is safe to pull outront of approaching vehicles than
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drivers from the UK. This indicates they migidopt a less cautious appraisal process about
oncoming traffic in general which may partly contributehte high driver fatality rate in

Malaysia.
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