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ABSTRACT

THE DRIVER ACCEPTANCE OF INTELLIGENT SPEED ADAPTATION
SYSTEMS IN TURKIYE AND ISRAEL: THE UTILITY OF THEORY OF
PLANNED BEHAVIOR AND PROTOTYPE WILLINGNESS MODEL

TORE, Berfin
Ph.D., Department of Psychology
Supervisor : Prof. Dr. Tiirker OZKAN
Co-Supervisor : Prof. Dr. Orit TAUBMAN-BEN-ARI

NOVEMBER 2023, 146 pages

Speeding is a universal problem for traffic safety around the world. In recent years,
technology becomes more important to solving traffic safety problems. One of the
specific technological advancements to overcome speeding problem is intelligent
speed adaptation (ISA) systems. Although the ISA systems have been found to
increase traffic safety, the standard role of drivers in driving a vehicle is challenged
by these systems. Therefore, driver acceptance is essential for the implementation of
ISA systems. The current study examines the utility of an integrative model based on
the theory of planned behavior (TPB) and the prototype willingness model (PWM),
which are two popular decision-making frameworks. A total of 334 drivers from
Tiirkiye and 359 drivers from Israel completed a set of questionnaires regarding TPB
and PWM constructs via an online link. The data was analyzed by using structural
equation modeling. The results showed that the driver acceptance of informative type
of ISA was the highest in Tirkiye and lIsrael. Moreover, the integrative model

explained driver acceptance of informative type of ISA the best whereas both PWM



and the integrative model explained better the driver acceptance of supportive and
intervening types of ISA than TPB in both Tirkiye and Israel. Although the
integrative model differed between two countries, the reasoned path seems to be
more important in Tirkiye and Israel for all three types of ISA. The findings,

implications and limitations were discussed in the light of the literature.

Keywords: Intelligent Speed Adaptation, Theory of Planned Behavior, Driver
Acceptance, Prototype Willingness Model, Country Difference



0z

TURKIYE VE ISRAIL’DE AKILLI HIZ UYARLAMA SISTEMLERININ
SURUCU KABULU: PLANLANMIS DAVRANIS TEORISI VE PROTOTIP
ISTEKLILIK MODELININ KULLANILABILIRLIGI

TORE, Berfin
Doktora, Psikoloji Boliimii
Tez Yéneticisi : Prof. Dr. Tiirker OZKAN
Ortak Tez Yoneticisi : Prof. Dr. Orit TAUBMAN-BEN-ARI

KASIM 2023, 146 sayfa

Asirt hiz, trafik giivenligi agisindan evrensel bir sorundur. Son yillarda trafik
glivenligi sorunlarinin ¢6ziimiinde teknoloji daha Onemli hale gelmistir. Hiz
sorununun tistesinden gelmeye yonelik teknolojik gelismelerden biri de akilli hiz
uyarlama (AHU) sistemleridir. AHU sistemlerinin trafik giivenligini artirdigi
bulunmasina ragmen, siiriiciilerin ara¢ kullanmadaki standart rolii bu sistemler
tarafindan zorlanmaktadir. Bu nedenle, AHU sistemlerinin uygulanmasi igin
stiriciiniin kabulii ¢ok onemlidir. Bu ¢alisma, planli davranis teorisine (PDT) ve
prototip  isteklilik modeline (PIM) dayanan biitiinlestirici bir modelin
kullanilabilirligini incelemektedir. 334 Tiirk ve 359 Israilli siiriicli, ¢evrimici bir
baglant1 araciligiyla PDT ve PIM yapilarini igeren bir dizi anketi doldurmustur.
Verilerin analizinde yapisal esitlik modellemesi kullanilmistir. Sonuglara gore hem
Tiirkiye hem de Israil’deki siiriiciilerin en fazla akil veren sistemi kabul ettikleri
goriilmektedir. Ayrica sonuglara gore, birlesik model, bilgilendirici sistemin stiriicii

kabuliinii en iyi agiklarken, hem PIM hem de birlestirici model, hem Tiirkiye'de hem

Vi



de Israil'de destekleyici ve miidahale eden sistemlerin siiriicii kabuliinii PDT'den
daha iyi agiklamaktadir. Birlesik model yapisal olarak iki iilke arasinda farklilik
gosterse de, her ii¢ sistem icin de Tiirkiye ve Israil'de gerekgeli yol daha 6nemli
goziikkmektedir. Sonuglar ve sonuglarin katkilar1 ve sinirliliklar ilgili alan yazin

1s181nda tartigilmigtir.

Anahtar Kelimeler: Akilli Hiz Uyarlama, Planli Davranis Teorisi, Siiriicii Kabuli,
Prototip Isteklilik Modeli, Ulkesel Farklar
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CHAPTER 1

INTRODUCTION

Approximately 1.35 million people die in road accidents each year in the world
(World Health Organization (WHO, 2018). According to the National Highway
Traffic Safety Administration (NHTSA, 2015), human errors are the cause of 94% of
the traffic accidents. Specifically, increased average speed has a direct impact on
both the likelihood and severity of accidents. Specifically, each additional 1% of
mean speed results in a 4% increase in the risk of fatal accidents and a 3% increase in

the risk of serious accidents (Finch et al., 1994).

According to the Global Plan for the Decade of Action for Road Safety 2021-2030, it
is targeted to reduce road fatalities and injuries at least 50% (WHO, 2021). It is
recommended to improve safety of road infrastructure, enforcement, and vehicle
safety. Different features can be incorporated into vehicle design to increase vehicle
safety, either to prevent crashes or to lower the risk of injury for road users when
accident occurs (WHO, 2021). One recommended system to ensure vehicle safety is
intelligent speed adaptation (ISA) systems. ISA refers to system that either warned
the driver of regulate the vehicle speed when the driver exceeds the speed limit
(Young et al., 2010). ISA is considered to be the most effective collision avoidance
system currently available (Carsten & Tate, 2005). Yet, ISA is not on the market
among all countries and ISA as standard equipment in new vehicles varies from

country to county.

Although ISA systems has been developed, the acceptance by drivers is an important
issue for the effectiveness of ISA. Therefore, the acceptance studies have been
started to conduct in different countries. The acceptance of ISA was affected by the

characteristics of ISA (i.e., ISA types), the context of ISA using (i.e., geographical



position), and the characteristics of drivers (i.e., personality) (Fu et al., 2020).
Besides these factors, theoretical models such as Theory of Planned Behavior (TPB)
(Rahman et al., 2017). Although the utility of TPB in this regard has been proven in
the literature, models adding the social-reactive way to TPB, such as Prototype
Willingness Model (PWM) has not been studied regarding driver acceptance of in-
vehicle technologies. PWM proposed that behavior is co-determined by both
behavioral intentions and behavioral willingness. In addition, researchers attempted
to integrate TPB with PWM in traffic and transportation psychology studies. These
researchers examined the integrative model alongside the TPB and PWM in their
statistical analysis. Yet, the integrative model has not been examined regarding
driver acceptance. In the light of these information, this study focuses on examining
the utility of TPB, PWM and the integrative model in explaining the driver
acceptance of ISA systems in both Tiirkiye and Israel.

1.1. Speeding Behavior and Road Safety

Speeding, violating the speed limit or driving too fast for the circumstances, is one of
the main contributing factors to traffic accidents (Bauernschuster & Rekers, 2022;
Hill et al., 2023). According to the European Transport Safety Council (ETSC,
2019), between 35% and 75% of vehicle speed observations exceed the legal speed
limit. In a large-scale study examining road safety in 32 countries, exceeding speed
limit was the most seen unsafe behavior among all countries (Pires et al., 2020).
More than 50% of the drivers from North America and Europe self-reported
speeding behavior, and about 45% of the drivers from Africa and Asia reported
speeding behavior (Pires et al., 2020). When looking specifically, 79% of the drivers
in Israel (Meesman et al., 2018) reported overspeed. Also, in Tiirkiye, 41.7% of the
drivers reported that they exceed speed limit more than half of the time and 45.1% of
them reported that they exceed speed limit occasionally (Bicaksiz et al., 2019).
Hence, a traffic accident’s both likelihood and severity increase with speed, and
speed affects both accident risk and severity in more ways than are typically
recognized (Job & Brodie, 2022). Speeding-related traffic accidents result in a
greater death rate than accidents with other factors (Statistiches Bundesamt, 2018).

Speeding is accounted of 24.8% of fatal accidents in Australia (Queensland
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Government, 2021) and 29 % of all traffic fatalities in United States of America
(USA) (National Center for Statistics and Analysis, 2020). In addition, speeding is
responsible for 60% of fatal accidents and 71% of injuries in New Zealand (Job &
Brodie, 2022). Also, speeding is responsible for 17.1% of fatal accidents in Israel
(OECD, 2020) and 15.87% of traffic accidents in Tiirkiye (EGM, 2022).

To reduce the occurrence of speed-related traffic accidents countermeasures such as
enforcement (Dowling & Holloman, 2008) or slowdown bumps (Antic et al., 2013)
have been taken. Speed limits and enforcement are seen effective road safety
countermeasures (Elvik et al., 2019). However, even though most countries have
adopted speed limits (International Transport Forum, 2022), these regulations of
speed limits are not adequately enforced (World Health Organization, 2018). This
situation shows that different countermeasures regarding speeding may be more
effective. In recent years, technology has become more popular to tackle the problem
of speeding, and research and developments are carried out to enhance vehicle safety

systems.

1.2. Advanced Driver Assistance Systems

With the emphasis on technology to increase traffic safety, advanced driver
assistance systems (ADAS) have been developed. ADAS aim to increase driving
efficiency and traffic safety. ADAS assist driver by providing additional information
from the environment surrounding the vehicle, however; they do not fully take over
the control of the vehicle, therefore; the driver implements critical actions (Ziebinski
et al., 2017; Rahman et al., 2018). There are several ADAS types, some of them are
critical to safe driving and others help driver to avoid minor accidents, and they can
be used either separately or combined to enhance traffic safety (Shaout et al., 2011;
Haas et al., 2020).

The safety effects of different types of ADAS were investigated. Spicer and
colleagues (2018) reported that vehicles with autonomous emergency braking and
lane departure warning systems had a 23% lower accident risk than vehicles without

those systems. Moreover, they reported that blind spot detection was linked to a 14%

3



decrease in crashes after controlling for the existence of autonomous emergency
braking and lane departure warning (Spicer et al., 2018). Another type of ADAS,
forward collision warning system was found to decrease 35% of near-crash incidents
(Yue et al., 2018). Cicchino (2017) reported that forward collision warning system
reduce front-to-rear crash rates to 27% and 20% of injuries related to those crashes
whereas autonomous emergency braking systems reduce front-to-rear crash rates to

43% and 45% of injuries related to those crashes.

These systems are developed to overcome different traffic safety problems. There are
systems concerning about specifically speeding behavior, which are adaptive cruise
control (ACC) and intelligent speed adaptation (ISA). ISA aims to improve driver
compliance with speed limit (Blum et al., 2012). It is assumed that the likelihood and
the severity of accident is decreased by reduced speeds, and ISA has been developed
according to this assumption. ISA has a significant potential to both prevent

accidents and reduce the seriousness of them (Carsten & Tate, 2005).

1.2.1. Intelligent Speed Adaptation (ISA)

The term ISA refers to a type of sophisticated systems where the vehicle monitors
the current speed limit and can use this knowledge to either limit the maximum speed
of the vehicle or provide feedback to the driver (Carsten & Tate, 2005). There are
three types of ISA: informative, supportive, and intervening (ETSC, 2005). The
informative type of ISA gives the driver feedback about the current speed limit with
either visual or audio signal. Supportive type of ISA increases the pressure on the
accelerator pedal whenever the driver tries to drive faster than speed limit. The driver
can override the supportive system by pressing the accelerator pedal harder. Finally,
the intervening type of ISA eliminates speeding by restricting fuel injection or
requiring downshift, this system cannot be overruled by the driver (ETSC, 2005;
Vlassenroot et al., 2007).

1.2.1.1. Research On ISA

After ISA was introduced, the effectiveness of these systems in terms of speeding

behavior gained attention. Both on-road studies and simulator studies has been
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conducted across different countries. The efficacy of ISA has been examined mostly

in European countries.

The very first field studies regarding ISA were conducted in Sweden in 1990s. These
studies showed that drivers’ speed level was higher than the legal speed limit before
using the supportive type of ISA, and drivers’ speed levels are closer to legal speed
limit after using supportive type of ISA (Almqvist & Nygérd, 1997). Based on these
early results, the Swedish National Road Administration coordinated a large-scale
field study in Sweden. According to these field studies, Varhelyi and colleagues
(2004) examined the effectiveness of supportive type of ISA in Lund, and they
reported that the drivers speed level decreased with the system and their compliance
with the speed limits is increased. Similarly, Adell (2007) examined the driver
experience about using supportive type of ISA for between 6 and 12 months in Lund.
The drivers’ speed level decrease when they use ISA. In addition, they evaluated this
system as effective in decreasing speeding behavior and their fine risk regarding

speeding.

In UK, a longitudinal project called External Vehicle Speed Control (EVSC) was
carried out for three years combining both field tests using vehicles with ISA and
simulator tests in United Kingdom (UK) (Carsten & Fowkes, 2000). They compared
driver select type of ISA, which can be turned off by the driver, and mandatory type
of ISA, which cannot be turned off. The results of the field study showed that drivers
turned off driver select type of ISA where the traffic generally exceeds the speed
limit, and they deliberately overspeed. However, the mandatory type of ISA
decreases the maximum speeds. In another longitudinal study, the effectiveness of
the supportive type of ISA in UK, and it is found that the supportive type of ISA
reduces the overspeed on roads except where the speed limit is 100 km/h (Lai &
Carsten, 2012).

The effectiveness of informative type of ISA was investigated in the Netherlands
(Brookhuis & van de Waard, 1999). Twenty-four drivers drove the test vehicle. The
experimental group received feedback regarding speed violation, whereas the control

group received no feedback. The results showed that the mean speed was 4 km/h
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lower for the experimental group than control group, and the reduction in speed
variability was significant only for experimental group. Similarly, the Dutch Ministry
of Transport investigated the effectiveness of the intervening type of ISA in Tilburg
(van Loon & Duynstee, 2001). They reported that the mean speed was reduced on
roads where the speed limit 30, 50 and 80 km/h.

Another field study was conducted in Denmark. Twenty-four drivers drove vehicles
equipped with the informative type of ISA for six weeks in Aalborg. The results
showed that mean speeds decrease about 5-6 km/h and the speed violations reduced
by using the informative type of ISA. (Lahrmann et al., 2001). Later on in Denmark,
Pay as You Speed (PAYS) projects was initiated (Lahrmann et al., 2012). In this
project, informative type of ISA tied to economic incentive for obeying the speed
limits. The results of this project showed that the informative type of ISA was found
to reduce mean speed from 3.5 to 8.5 km/h and 77% reduction in speeding by more
than 5 km/h. Similar to PAYS, another study was conducted to examine the
effectiveness of informative type of ISA by recording penalty points whenever the
driver exceeds the speed limit (Agerholm et al., 2008). The results of this study
showed that the percentage of mileages speeding reduced from 18.7% to 7.4%, from
15.2% to 5.1%, from 18.9% to 4.7%, and from 25.5% to 6.6%., on roads where the
speed limit is 50 km/h, 70 km/h, 80 km/h and 110 km/h, respectively.

In Belgium, the effect of supportive type of ISA was investigated (Vlassenroot et al.,
2007). Sixty-two drivers drove vehicles with supportive type of ISA. The results
showed that the mean speed decreased about 1.1 km/h on roads where the speed limit
is 90 km/h. In addition, the driving speeds decrease about 2.5 km/h for the 85%

speed for areas where the speed limits are 30, 70 and 90 km/h.

In France, the potential safety benefits of LAVIA ISA system were investigated with
a study in which all vehicles are equipped with ISA system. They examined the
effectiveness of three type of ISA: the informative, the active type of ISA, which can
be turned off by the driver, and the intervening type of ISA. The results of this study
showed that the mean speeds were decreased about 2 km/h, 1.4 km/h and 0.8 km/h
by active, intervening and informative type of ISA respectively (Lassarre & Saad,
2011).



In Australia, the effectiveness of informative and intervening type of ISA was
examined within TAC Safecar project (Regan et al., 2006). Twenty-three drivers
experienced vehicles equipped with combined informative and intervening type of
ISA. This system warns the driver when the speed limit is exceeded 2 km/h, and if
the driver ignores this warning for 2 seconds, the intervening system is activated
until the speed of the vehicle decrease to speed limit. The results showed that the
mean speed decrease about 2.7 km/h for the 85 % speed. In this study, the effect of
ISA with other systems was also examined. The results showed that informative type
of ISA was effective in reducing drivers’ speed, both alone and combined with other

systems.

Besides studies conducted in a single country, studies have also been conducted in
different countries at the same time. A project called Managing Speeds of Traffic on
European Roads (MASTER), field studies regarding ISA was conducted in Sweden,
Netherlands and Spain (Varhelyi et al. 1998). Within this project, 22 drivers from the
Netherlands, 20 drivers from Spain and 24 drivers from Sweden drove the vehicle
with ISA. It is reported that ISA is effective in decreasing speeds on urban roads
where the speed limit is 30 km/h, the mean speed decrease 2 km/h when driving
behind another vehicle and 1.5 km/h when driving freely. However, there is no
significant difference between countries in terms of ISA effectiveness. Similarly,
ISA was found effective in decreasing speed on roads where the speed limit is 50
km/h, the mean speed decrease 3 km/h when driving behind another vehicle and 4
km/h when driving freely. There is significant difference between countries in terms
of ISA interference time of total driving. The ISA interference was the highest in
Netherlands, followed by Sweden and the lowest in Spain. In motorways, ISA didn’t
have significant effect on mean speeds in all countries. In addition, the mean the
mean speeds were decrease about 16 km/h when driving behind another vehicle and
27.4 km/h when driving freely on roads where the speed limit is 40 km/h and about 7
km/h when driving behind another vehicle and 12.5 km/h when driving freely on
roads where the speed limit is 60 km/h in Spain. In Sweden, the mean speed was
decreased about 4 km/h on roads where the speed limit is 70 km/h. In addition, Adell
and her colleagues (2008) examined how informative and supportive types of ISA

effect driver experience. They conducted on-road experiments regarding ISA in
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Hungary and Spain. They found that both systems decrease the mean speeds on the
roads where the speed limit is 30 km/h, 50 km/h, 80 km/h and 120 km/h, and the

supportive type of ISA was found to be more effective in speed decrement.

The safety effects of these systems in reducing crashes were investigated in the
literature in different countries. In Netherlands, the estimated safety effects of the
intervening type of ISA involve 21% in fatal accidents (van Loon & Duynstee,
2001). In Sweden, both informative and supportive type of ISA were found the
reduce the injuries in urban areas up to 20% (Biding & Ling, 2002). In United
Kingdoms, the estimated safety effects of the supportive type of ISA involve up to
20% reduction in injury accidents and up to 37% reduction in fatal accidents (Carsten
& Tate, 2005). Moreover, in Australia, it was expected that ISA can reduce fatal
accident rates %8 and serious injuries 6% (Regan et al., 2006). Also, in Australia, the
informative type of ISA reduces the traffic accident risk 24%, 23.6% and 21.9% on
roads where the speed limit is 70 km/h, 110 km/h and 60 km/h, respectively (Creef et
al., 2011). ETSC (2019) reported that if all new vehicles would be equipped with
supportive type of ISA, the road fatality can be reduced by 20 %. Therefore, it can be
seen that ISA has a critical role in reducing the traffic accidents and related fatalities

and injuries.

The safety effects of these systems were also investigated through simulations. In
MASTER Project, a simulator study in the University of Leeds was conducted. The
effectiveness of three type of ISA was examined: the informative type of ISA, the
intervening type of ISA and the dynamic type of ISA, which limits the speed of the
vehicle and apply further speed reduction in hazardous situations. The results showed
that the mean speeds in villages were lower in intervening and dynamic types of ISA
than informative type of ISA whereas the mean speeds in motorways were higher in
intervening type of ISA than both informative and dynamic types of ISA (Varhelyi et
al. 1998). In addition, another simulator study in the UK regarding the effectiveness
of ISA was conducted as a part of EVSC Project (Carsten & Fowkes, 2000). In this
study, three type of ISA; driver select type of ISA, which can be turned off by the
driver, the intervening type of ISA, and variable type of ISA, which cannot be turned

off and decrease the speed in hazardous situations, was used. The results showed that
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these systems had little effect on mean speeds, however; these systems reduce
maximum speeds, particularly the intervening type of ISA. In addition, Piao and
colleagues (2004) used a simulation in which ISA-equipped vehicles were gradually
added to the traffic stream until the entire traffic stream had ISA equipment in the
UK. They reported that the mean speed decrease from 124 km/h to 109 km/h on
motorways in simulation scenario where 80 % of the vehicles were equipped with
ISA. In addition, on the major roads, the mean speed decrease from 61.4 km/h to
59.6 km/h when all vehicles are with ISA.

Within the Project for Research on Speed Adaptation Policies on European Roads,
two simulator studies were conducted in Netherlands (Rook et al., 2005). Sixty-four
drivers participated in two experiments in which different types of ISA was used. In
the first experiment, low force ISA, which is easy to overrule and can be interpreted
as informative, and high force ISA, which has stronger counter force, and can be
interpreted as more compulsory, were used. In the second experiment, a tactile pedal,
which has a vibration on the gas pedal if the driver wants to exceed speed limit and
can be interpreted as informative, and dead throttle, which restrict the exceeding
speed limit and can be interpreted as compulsory, were used. For both studies, the
speed limit was 80 km/h. In the first study, the low force ISA was found to reduce
mean speeds as 8.7 km/h and high force ISA reduce mean speeds as 12.9 km/h. In
the second study, the tactile pedal was found to reduce mean speeds as 5 km/h and

dead throttle reduce mean speeds as 9.3 km/h.

Another simulator study was conducted to examine the effectiveness of the
informative type of ISA, which only gives information about speed limit, warning
type of ISA, which warns the driver if the speed limit is exceeded, and the
intervening type of ISA, which limits the vehicle’s speed according to speed limit, in
Greece (Spyropoulou et al., 2014). The results showed that the mean speeds are
reduced significantly on roads where the speed limit is 32 km/h and 100 km/h when
using the intervening type of ISA and only on road where the speed limit is 32 km/h

when using the warning type of ISA.

In Australia, the effectiveness of informative and supportive types of ISA among

young and inexperienced drivers were investigated in Australia (Young et al., 2010).
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Both experienced and inexperienced young drivers participated a simulator study.
The results showed that the time spent overspeed was reduced 8% by supportive type
of ISA. Moreover, the proportion of time spent overspeed was reduced by both of
types of ISA for experienced drivers whereas only supportive type of ISA reduced
overspeed and the time spent overspeed by supportive types of ISA for inexperienced
drivers on rural 60 km/h speed limit roads. Interestingly, the mean speed of
inexperienced drivers was increased by informative type of ISA on 60 km/ speed
limit roads. This study shows that driving experience can affect the effectiveness of

types of ISA.

In Japan, another simulator study was conducted to examine the effectiveness of
informative type of ISA among younger and older drivers (Ando et al., 2014). They
used two variants of informative type of ISA, one includes voice information and the
other includes picture information. The results of this study showed that for older
drivers, the mean speed decrement is significant only for ISA with voice information
on wide roads where the speed limit is 30 km/h, whereas both variants of informative
type of ISA significantly decrease the mean speeds of younger drivers on 30 km/h
limit wide roads and 40 km/h limit roads. In addition, only ISA with voice
information decrease the younger drivers’ mean speeds on narrow roads where the

speed limit is 30 km/h.

Both field and simulator studies conducted in different countries showed that all ISA
systems enhance safety by lowering speeds and speed variations. The field studies
compare the effectiveness of these types on speed reduction showed that supportive
type is more efficient than informative type of ISA. When looking in detail, the
simulator studies showed that the intervening type of ISA was found to be more
effective on urban roads whereas the informative type of ISA was found to be more

effective on motorways.

1.2.1.2. The Driver Acceptance of ISA

Although the safety effects of ISA were shown through literature, these systems

require user-technology interaction. Hence, the acceptance of drivers become critical
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issue for the utilization of these systems. The potential benefits of ADAS for safety
can be reduced because of incorrect use or adversity to their use (Lindgren,
Brostrom, Chen, & Bengtsson, 2007). Also, it is found that the higher levels of
automation are accepted more easily by drivers having experience with diverse
ADAS (Roédel, Stadler, Meschtscherjakov, & Tscheligi, 2014; Lee, Seppelt, Reimer,
Mehler & Coughlin, 2019; Louw et al., 2021). Fully autonomous cars can likely
eliminate the causality of human error in traffic accidents (Haboucha, Ishag &
Shiftan, 2017).

The driver acceptance can be defined as the degree of the driver’s intention to use the
system, and when possible, integrate the system into his/her driving (Adell, 2010).
Yet, in the context of assessing driver acceptance, behavioral intention is frequently
used as the only criterion because actual use of an ADAS is frequently challenging to
determine (Rahman et al., 2017).

The acceptance of ISA was investigated mostly in European countries. The largest
trial was carried out in Sweden for three years with seven thousand ISA-equipped
vehicles. The results of this trial showed that driver prefer to use informative type of
ISA more than supportive type of ISA (Biding & Lind, 2002). A similar result was
reported in a field study conducted in Hungary and Spain, drivers showed lower
satisfaction for informative type of ISA than supportive type of ISA, however; they
were more willing to continue to use the informative type of ISA as compared to
supportive type of ISA (Adell et al., 2008). In EVSC project, both simulator and field
tests showed that drivers prefer the driver select type of ISA as compared to
mandatory type of ISA in UK (Carsten & Fawkes, 2000). The one-year field study
was also conducted in Netherlands. It is reported that 64% of the drivers and 90% of
the bus drivers rated their experience with ISA as positive (van Loon & Duynstee,
2001). A shorter field study with twenty-four drivers was conducted in Finland.
According to the study's findings, the informative type of ISA had the greatest
acceptance and was thought to be the most desirable, even though the intervening
type of ISA was the most effective in decreasing speed (Paatalo et al., 2001). In
France, a field study was conducted with three types of ISA: the informative, the

intervening and the active ISA, which can be turned off by the driver. The results of
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this study showed that the majority of the drivers accept informative type of ISA
after they experienced it. The acceptability of active ISA decreased after their driving
experience and the intervening type of ISA was the least accepted type of ISA
(Lasarre & Saad, 2011).

The acceptance of ISA hasn’t been strictly examined in European countries. Another
field study with eleven drivers was conducted in Malaysia. Similar with the results
from other countries, the informative type of ISA was more accepted than supportive
type of ISA, and the majority of the drivers reported that they were willing to keep
informative type of ISA after their trial (Ghadiri et al., 2013). In USA, a simulator
study was conducted to understand the acceptance and effectiveness of Advance
Vehicular Speed Adaptation System (AVSAS) as well as informative and
intervening types of ISA (Arhin et al., 2008). The results showed that 76.2% of the
drivers want to have the informative type of ISA whereas only 23.8% of the drivers
want the intervening type of ISA as standard equipment of their vehicles. In Japan,
the acceptance of informative, supportive, and intervening types of ISA was
examined with a field study (Matsuo et al., 2017). The results showed that the
acceptance of Japanese drivers were highest for informative type of ISA, followed by
supportive type of ISA and the least accepted was the intervening type of ISA.

Not only field or simulator studies were conducted to examined driver acceptance
regarding ISA. A large-scale survey study carried out with 6370 drivers from
Belgium and 1158 drivers from Netherlands showed that the informative type of ISA
was thought to be the most effective across all speed zones (i.e. urban areas, rural
areas and highways), in that vein; seven out of ten drivers prefer informative type of
ISA whereas three out of ten drivers prefer supportive or intervening types of ISA
(Vlassenroot et al., 2009). Another survey study carried out with 476 drivers from
Sweden, 477 drivers from Denmark and 366 drivers from Norway, and it is reported
that the acceptance of Danish drivers regarding informative type of ISA is higher
than both Swedish and Norwegian drivers’ acceptance (Eriksson & Bjernskau,
2012). In addition, it is reported that both Turkish and Swedish drivers were positive
toward informative type of ISA, followed by supportive type of ISA whereas they

were the most negative toward the intervening type of ISA, however; even though
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their opinions toward ISA were similar, Turkish drivers’ acceptance of all three types

of ISA was higher than Swedish drivers’ (Warner et al., 2010).

Almost all acceptance studies regarding ISA showed that the informative type of ISA
Is preferred across countries. The results showed that even though the intervening
types of ISA has more positive effects on reducing speed behavior, they are less
acceptable since drivers doesn’t feel comfortable to give control to the systems.
However, these studies were examined only whether drivers prefer to use ISA
systems. The underlying factors of driver acceptance of the ISA systems are also
important to improve the acceptance. Some psychosocial models were used to

understand the factors affect the driver acceptance.

1.3. Theories Related with Technology Acceptance

1.3.1. Theory of Planned Behavior

Theory of Planned Behavior (TPB) propose that the antecedent of the actual behavior
is behavioral intention, and attitude toward the behavior, subjective norms and
perceived behavioral control (PBC) have impact on actual behavior via behavioral
intention (Ajzen, 1991). The term behavioral intention refers to a person's motivation
in the sense of a conscious plan, decision, or self-instruction to perform the behavior
(Conner & Sparks, 2015). Behavioral intentions are determined by attitude toward
the behavior, subjective norm and PBC. Attitudes are the individual’s overall
evaluation toward the behavior whereas subjective norms are the individual’s
perception of the level of social approval or disapproval they will receive from close
others if they perform the behavior (Ajzen & Fishbein,1980). PBC refers to
individual’s belief of their capability of performing the behavior (Ajzen, 2020). PBC
is frequently used as a direct predictor of behavior as well as indirect predictor of

behavior through intention (Conner & Sparks, 2015). TPB is represented in Figure 1.

TPB has been used extensively in traffic and transportation psychology to understand

the driver behavior such as speeding (Paris & Van den Broucke, 2008), and texting
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while driving (Bazargan-Hejazi et al., 2017). Besides, TPB has been applied to
examine the driver acceptance of technology in traffic context.

Attitude

Subjective
Morm

Intention Behavior

PBC

Figure 1. Theory of Planned Behavior.

TPB is applied to examine driver acceptance of automated vehicles. Rejali and
colleagues (2023) examined the utility of different models including TPB for fully
automated vehicles acceptance in Iran. They reported that TPB was the best model in
explaining the behavioral intention to use fully automated vehicles. TPB explained
70.9% of the variance in behavioral intention, and the subjective norm was the
strongest predictor followed by attitudes, which have positive effect on behavioral
intention (Rejali et al., 2023). TPB was also applied to examine driver acceptance of
full automated vehicles in Australia, and it was reported that TPB explained 67.8%
of variance in behavioral intention, and attitudes were the strongest predictor
followed by subjective norm, and PBC was not a significant predictor of behavioral
intention (Kaye et al., 2020). On a broader scale, Kaye and colleagues (2020)
examined the utility of different models including TPB to examine driver acceptance
of highly automated vehicles in Australia, France, and Sweden. In Australia, France,
and Sweden, TPB explained 71.5%, 57.9% and 74.1% variance in behavioral
intention, respectively. All three factors were significant predictors of behavioral
intention for Australian and French drivers, however; attitude and PBC-capability
were significant predictors of behavioral intention for Swedish drivers.
Notwithstanding these differences, attitude was the strongest predictor in all three

countries (Kaye et al., 2020).
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TPB is also applied to examine the driver acceptance of conditional automation, in
which safety features are automated but driver can take the control of the vehicle at
any time, in USA. TPB explained 46% of variance in behavioral intention, and all
three factors were positive predictors of behavioral intention. However, the strongest
predictor was PBC followed by attitude and subjective norm (Buckley et al., 2018).
The same study was conducted in Australia, TPB explained 66.3% of variance in
behavioral intention, and the strongest predictor was attitude followed by subjective
norm, which were the positive predictors of behavioral intention whereas PBC was

negative predictor of behavioral intention (Kaye et al., 2020).

In terms of the driver acceptance of ADAS, Chen and Chen (2009) examined the
utility of different models including TPB for acceptance of automotive telematics in
Taiwan. They reported that TPB was the best model in explaining the behavioral
intention to use automotive telematics. TPB explained 95% of the variance in
behavioral intention, and attitude was the strongest predictor followed by PBC,
which have positive effect on behavioral intention. They reported that subjective
norm didn’t predict behavioral intention (Chen & Chen, 2009). TPB is also applied
to examine the driver acceptance of Navigation Systems in Greece. For both the
usage of Global Navigation Satellite Systems in city and intercity, TPB successfully
explained the driver acceptance and attitude was the strongest predictor followed by
subjective norm, whereas PBC didn’t significantly predict behavioral intention
(Ntasiou et al., 2021). A different pattern was examined driver acceptance of ADAS
in USA. Rahman and colleagues (2017) examined the utility of different models
including TPB. They reported that TPB factors explained 80% of variance in
behavioral intention to use ADAS, and attitude was the strongest predictor with
positive strong effect whereas subjective norm showed weak positive and PBC
showed weak negative effects. (Rahman et al., 2017). Specific to ISA, Warner and
Aberg (2006) applied TPB to Swedish drivers who use informative type of ISA.
Attitude, subjective norm and PBC predicts self-reported speeding whereas self-
reported speeding and subjective norm predicts drivers’ ISA logged speeding and
they explained 28% of the variance in logged speeding (Warner & Aberg, 2006).
Another study was conducted to examine the long-term ISA impacts regarding TPB

constructs (Chorlton & Conner, 2012). They fail to find significant changes among
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TPB constructs except intention. The drivers’ intention to overspeed was

significantly decreased after long-term experience with supportive type of ISA.

In addition to studies examining TPB as a whole, there are also studies examining the
factors included in TPB within the framework of ADAS acceptance. In a study
conducted in UK, drivers indicated positive attitude toward ADAS can be turned off,
and negative attitude toward ADAS cannot be turned off (Blythe & Curtis, 2004).
The similar association between positive attitude and the acceptance of ADAS is
reported studies in China (Li et al., 2022), Malaysia (Razak et al.,2021), Netherlands
(van Loon et al., 2001), Czech Republic (Viktorova & Sucha, 2018), and Indonesia
(Zaki et al., 2019). Regarding ISA, it is found that attitude was predict the future
intention to use informative type of ISA in Ethiopia (Mamo et al., 2021). Similar to
attitude, subjective norm also positively predicts the intention to use ADAS in
Indonesia (Zaki et al., 2019). Subjective norm positively predicts the intention to use
autonomous vehicles, especially level 2 autonomy in Korea (Cho et al., 2017).
However, subjective norm has ambiguous effects on the acceptance of ADAS in
Germany (Planing & Britzelmaier, 2012), and not a significant predictor of intention
to use informative type of ISA in Ethiopia (Mamo et al., 2021). In addition, PBC
wasn’t a significant predictor of behavioral intention of ADAS in Indonesia (Zaki et
al., 2019). PBC was reported as decreasing as autonomy is getting higher in a study
conducted in Australia (Rodel et al., 2014).

It can be interpreted that TPB is effective in explaining the driver acceptance of
ADAS from existing studies. In general, attitude seems to be the strongest and
positive predictor of behavioral intention in most countries, whereas other factors

have ambiguous effects of behavioral intention among different countries.

1.3.2. Prototype Willingness Model

Even though TPB is used widely, TPB fails in explaining a significant part of the
behavioral variation (Elliot et al., 2017). Therefore, a model that contains both
reactive and deliberate decision-making would be better to determine behavior than a

model that only includes deliberative decision-making, such as TPB. Prototype
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Willingness Model (PWM, Gibbons et al., 1998) includes two constructs to co-
determine behavior: one that represents deliberate decision-making and the other that
reflects more reactive decision-making. This model seeks to give a better
understanding of spontaneous actions that happen when people perceive a chance to
act. Being in a traffic is highly demanding situation that frequently requires rapid
choices about how to act in response to situational factors that are constantly
changing (Elliott et al., 2015). Therefore, dual processing models like PWM can
better in predicting driver behavior than models focus on only deliberate decision-

making.

PWM proposed that behavior is co-determined by both behavioral intentions and
behavioral willingness. Hence, there are two pathways for behavioral performance:
reasoned path and social reactive path. The reasoned path is similar with the TPB,
except for PBC: attitudes and subjective norms predict intention, and intentions
predicts the behavior. The social reactive path was proposed in an effort to explain
unintended behavior, particularly the irrational decisions to initiate, maintain, or
discontinue behaviors that could be harmful to individual’s health and involves more
heuristic process (Gerrard et al., 2008). Both paths include attitude and subjective
norm as predictors, however; the social reactive pathway additionally includes two
model-specific constructs; prototypes and willingness (Gibbons et al., 2021).
Prototypes are people's images of the type of person who displays a specific
behavior. They include two primary dimensions: favorability and similarity (Gibbons
et al., 2021). PWM assume that everyone has images or prototypes of the type of
person who engages the target behavior (Gibbons et al.,1995). Prototype favorability
refers to individuals’ evaluations whereas prototype similarity refers to individuals’
belief about their similarity to prototype (Elliot et al., 2017). The final construct,
willingness excludes plans or goal states and includes less forethought (Gibbons et
al., 1998). Social reactive path proposes that willingness is determined by attitudes,
subjective norms and prototype perceptions. Higher similarity and favorability to
prototypes leads to higher willingness to perform the behavior (Gibbons et al.,1995).
The PWM constructs are represented in Figure 2.
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Figure 2. Prototype Willingness Model

PWM has been used in traffic and transportation psychology to understand the risky
driver behavior such as drunk driving (Yadav et al., 2021), and safe behavior such as
stopping in dilemma zones (Pagomenos et al., 2023). However, the utility of PWM

for driver acceptance of technology has not been yet explored.

1.3.3. The Integrative Model

Many researchers attempted to integrate TPB with PWM in traffic and transportation
psychology studies. These researchers examined the integrative model alongside the
TPB and PWM in their statistical analysis. The integrative model constructs are

represented in Figure 3.
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Figure 3. The Integrative Model
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Demir and colleagues (2019) applied TPB, PWM and the integrative model to
compare the utility of these models in explaining pedestrian violations in Tiirkiye.
They reported that TPB explained 39% and 42% of the variance in intentions and
behaviors respectively whereas PWM explained 50%, 39% and 65% of the variance
in intentions, willingness, and behaviors respectively. Finally, integrative model
explained 56%, 44% and 66% of the variance in intentions, willingness, and
behaviors, respectively. The results emphasized that willingness predicted violations
better than intentions. They reported that the explained variance in pedestrian

violations of the integrative model and PWM was higher than TPB.

Tang and colleagues (2020) compare the utility of TPB, PWM and the integrative
model in explaining the red-light running behaviors of electric bikers in China. TPB
explained 80.4% and 73.6% of the variance of intention and behavior, respectively.
PWM explained 76.6%, 77.4% and 81.3% of the variance in intention, willingness
and behavior, respectively. Finally, the integrative model explained 82%, 77.1%, and
81.4% of the variance in intention, willingness, and behavior, respectively. The
results emphasized that willingness has a greater impact on behavior than intention.
Similar with the previous study, both the integrative model and PWM explain higher

variance in red light running behavior than TPB.

Pei and colleagues (2023) conducted a study to examine individuals’ back seat belt
use by using TPB, PWM and the integrative model in China. TPB explained 57.6%
of the variance in intention and 72.9% of the variance in behavior whereas PWM
explained 69.6%, 61.9%, and 78.1% of the variance in intention, willingness, and
behavior, respectively. Finally, the integrative model explained 69.9%, 62.5%, and
78.4% of the variance in intention, willingness, and behavior, respectively. The
results emphasized that intention was a better predictor than willingness. Similar
with the previous study, both the integrative model and PWM explain higher
variance in back seat belt using behavior than TPB.

Zhao and colleagues (2023) compared the utility of TPB, PWM and the integrative
model in explaining the aggressive riding behavior of adolescents in China. TPB
explained 41.9% and 13.1% of the variance in intentions and behaviors respectively
whereas PWM explained 36.3%, 24.8% and 31.1% of the variance in intentions,
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willingness, and behaviors respectively. Finally, integrative model explained 43.1%,
29.4% and 31.1% of the variance in intentions, willingness, and behaviors,
respectively. The results emphasized that willingness was a better predictor than
intention. They reported that the explained variance in aggressive riding behavior of

the integrative model and PWM was higher than TPB.

It can be inferred that the integrative model has higher explanatory power than TPB
and PWM in traffic and transportation psychology. Even though integrative model of
TPB and PWM is applied for different research topics in traffic and transportation
psychology, it has not been yet used in driver acceptance of in-vehicle technologies.

1.4. The Current Study

The results of studies in the literature indicated that although the intervening type of
ISA has better safety effect, drivers across countries prefer the ISA system which is
either informative or turned off by the driver (Carsten & Fowkes, 2000; Varhelyi,
2002). Furthermore, drivers prefer the informative type of ISA rather than the
supportive type of ISA even though drivers are less satisfied with the informative
type of ISA (Adell et al., 2008). From the existing literature, it can be inferred that
geographical position, which is associated with road types and country, affects
drivers’ acceptance of ISA (Fu et al., 2020). Although in all countries in which ISA
acceptance studies were conducted, the informative type of ISA is the most preferred
one, the studies which compared between countries showed that the level of driver
acceptance differs between countries which are geographically close, located on
Northern Europe, (i.e. Eriksson & Bjernskau, 2012) as well as geographically
distant, one located on Northern Europe and the other is located on Middle East (i.e.
Warner et al., 2010). One of the common points of these studies is that in both
studies, countries in which estimated road fatality rate (per 100.000 population) is
higher, have a greater driver acceptance of ISA. In addition, these studies showed
that country of which gross national income per capita is lower, have a greater
acceptance of ISA than the country of which gross national income per capita is
highest. Furthermore, the former study (Eriksson & Bjernskau, 2012) showed the

difference of driver acceptance among countries in which speed limits differ,
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especially on rural roads and motorways. However, the latter study (Warner et al.
2010) showed the difference of driver acceptance among countries in which the
speed limits are exactly the same. Therefore, these differences of country
characteristics can affect the level of driver acceptance of ISA. The studies regarding
ISA have been started to be conducted in different countries once these systems were
developed. However, these studies were mostly conducted in European regions and
only a few studies were conducted in non-European regions. In the light of this
information, Tirkiye and Israel were selected to understand the effect of country
characteristic differences on driver acceptance. The first reason is that both countries
are located in the Middle East. Secondly, Tiirkiye’s estimated road fatality rate (per
100 000 population), which is reported as 12.3 (WHO, 2018), is higher than Israel’s,
which is reported as 4.2 (WHO, 2018). Thirdly, Tiirkiye’s gross national income per
capita, which is reported as 11.180 $§ (WHO,2018), is lower than Israel’s, which is
reported as 36.190 $ (WHO,2018). Finally, Tirkiye has higher speed limits on rural
roads, which is 110 km/h, and motorways, which is 120 km/h, than Israel, whose

speed limits on rural roads and motorways are 80 km/h and 110 km/h, respectively.

Although there is a growing literature about the safety effect of ISA, targeting the
drivers for whom the system will be most helpful is crucial when considering
maximizing the safety effect of ISA (Hjalmdahl, 2003). Speeding behavior is very
common among young drivers (Horswill et al., 2022; Perez et al., 2021). In addition,
speeding is an important problem among young drivers both in Tiirkiye (Bigaksiz et
al., 2019) and lIsrael (Sadia et al., 2018). Hence, the target sample of this study is

young drivers.

In the light of the relevant literature, the first aim of this study is to examine the
utility of TPB, PWM and the integrated model in explaining the driver acceptance of
ISA. The second aim of this study is to compare the utility of these models in

Tiirkiye and Israel.

Specifically, the following hypotheses are tested in the light of the relevant literature:
1) The drivers’ intention, willingness, and preference to use of informative type
of ISA will be higher than both supportive and intervening types of ISA in

Tiirkiye and Israel.
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2) The drivers’ intention, willingness, and preference to use of supportive type
of ISA will be higher than intervening type of ISA in Tiirkiye and Israel.

3) PWM and the integrative model would account for a larger proportion of
variance than TPB for explaining the preference to use of all types of ISA in
both Tiirkiye and Israel.

4) The integrative model would account for a larger proportion of variance than
PWM for explaining the preference to use of all types of ISA in both Tiirkiye
and Israel.

5) The utility of the models will differ in Tiirkiye and Israel.
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CHAPTER 2

METHOD

2.1. Sample

The data was collected from drivers in Israel and Tiirkiye. The final sample consisted
of 693 drivers. Of the participants, 359 (51,80%) were Israeli drivers, and 334
(48,20%) Turkish drivers. The detailed information regarding both samples were

presented in Table 1.

2.1.1. Turkish Sample

The mean age drivers is 29.29 (SD = 4.20). Drivers held a driver license for 9.02
years (SD = 4.48). Most of the participants, 96,4 % of drivers, have an academic
degree. Similarly, most of the participants either working, 80,2 % of drivers, or
student, 39,5 % of drivers. Half of the drivers haven’t been in accident for the last 3
years. Similarly, 62,6 % of the drivers haven’t been received speed ticket for the last
3 years. When asked about their experience with ADAS, 84.3 % of drivers either
knows or use ADAS. In addition, 63.2 % of the drivers have at least one type of
ADAS and 84 % of them use ADAS in daily life.

2.1.2. Israeli Sample

The mean age of drivers is 26.42 (SD = 4.13). Drivers held a driver license for 8.16
years (SD = 4.43). More than the half of the participants, 62,7 % of drivers, have an
academic degree. Similarly, most of the participants either working, 68 % of drivers,
or student, 70,5 % of drivers. Sixty-two-point one percent of drivers haven’t been in

accident for the last 3 years. Similarly, 90,3 % of the drivers haven’t been received
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speed ticket for the last 3 years. When asked about their experience with ADAS, 75.5

% of the drivers either knows or use ADAS. In addition, almost 50% of the drivers
have at least one type of ADAS and 88% of them use ADAS in daily life.

Table 1. The Demographical Information of Sample

Variables Israeli Drivers Turkish Drivers  Difference Test
N 359 334
Age of drivers 26.42 (4.13) 29.29 (4.20) 1(691)=9.10""
Weekly mileage 297.91 (2181.30) 565,65 (5478.56) t(689)=0.85
Yearly mileage 12496.25 12418.21 t(685)=-0.21
(36117.78) (58207,06)
Having license 8.16 (4.43) 9.02 (4.48) 1(688)=2.53"
(year)
Gender v?=11.67"
Men %41.2 (N=148)  %54.2 (N=181)
Women 0%58.8 (N=211)  9%45.8 (N=153)
Education level ¥?=188.68""
Elementary %0.6 (N=2) %0 (N=0)
High School %36.8 (N=132) %3.6 (N=12)
Associate Degree %15.3 (N=55) %3.9 (N=13)
Bachelor’s degree  %32.9 (N=118) %47.9 (N=160)
Master’s degree %12.8 (N=46) %28.7 (N=96)
PhD %1.7 (N=6) %15.9 (N=53)
Economic status ¥?=95.32""

Well below %8.6 (N=31) %0.9 (N=3)
average

Below average %25.9 (N=93) %7.2 (N=24)

Average %50.7 (N=182)  %55.7 (N=186)

Above average %12.3 (N=44) %34.4 (N=115)

Well above %2.5 (N=9) %1.8 (N=6)
average
Employment status t(691)=-3.71""

Working %68.0 (N=244)  %80.2 (N=268)

Non-working %32.0 (N=115) %19.8 (N=66)

Student 9%70.5 (N=253)  9%39.5 (N=132) t(691)=8.61"""
Accident ¥?=6.69"
experience

Having Accident %37.9 (N=136) %47.6 (N=159)

Acg\i'gér;'a‘””g 9%62.1 (N=223)  %52.4 (N=175)
Speed ticket v>=T74.63""

Yes %9.7 (N=35) %37.4 (N=125)

No 9690.3 (N=324)  %62.6 (N=209)
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Table 1. (continued)

ADAS experience ¥?=12.90"
Do not know 0 _ 0 _
ADAS %8.6 (N=31) Y%4.2 (N=14)
Heard about 0 _ 0 -
ADAS %15.9 (N=57) %11.4 (N=38)
Know ADAS %27.9 (N=100) %32.3 (N=108)
Occasionally use
ADAS y %28.1 (N=101) %25.7 (N=86)
Reqgularly use
AD ASg y %19.5 (N=70) 926.3 (N=88)
Ha\{lng ADAS in 2= 12.46™
vehicle
Yes %49.9 (N=179) %63.2 (N=211)
No %50.1 (N=180) 9036.8 (N=123)
USIr_lg ADAS in 2=1.34
vehicle
Yes %88.8 (N=159) %84.8 (N=179)
No %11.2 (N=20) %15.2 (N=32)

*p < .05, **p<.01, ***p <.001

2.1.3. Comparison between the samples from Tiirkiye and Israel

With respect to the demographical variables mentioned above, independent samples
t- test and Chi square analyses were conducted to assess the differences between
Tiirkiye and Israel. The results showed that there were more men and less women in
Turkish sample than Israeli sample. The results also showed that the Turkish sample
was significantly older, had a higher license year, having been involved in more
accidents and having more speed tickets than Israeli sample. In addition, more

drivers have ADAS in their vehicle in Tiirkiye than drivers in Israel.
2.2. Instruments

The TPB and the PWM constructs were assessed in three different sections with the
following order: informative system, supportive system and intervene system. At the
beginning of each section, the definition of the types of the system were given
participants to create standardized understanding among the participants. The
definitions can be seen on Table 2. After each definition, the items regarding each
factor are asked in the following order: attitude, subjective norm, PBC, intention,

prototype similarity, prototype favorability, willingness, and preference.
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Table 2. The definitions of the types of ISA given to participants

Types of ISA Definition

Informative The system displays the current speed limit under the speedometer
on the control panel. In addition, if the speed limit is exceeded, the
system warns the driver with a flashing red light and acoustic
signals

Supportive The system displays the current speed limit under the speedometer
on the control panel. In addition, the system counter-forces the
accelerator pedal at speeds above the speed limit. That is, the
driver has to press the accelerator pedal 3 to 5 times harder than
normal to exceed the speed limit.

Intervening The system displays the current speed limit under the speedometer
on the control panel. In addition, the system interacts with the
vehicle, making it impossible for the driver to exceed the speed
limit.

2.2.1. The Demographical Information Form

The form inquired about demographical information (age, sex, education level,
employment status and economic status), their driving history (years of having driver
license, weekly and yearly mileage, accident experience and speeding ticket) as well
as the experience with ADAS and having ADAS.

2.2.2. The TPB and PWM Questions

To measure attitudes toward each system, participants were asked to think about the
given system and rate nine semantic differential items taken from Van der Laan,
Heino and De Waard (1997), rates ranging from 1 to 7. Higher scores show more
positive attitudes toward the given system. The Cronbach alpha value was .92 for
informative system, .94 for supportive system and .94 for intervene system for
Turkish drivers. For Israeli drivers, the Cronbach alpha values were .88 for

informative system, .90 for supportive system and .93 for intervene system.

Subjective norm was measured by asking the perceived social approval of using each
system from three referent groups; family, close friends and people who are

important for the participant. Participants were asked to rate four items adapted from
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Venkatesh and Davis (2000) on a 7-point Likert scale ranging from 1 (strongly
disagree) to 7 (strongly agree). Higher scores show higher social acceptance of use of
the given system The Cronbach alpha value was .93 for informative system, .96 for
supportive system and .97 for intervene system for Turkish drivers. For Israeli
drivers, the Cronbach alpha values were .90 for informative system, .94 for
supportive system and .95 for intervene system.

PBC was measured by four items adapted from Rahman (2016). Participants were
asked to rate four items on a 7-point Likert scale ranging from 1 (strongly disagree)
to 7 (strongly agree). Higher scores show that participants find it easier to use the
given system. The Cronbach alpha value was .85 for informative system, .87 for
supportive system and .90 for intervene system for Turkish drivers. For Israeli
drivers, the Cronbach alpha values were .80 for informative system, .82 for
supportive system and .83 for intervene system.

The intention of participants to use the given system was assessed by three items
adapted from Rahman and colleagues (2017). Participants were asked to rate three
items on a 7-point Likert scale ranging from 1 (strongly disagree) to 7 (strongly
agree). Higher scores show more intention to use the given system. The Cronbach
alpha value was .97 for informative system, .98 for supportive system and .99 for
intervene system for Turkish drivers. For Israeli drivers, the Cronbach alpha values
were .80 for informative system, .94 for supportive system and .96 for intervene

system.

The prototype similarity was assessed by two items adapted from Demir (2017).
Participants were asked to rate two items on a 7-point Likert scale ranging from 1
(not at all) to 5 (absolutely). Higher scores show more similarities with the typical
person who use the given system. The Cronbach alpha value was .95 for informative
system, .96 for supportive system and .98 for intervene system for Turkish drivers.
For Israeli drivers, the Cronbach alpha values were .85 for informative system, .90

for supportive system and .92 for intervene system.
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The prototype favorability was assessed by twelve adjectives taken from Gibbons
and colleagues (1995). Participants were asked to rate twelve adjectives on a 7-point
Likert scale ranging from 1 (not at all) to 5 (absolutely). Higher scores show more
favorability of the typical person who use the given system. The Cronbach alpha
value was .86 for informative system, .89 for supportive system and .89 for intervene
system for Turkish drivers. For Israeli drivers, the Cronbach alpha values were .89

for informative system, .87 for supportive system and .87 for intervene system.

Participants’ willingness to use the given system were assessed by following three
items: “Suppose you are driving in urban roads (where the speed limit is 50 km/h),
would you be willing to use the system?”, “Suppose you are driving in non-urban
roads (where the speed limit is 80 - 90 km/h), would you be willing to use the
system?”, and “Suppose you are driving in highways (where the speed limit is 100 -
120 km/h), would you be willing to use the system?”. Participants rated each item on
a 7-point Likert scale ranging from 1 (not at all) to 5 (absolutely). Higher scores
show higher willingness to use the given system. The Cronbach alpha value was .75
for informative system, .87 for supportive system and .91 for intervene system for
Turkish drivers. For Israeli drivers, the Cronbach alpha values were .84 for

informative system, .88 for supportive system and .88 for intervene system.

The preference of the using system was assessed with following item: “How much
likely would you prefer to use it if you have in your vehicle?” Participants were
asked to respond the item on 7-point Likert scale ranging from 1 (extremely unlikely)
to 5 (extremely likely) for each given system. Higher scores show higher preference

to use the given system.

2.3. Procedure

Ethical approval was provided from the Ethical Commitee of Middle East Technical
University and Institutional Review Board of Bar-llan University. Convenience
sampling were used to reach participants. The instruments were distributed by using
Qualtrics. Participants were given information detailing the purpose and

requirements of the study, their anonymity, voluntary participation and right to
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withdraw. Since the data was collected from 2 different groups, 2 different links were
created containing the scales in the native language of the participants, these
languages are Hebrew and Turkish. After providing participant’s consent, they were
asked to fill out a questionnaire to measure basic demographics, and the TPB
(attitudes, subjective norm, PBC, intention) and the PWM constructs (prototype
similarity, prototype favorability, willingness) for each type of ISA. After completing

the questionnaire, they were thanked for their participation.

2.4. Analyses

After completing the data collection process, data were analyzed by using SPSS 26.0
program. The samples from Tirkiye and Israel were compared based on
demographical information. Three independent sample t-tests were conducted to
examine the country differences among variables for each type of ISA. Finally, the
within sample differences was examined by one-way ANOVA to test the first and the

second hypotheses of this study.

In order to examine the utility of TPB, PWM and the integrative model for each type
of ISA, nine different path analyses via structural equation model were conducted for
each country. To compare the efficiency of each model for explaining the variance in
driver acceptance of each type of ISA, three Hotelling’s t-test for non-independent
correlations was performed for each country. The third, fourth and fifth hypotheses

of this study were tested with these analyses.
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CHAPTER 3

RESULTS

3.1. Basic Analysis

The means, standard deviations, distributional properties of skewness and kurtosis,
and the correlations of the variables considering each type of ISA for both countries

are shown separately in Table 3, Table 4 and Table 5.

For all types of ISA, all bivariate correlations are significant for both Turkish and

Israeli drivers.

Table 3. Descriptive statistics and correlations for Informative Type of ISA

1 2 3 4 5 6 7 8
1.Attitude - 43" 33" 34" 46" 60" 58" 64"
2.Subjective Norm 30" - 51" 40" AT 60" AT 53"
3.PBC 19" 497 - 40" 43" 51" 45" 37"
4. Prototype Similarity .32" 47" 407 - 41" 39" .28 40"
5.Prototype 427 44 23" 55" - 54" 56" 56"
Favorability
6.Intention 44" 60" 50" 63" 52" - 75" 81"
7.Willingness 400 .37 24" 61" .60" .60" - 79"
8. Preference 45" 447 27" 66" 60" 74" J1 -
Mean
Turkish 537 535 5.13 4.52 5.12 5.27 4.47 5.46
Israeli 491 452 5.23 4.36 5.24 5.09 475 4.94
SD
Turkish 142 151 1.44 1.56 1.04 1.75 1.57 1.64
Israeli 1.27 1.44 1.23 1.19 1.02 1.72 1.52 1.64
Skewness
Turkish -0.91 -74 -.59 -.46 -.63 -.89 -.32 -1.24
Israeli -32 -18 -.61 =22 -.29 -.67 -.45 -.60
Kurtosis
Turkish 37 -.26 -.22 -.24 g1 -12 -.36 .68
Israeli -29  -32 A1 .67 -.23 -.48 -.23 -.24

Note 1. The results presented in right-hand side of this table (i.e., bold numbers) show the correlations
pertaining to the Israeli sample; the results presented in left-hand side of this table show the
correlations pertaining to the Turkish sample, *p < .001.

30



Table 4. Descriptive statistics and correlations for Supportive Type of ISA

1 2 3 4 5 6 7 8
1.Attitude - 57" 46" 46" 51" 67" 65" 69"
2.Subjective Norm 61" - 55" 48" 48" 59" 58" 56"
3.PBC 39" 59" - 46" 43" 51" 46" 46"
4. Prototype Similarity .56 .59" 497 - 417 55" 57" 53"
5.Prototype 56" 59" 34" 60" - 50" 50" 48"
Favorability
6.Intention 67" 76" 57" 76" 62" - 87" .86"
7.Willingness 61" 57" 40" 74" 63" ar - 84"
8. Preference 64" .66 46" 74" 66" 86" 79" -
Mean
Turkish 5.04 5.06 4,72 3.97 4.85 4.57 3.79 4,70
Israeli 413 4.15 4.60 3.81 4.88 3.80 3.71 3.57
SD
Turkish 1.65 1.75 1.62 1.81 1.20 2.04 1.91 2.04
Israeli 142 1.63 1.40 1.42 1.04 1.91 1.75 1.92
Skewness
Turkish -52  -.67 -.29 -.07 -.56 -.34 0.9 -.53
Israeli -13  -23 -.35 =31 .01 -.03 .01 A7
Kurtosis
Turkish -67 -39 -.67 -.99 .64 -1.15 -1.08 -1.07
Israeli -34 -49 -.08 -.13 -.34 -1.12 -89 -1.07

Note 1. The results presented in right-hand side of this table (i.e., bold numbers) show the correlations
pertaining to the Israeli sample; the results presented in left-hand side of this table show the

correlations pertaining to the Turkish sample, *p < .001.

Table 5. Descriptive statistics and correlations for Intervene Type of ISA

1 2 3 4 5 6 7 8
1.Attitude - 65" 48" 46" 53" 76" 73" 75"
2.Subjective Norm 63" - 53" 50" 50" .66" .60" 58"
3.PBC 43" 62" - 43" 35" 45" 42" 43"
4. Prototype Similarity .61° .64" 53" - .36 53" 50" 49"
5.Prototype 60" .60" 40" 61" - 44" 44" 42"
Favorability
6.Intention 68" 77" 63" a7 63" - .89" 87"
7.Willingness 677 63" 517 78" 62" 81" - 84"
8. Preference 70" 67" 51" 78" 64" 84" 82" -
Mean
Turkish 453 4.69 4.45 3.62 4,61 4.09 3.49 4.15
Israeli 3.63 3.78 4.33 3.46 4.66 3.18 3.10 3.02
SD
Turkish 1.81 1.90 1.78 1.96 1.29 2.21 2.05 2.24
Israeli 158 1.71 1.53 1.55 1.12 1.87 1.74 1.94
Skewness
Turkish -16 -40 -.24 13 -.37 -.07 .30 -.19
Israeli 21 .02 -.33 -.005 .09 44 44 .59
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Table 5. (continued)

Kurtosis
Turkish -1.06 -.83 -.86 -1.19 .10 -1.38 -1.19 -1.48
Israeli -52 -.69 -23 -.59 -.28 -.86 =77 -.87

Note 1. The results presented in right-hand side of this table (i.e., bold numbers) show the correlations
pertaining to the Israeli sample; the results presented in left-hand side of this table show the
correlations pertaining to the Turkish sample, *p < .001.

3.2. Within Group Comparison

3.2.1. Within Group Comparison for Tiirkiye

Eight one-way within subjects ANOVA were conducted to compare the differences
among variables for each type of ISA. In all analyses sphericity is violated, hence;

Wilk’s Lambda results were reported. The results can be seen on Table 6.

The results showed that attitude toward informative, supportive and intervening type
of ISA significantly differ from each other, Wilk’s Lambda= 0.79, F (2, 332) =
44.13, p < .001, n? = .210. Pairwise comparison with Bonferonni adjustment showed
that the mean score of attitude toward informative type of ISA is higher than the
mean scores of attitude toward both supportive and intervening types of ISA; and the
mean score of attitude toward supportive type of ISA is higher than the mean score

of attitude toward intervening type of ISA for Turkish drivers.

The results showed that subjective norm regarding informative, supportive and
intervening type of ISA significantly differ from each other, Wilk’s Lambda= 0.87, F
(2, 332) = 24.10, p < .001, n? = .127. Pairwise comparison with Bonferonni
adjustment showed that the mean score of subjective norm regarding informative
type of ISA is higher than the mean scores of subjective norm regarding both
supportive and intervening types of ISA; and the mean score of subjective norm
regarding supportive type of ISA is higher than the mean score of subjective norm
regarding intervening type of ISA for Turkish drivers.

The results showed that PBC regarding informative, supportive, and intervening type
of ISA significantly differ from each other, Wilk’s Lambda= 0.87, F (2, 332) =
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24.10, p < .001, n? = .127. Pairwise comparison with Bonferonni adjustment showed
that the mean score of PBC regarding informative type of ISA is higher than the
mean scores of PBC regarding both supportive and intervening types of ISA; and the
mean score of PBC regarding supportive type of ISA is higher than the mean score of

PBC regarding intervening type of ISA for Turkish drivers.

The results showed that prototype similarity regarding informative, supportive, and
intervening type of ISA significantly differ from each other, Wilk’s Lambda= 0.79, F
(2, 332) = 4357, p < .001, n? = .208. Pairwise comparison with Bonferonni
adjustment showed that the mean score of prototype similarity regarding informative
type of ISA is higher than the mean scores of prototype favorability regarding both
supportive and intervening types of ISA; and the mean score of prototype similarity
regarding supportive type of ISA is higher than the mean score of prototype

similarity regarding intervening type of ISA for Turkish drivers.

The results showed that prototype favorability regarding informative, supportive, and
intervening type of ISA significantly differ from each other, Wilk’s Lambda= 0.79, F
(2, 332) = 42.27, p < .001,n? = .203. Pairwise comparison with Bonferonni
adjustment showed that the mean score of prototype favorability regarding
informative type of ISA is higher than the mean scores of prototype favorability
regarding both supportive and intervening types of ISA; and the mean score of
prototype favorability regarding supportive type of ISA is higher than the mean score
of prototype favorability regarding intervening type of ISA for Turkish drivers.

The results showed that intention to use informative, supportive, and intervening type
of ISA significantly differ from each other, Wilk’s Lambda= 0.79, F (2, 332) =
43.67, p < .001, n? = .208. Pairwise comparison with Bonferonni adjustment showed
that the mean score of intention to use informative type of ISA is higher than the
mean scores of intention to use both supportive and intervening types of ISA; and the
mean score of intention to use supportive type of ISA is higher than the mean score

of intention to use intervening type of ISA for Turkish drivers.

The results showed that willingness to use informative, supportive, and intervening
type of ISA significantly differ from each other, Wilk’s Lambda= 0.73,4 F (2, 332) =
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60.18, p < .001, n? = .266. Pairwise comparison with Bonferonni adjustment showed
that the mean score of willingness to use informative type of ISA is higher than the
mean scores of willingness to use both supportive and intervening types of ISA; and
the mean score of willingness to use supportive type of ISA is higher than the mean

score of willingness to use intervening type of ISA for Turkish drivers.

The results showed that preference to use informative, supportive, and intervening
type of ISA significantly differ from each other, Wilk’s Lambda= 0.72,4 F (2, 332) =
64.81, p < .001, n?=.283. Pairwise comparison with Bonferonni adjustment showed
that the mean score of preference to use informative type of ISA is higher than the
mean scores of preference to use both supportive and intervening types of ISA; and
the mean score of preference to use supportive type of ISA is higher than the mean

score of preference to use intervening type of ISA for Turkish drivers.

From the results, it can be seen that the first and the second hypotheses of this study

was supported for Turkish drivers.

Table 6. One-Way Within ANOVA Results and Mean Comparisons for Turkish

Drivers

N F Mean SD

Attitude 44137
Informative Type of ISA 334 5.37a .08
Supportive Type of ISA 334 5.04p .09
Intervening Type of ISA 334 4.53c 10

Subjective Norm 334 24107
Informative Type of ISA 334 5.354 .08
Supportive Type of ISA 334 5.06¢ 10
Intervening Type of ISA 334 4.69¢ 10

PBC 24.10™"
Informative Type of ISA 334 5.13q .08
Supportive Type of ISA 334 4.72n .09
Intervening Type of ISA 334 4.45, 10

Prototype Similarity 43,57
Informative Type of ISA 334 4.52; .09
Supportive Type of ISA 334 3.97« 10
Intervening Type of ISA 334 3.62 A1

Prototype Favorability 4227
Informative Type of ISA 334 5.12m .06
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Table 6. (continued)

Supportive Type of ISA 334 4.85n .07

Intervening Type of ISA 334 4.61 .07
Intention 43.67

Informative Type of ISA 334 5.27, 10

Supportive Type of ISA 334 4.57, A1

Intervening Type of ISA 334 4.10s A2
Willingness 60.18™"

Informative Type of ISA 334 4474 .08

Supportive Type of ISA 334 3.79% A1

Intervening Type of ISA 334 3.49¢ A1
Preference 64.817"

Informative Type of ISA 334 5.45y .09

Supportive Type of ISA 334 4.70x A1

Intervening Type of ISA 334 4.15¢ A2

Note. Means not sharing same subscripts differ significantly. ** p < .01, *** p <.001

3.2.2. Within Group Comparison for Israel

Eight one-way within subjects ANOVA were conducted to compare the differences
among variables for each type of ISA. When the sphericity is violated, Wilk’s

Lambda results were reported. The results can be seen on Table 7.

The results showed that attitude toward informative, supportive, and intervening type
of ISA significantly differ from each other, Wilk’s Lambda= 0.66, F (2, 357) =
93.15, p < .001, n? = .343. Pairwise comparison with Bonferonni adjustment showed
that the mean score of attitude toward informative type of ISA is higher than the
mean scores of attitude toward both supportive and intervening types of ISA; and the
mean score of attitude toward supportive type of ISA is higher than the mean score

of attitude toward intervening type of ISA for Israeli drivers.

The results showed that subjective norm regarding informative, supportive, and
intervening type of ISA significantly differ from each other, Wilk’s Lambda= 0.83, F
(2, 357) = 36.78, p < .001, n? = .171. Pairwise comparison with Bonferonni
adjustment showed that the mean score of subjective norm regarding informative
type of ISA is higher than the mean scores of subjective norms regarding both

supportive and intervening types of ISA; and the mean score of subjective norm
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regarding supportive type of ISA is higher than the mean score of subjective norm
regarding intervening type of ISA for Israeli drivers.

The results showed that PBC regarding informative, supportive, and intervening type
of ISA significantly differ from each other, Wilk’s Lambda= 0.75, F (2, 357) =
58.33, p < .001, n? = .246. Pairwise comparison with Bonferonni adjustment showed
that the mean score of PBC regarding informative type of ISA is higher than the
mean scores of PBC regarding both supportive and intervening types of ISA; and the
mean score of PBC regarding supportive type of ISA is higher than the mean score of
PBC regarding intervening type of ISA for Israeli drivers.

The results showed that prototype similarity regarding informative, supportive, and
intervening type of ISA significantly differ from each other, Wilk’s Lambda= 0.75, F
(2, 357) = 58.82, p < .001, n? = .248. Pairwise comparison with Bonferonni
adjustment showed that the mean score of prototype similarity regarding informative
type of ISA is higher than the mean scores of prototype favorability regarding both
supportive and intervening types of ISA; and the mean score of prototype similarity
regarding supportive type of ISA is higher than the mean score of prototype

similarity regarding intervening type of ISA for Israeli drivers.

The results showed that prototype favorability regarding informative, supportive, and
intervening type of ISA significantly differ from each other, Wilk’s Lambda= 0.728,
F (2, 357) = 66.61, p < .001,n? = .272. Pairwise comparison with Bonferonni
adjustment showed that the mean score of prototype favorability regarding
informative type of ISA is higher than the mean scores of prototype favorability
regarding both supportive and intervening types of ISA; and the mean score of
prototype favorability regarding supportive type of ISA is higher than the mean score

of prototype favorability regarding intervening type of ISA for Israeli drivers.

The results showed that intention to use informative, supportive, and intervening type
of ISA significantly differ from each other, Wilk’s Lambda= 0.59, F (2, 357) =
126.14, p < .001,n? = .414. Pairwise comparison with Bonferonni adjustment

showed that the mean score of intention to use informative type of ISA is higher than
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the mean scores of intention to use both supportive and intervening types of ISA; and
the mean score of intention to use supportive type of ISA is higher than the mean

score of intention to use intervening type of ISA for Israeli drivers.

The results showed that willingness to use informative, supportive, and intervening
type of ISA significantly differ from each other, Wilk’s Lambda= 0.60,4 F (2, 357) =
117.67, p < .001,n? = .397. Pairwise comparison with Bonferonni adjustment
showed that the mean score of willingness to use informative type of ISA is higher
than the mean scores of willingness to use both supportive and intervening types of
ISA; and the mean score of willingness to use supportive type of ISA is higher than

the mean score of willingness to use intervening type of ISA for Israeli drivers.

The results showed that preference to use informative, supportive, and intervening
type of ISA significantly differ from each other, Wilk’s Lambda= 0.72,4 F (2, 357) =
142.16, p < .001,n? = .444. Pairwise comparison with Bonferonni adjustment
showed that the mean score of preference to use informative type of ISA is higher
than the mean scores of preference to use both supportive and intervening types of
ISA; and the mean score of preference to use supportive type of ISA is higher than

the mean score of preference to use intervening type of ISA for Israeli drivers.

From the results, it can be seen that the first and the second hypotheses of this study
was supported for Israeli drivers.

Table 7. One-Way Within ANOVA Results and Mean Comparisons for Israeli

Drivers.

N F Mean SD

Attitude 93.15™
Informative Type of ISA 359 4.91, .07
Supportive Type of ISA 359 4.13y .08
Intervening Type of ISA 359 3.63¢ .08

Subjective Norm 36.78™
Informative Type of ISA 359 4.524 .08
Supportive Type of ISA 359 4.15¢ .09
Intervening Type of ISA 359 3.78¢ .09

37



Table 7. (continued)

*kk

PBC 58.33

Informative Type of ISA 359 5.234 .07

Supportive Type of ISA 359 4.60n .07

Intervening Type of ISA 359 4.33, .08
Prototype Similarity 58.82""

Informative Type of ISA 359 4.36; .06

Supportive Type of ISA 359 3.81k .08

Intervening Type of ISA 359 3.46 .08
Prototype Favorability 66.617"

Informative Type of ISA 359 5.24n .05

Supportive Type of ISA 359 4.88n .06

Intervening Type of ISA 359 4.660 .06
Intention 126.14™

Informative Type of ISA 359 5.09p .09

Supportive Type of ISA 359 3.80r 10

Intervening Type of ISA 359 3.18s 10
Willingness 117.677

Informative Type of ISA 359 4.75¢ .08

Supportive Type of ISA 359 3.71y .09

Intervening Type of ISA 359 3.10¢ .09
Preference 142.16™

Informative Type of ISA 359 4.94,, .09

Supportive Type of ISA 359 3.57x 10

Intervening Type of ISA 359 3.02y 10

Note. Means not sharing same subscripts differ significantly. ** p < .01, *** p <.001

3.3. Between Group Comparison

Eight independent sample t-tests were conducted to examine the country differences

among variables for each type of ISA.

The results for the informative type of ISA can be seen on Table 8. For the
informative type of ISA, Turkish drivers’ attitude and subjective norm scores were
higher than Israeli drivers’ (t(668.166)=4.50, p < .001, t(681.274)= 7.39, p < .001,
respectively). Similarly, Turkish drivers’ preference to use informative type of ISA
score was higher than that of Israeli drivers (t(691)= 4.22, p < .001). In contrast,
Israeli drivers’ willingness to use informative type of ISA was higher than that of
Turkish drivers (t(691)= -2.37, p = .018). The scores of PBC, prototype similarity,
prototype favorability and intention for Turkish and Israeli drivers weren’t

significantly different from each other (all p’s > .05).
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Table 8. Group Differences Among Variables for Informative Type of ISA

Tiirkiye Israel

M SD M SD df t p Cohen’s d
Attitude 5.37 142 491 127 668.166 450 .000 0.34
Subjective  5.35 151 452 144 681.274 739 .000 0.56
Norm
PBC 5.13 144 523 123 656.938 -1.01 .314 0.07
Prototype 4.52 156 436 119 662279 154 124 0.11
Similarity
Prototype 5.12 1.04 524 1.02 691 -1.45 147 0.12
Favorability
Intention 5.27 1.75 509 172 691 1.30 .194 0.10
Willingness  4.47 157 475 152 691 -2.37 .018 0.18
Preference  5.46 1.64 494 164 691 422 000 0.32

The results for the supportive type of ISA can be seen on Table 9. For the supportive

type of ISA, Turkish drivers’ attitude and subjective norm scores were higher than
that of Israeli drivers’ (t(658.866)= 7.74, p < .001, t(677.880)= 7.08, p < .001,

respectively). Similarly, Turkish drivers’ intention and preference to use supportive

type of ISA scores were higher than that of Israeli drivers’ (t(691)= 5.13, p < .001,

t(691)= 7.55, p < .001, respectively). The scores of PBC, prototype similarity,

prototype favorability and willingness for Turkish and Israeli drivers weren’t

significantly different from each other (all p’s > .05).

Table 9. Group Differences Among Variables for Supportive Type of ISA

Tiirkiye Israel

M SD M SD df t p Cohen’s d
Attitude 504 165 413 142 658866 7.74 .000 0.59
Subjective  5.06 1.75 415 163 677.880 7.08 .000 0.54
Norm
PBC 472 162 460 140 660.085 1.05 .292 0.08
Prototype 397 181 381 142 631046 131 .191 0.10
Similarity
Prototype 485 120 488 1.04 691 -339 .734 0.03
Favorability
Intention 457 2.04 380 191 691 513 .000 0.39
Willingness 3.79 191 371 175 673229 589 556 0.04
Preference 470 2.04 357 192 691 755 .000 0.57

The results for the intervene type of ISA can be seen on Table 10. For the intervene

type of ISA, Turkish drivers’ attitude and subjective norm scores were higher than
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that of Israeli drivers’ (t(662.035)= 7.003, p < .001, t(669.883)= 6.63, p < .001,
respectively). Similarly, Turkish drivers’ intention, willingness and preference to use
intervening type of ISA score was higher than that of Israeli drivers’ (t(654.904)=
5.88, p < .001, t(654.626)= 2.66, p = .008, t(654.405)= 7.02, p < .001, respectively).
The scores of PBC, prototype similarity, prototype favorability and intention for
Turkish and Israeli drivers weren’t significantly differentfrom each other (all p’s >

05).

Table 10. Group Differences Among Variables for Intervene Type of ISA

Tiirkiye Israel

M SD M SD df t p Cohen’s d
Attitude 453 181 363 158 662.035 7.003 .000 0.53
Subjective 469 190 378 171 669.833 6.63 .000 0.50
Norm
PBC 445 178 433 153 658594 .97 331 0.07
Prototype 362 196 346 155 634.447 115 250 0.09
Similarity
Prototype 461 129 466 112 659.327 -504 .614 0.04
Favorability
Intention 409 221 318 187 654904 588 .000 0.44
Willingness 3.49 205 310 174 654626 266 .008 0.21
Preference 415 224 3.02 194 654405 7.02 .000 0.54

3.4. Path Analysis

3.4.1. Tiirkiye

3.4.1.1. The Path Analysis for Informative Type of ISA
3.4.1.1.1. Model 1- The Theory of Planned Behavior

The results showed that Multivariate Kurtosis (Mardia’s Z = 12.41) is higher than 5,
therefore; robust estimations were reported. According to the results, S-B 2 (2) =
10.81, p <.001, CFI = .98, RMSEA = .115, 90% CI [.055, .186]. It seems like model
did not fit the data well (¥ /df = 10.81/2, RMSEA = .115, CFI = .98). Thus, the
modification indices were evaluated. This modification was the inclusion of the
direct path from attitude to preference. After this modification, the model provided a
good fit to the data (S-B 4* (1) = 0.14, p=.72, »?/df = 0.14/1, CFI = 1.00, RMSEA
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=.000, 90% CI [.000, .105]). The model explained 47.7% of the variance in intention
and 57.8% of the variance in preference. The results showed that, attitude (B = .27, p
< .05), subjective norm (B = .39, p < .05), and PBC (B = .25, p < .05) predicted
intention. In addition, attitude (B = .15, p < .05), PBC (B = -.13, p < .05), and
intention (B = .74, p <.05) predicted the preference (see Figure 4).

Attitude
Subjective ,
N Preference
orm
PBC

Figure 4 . The TPB for informative type of ISA for Turkish drivers.

Note. Age, gender, and general technology acceptance were controlled in further
analysis and none of them affect intention and preference significantly.

3.4.1.1.2. Model 2- Prototype Willingness Model

The results showed that Multivariate Kurtosis (Mardia’s Z = 11.65) is higher than 5,
therefore; robust estimations were reported. According to the results, S-B 2 (6) =
57.32, p <.001, CFl = .94, RMSEA = .160, 90% CI [.123, .198. It seems like model
did not fit the data well (¥ /df = 57.32/6, RMSEA = .160, CFI = .94). Thus, the
modification indices were evaluated. These modifications were the inclusion of the
path from prototype similarity from intention and direct paths from prototype
similarity and favorability to preference. After these modifications, the model
provided a good fit to the data (S-B »? (3) = 6.63, p = .08, »? /df = 6.63/3, CFI = .99,
RMSEA = .06, 90% CI [.000, .123]). The model explained 58.8% of the variance in
intention, 48.5% of the variance in willingness, and 68.5% of the variance in
preference. The results showed that, attitude (B = .15, p < .05), subjective norm (B =
.33, p < .05), prototype similarity (B = .27, p < .05) and willingness (B = .26, p <
.05) predicted intention. In addition, attitude (B = .14, p < .05), prototype similarity
(B = .38, p <.05) and prototype favorability (B = .33, p <.05) predicted willingness
whereas the path between subjective norm and willingness was insignificant (B = -

.006, p > .05). Finally, intention (B = .39, p < .05), prototype similarity (B = .17, p <
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.05), prototype favorability (B = .12, p < .05) and willingness (B = .30, p < .05)
predicted the preference (see Figure 5).
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Figure 5. The PWM for informative type of ISA for Turkish drivers. Dashed path
indicates non-significant association.

Note. Age, gender, and general technology acceptance were controlled in further
analysis and none of them affect intention, willingness, and preference significantly.

3.4.1.1.3. Model 3- The Integrative Model

The results showed that Multivariate Kurtosis (Mardia’s Z = 14.49) is higher than 5,
therefore; robust estimations were reported. According to the results, S-B 2 (7) =
53.39, p <.001, CFI = .95, RMSEA = .14, 90% CI [.107, .176]. It seems like model
did not fit the data well (,* /df = 53.39/7, RMSEA = .14, CFIl = .95). Thus, the
modification indices were evaluated. These modifications were the inclusion of the
path from prototype similarity to intention and direct paths from prototype similarity
and favorability to preference. After these modifications, the model provided a good
fit to the data (S-B 42 (4) = 4.90, p = .30, 2 /df = 4.90/4, CFI = .99, RMSEA = .026,
90% CI [.000, .090]). The model explained 61.3% of the variance in intention, 48.5%
of the variance in willingness and 69.7% of the variance in preference. The results
showed that, attitude (B = .14, p < .05), subjective norm (B = .26, p < .05), PBC (B
= .19, p < .05), prototype similarity (B = .22, p < .05) and willingness (B = .27, p <
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.05) predicted intention. In addition, attitude (B = .14, p < .05), prototype similarity
(B = .38, p <.05) and prototype favorability (B = .33, p < .05) predicted willingness
whereas the path between subjective norm and willingness was insignificant (B = -
.006, p > .05). Finally, PBC (B = -.13, p < .05), intention (B = .45, p < .05),
prototype similarity (B = .20, p < .05), prototype favorability (B = .12, p < .05) and
willingness (B = .28, p < .05) predicted the preference (see Figure 6).
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Figure 6. The integrative model for informative type of ISA for Turkish drivers.
Dashed path indicates non-significant associations.

Note. Age, gender, and general technology acceptance were controlled in further
analysis and none of them affect intention, willingness, and preference significantly.

3.4.1.1.4. The Comparison Between TPB, PWM and the Integrative Model for
Informative Type of ISA

To compare the efficiency of each model for explaining the variance in driver
acceptance of informative type of ISA, Hotelling’s t-test for non-independent
correlations was performed. The differences in the ability to predict preference to use
informative type of ISA between TPB — modified model (R? = .578) and PWM —
modified model (R? = .685), t (331) = -5.64, p < .001, and the integrative modified
model (R? = .697) were significant, t(331) = -6.79, p < .001. Similarly, the

differences the ability to predict preference to use informative type of ISA between
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PWM — modified model and the integrative modified model was also significant,
t(331) = -2.27, p = .02. The integrative modified model was found to exhibit the

highest R? among the three models.

3.4.1.2. The Path Analysis for Supportive Type of ISA

3.4.1.2.1. Model 1- The Theory of Planned Behavior

The results showed that Multivariate Kurtosis (Mardia’s Z = 13.27) is higher than 5,
therefore; robust estimations were reported. According to the results, S-B 2 (2) =
7.91, p<.01, CFl = .99, RMSEA =.094, 90% CI [.032, .67]. It seems like model did
not fit the data well (¥ /df = 7.91/2, RMSEA = .094, CFl = .99). Thus, the
modification indices were evaluated. This modification was the inclusion of the
direct path from attitude to preference. After this modification, the model provided a
good fit to the data (S-B 4* (1) = 0.08, p = .77, 4* /df = 0.08/1, CFI = 1.00, RMSEA =
.000, 90% CI [.000, .096]). The model explained 66.9% of the variance in intention
and 74.6% of the variance in preference. The results showed that, attitude (B = .32, p
< .05), subjective norm (B = .47, p < .05), and PBC (B = .17, p < .05) predicted
intention. In addition, attitude (B = .13, p < .05) and intention (B = .81, p < .05)
predicted the preference whereas the path between PBC and preference was

insignificant (B = -.054, p > .05, see Figure 7).
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Figure 7. The TPB for supportive type of ISA for Turkish drivers. Dashed path
indicates non-significant associations.

Note. Age, gender, and general technology acceptance were controlled in further
analysis and none of them affect intention and preference significantly.
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3.4.1.2.2. Model 2- Prototype Willingness Model

The results showed that Multivariate Kurtosis (Mardia’s Z = 16.59) is higher than 5,
therefore; robust estimations were reported. According to the results, S-B »? (6) =
41.35, p <.001, CFI = .98, RMSEA = .133, 90% CI [.096, .174]. It seems like model
did not fit the data well (y? /df = 41.35/6, RMSEA = .133, CFI = .98). Thus, the
modification indices were evaluated. These modifications were the inclusion of the
path from prototype similarity to intention and a direct path from prototype
favorability to preference. After these modifications, the model provided a good fit to
the data (S-B % (4) = 4.39, p = .36, 4 /df = 4.39/4, CFI = 1.00, RMSEA = .017, 90%
CI [.000, .086]). The model explained 78.6% of the variance in intention, 62.6% of
the variance in willingness, and 79.1% of the variance in preference. The results
showed that, attitude (B = .12, p < .05), subjective norm (B = .37, p <.05), prototype
similarity (B = .25, p <.05) and willingness (B = .30, p < .05) predicted intention. In
addition, attitude (B = .19, p < .05), prototype similarity (B = .47, p < .05) and
prototype favorability (B = .20, p < .05) predicted willingness whereas the path
between subjective norm and willingness was insignificant (B = .06, p > .05).
Finally, intention (B = .56, p < .05), willingness (B = .27, p < .05) and prototype
favorability (B = .15, p <.05) predicted the preference (see Figure 8).
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Figure 8. The PWM for supportive type of ISA for Turkish drivers. Dashed path
indicates non-significant association.

Note. Age, gender, and general technology acceptance were controlled in further
analysis and none of them affect intention, willingness, and preference significantly.
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3.4.1.2.3. Model 3- The Integrative Model

The results showed that Multivariate Kurtosis (Mardia’s Z = 18.31) is higher than 5,
therefore; robust estimations were reported. According to the results, S-B »? (7) =
41.32, p <.001, CFl = .98, RMSEA = .121, 90% CI [.087, .158]. It seems like model
did not fit the data well (* /df = 41.32/7, RMSEA = .12, CFIl = .98). Thus, the
modification indices were evaluated. These modifications were the inclusion of the
path from prototype similarity to intention and direct path from prototype
favorability to preference. After these modifications, the model provided a good fit to
the data (S-B 2 (5) = 5.14, p = .40, »* /df = 5.14/5, CFI = 1.00, RMSEA = .009, 90%
CI [.000, .077]). The model explained 79.3% of the variance in intention, 62.6% of
the variance in willingness, and 79.1% of the variance in preference. The results
showed that, attitude (B = .12, p < .05), subjective norm (B = .32, p <.05), PBC (B
= .10, p < .05), prototype similarity (B = .22, p < .05) and willingness (B = .31, p <
.05) predicted intention. In addition, attitude (B = .19, p < .05), prototype similarity
(B = .48, p < .05) and prototype favorability (B = .20, p < .05) predicted willingness
whereas the path between subjective norm and willingness was insignificant (B =
.06, p > .05). Finally, intention (B = .58, p < .05), prototype favorability (B = .14, p <
.05) and willingness (B = .26, p < .05) predicted the preference whereas the path

between PBC and preference was insignificant (B = -.033, p > .05, see Figure 9).

3.4.1.2.4. The Comparison Between TPB, PWM and the Integrative Model for
Supportive Type of ISA

To compare the efficiency of each model for explaining the variance in driver
acceptance of supportive type of ISA, Hotelling’s t-test for non-independent
correlations was performed. The differences in the ability to predict preference to use
supportive type of ISA between TPB — modified model (R? = .746) and PWM —
modified model (R? = .791), t (331) = -5.16, p < .001, and the integrative modified
model (R? = .791) were significant, t(331) = -5.25, p < .001. However, the
differences the ability to predict preference to use supportive type of ISA between

PWM — modified model and the integrative modified model was insignificant, t(331)
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=0, p = 1.00 Both PWM — modified model and the integrative modified model were
found to exhibit the higher R? than TPB — modified model.
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Figure 9. The integrative model for supportive type of ISA for Turkish drivers.
Dashed paths indicate non-significant associations.

Note. Age, gender, and general technology acceptance were controlled in further
analysis, and it was found that gender negatively predicts willingness.

3.4.1.3. The Path Analysis for Intervening Type of ISA

3.4.1.3.1. Model 1- The Theory of Planned Behavior

The results showed that Multivariate Kurtosis (Mardia’s Z = 8.81) is higher than 5,
therefore; robust estimations were reported. According to the results, S-B 2 (2) =
27.02, p <.001, CFl = .98, RMSEA =.194, 90% CI [.133, .262]. It seems like model
did not fit the data well (y2 /df = 27.01/2, RMSEA = .194, CFI = .98). Thus, the
modification indices were evaluated. This modification was the inclusion of the
direct path from attitude to preference. After this modification, the model provided a
good fit to the data (S-B »* (1) = 0.003, p = .96, 4* /df = 0.003/1, CFI = 1.00,
RMSEA =.000,). The model explained 69.2% of the variance in intention and 72.3%
of the variance in preference. The results showed that, attitude (B = .30, p < .05),
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subjective norm (B = .42, p < .05), and PBC (B = .23, p < .05) predicted intention. In
addition, attitude (B = .23, p < .05) and intention (B = .70, p < .05) predicted the
preference whereas the path between PBC and preference was insignificant (B = -
.036, p > .05, see Figure 10).
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Figure 10. The TPB for intervening type of ISA for Turkish drivers. Dashed path
indicates non-significant associations.

Note. Age, gender, and general technology acceptance were controlled in further
analysis and none of them affect intention and preference significantly.

3.4.1.3.2. Model 2- Prototype Willingness Model

The results showed that Multivariate Kurtosis (Mardia’s Z = 16.75) is higher than 5,
therefore; robust estimations were reported. According to the results, S-B 2 (6) =
44.32, p <.001, CFl =.98, RMSEA = .138, 90% CI [.102, .178]. It seems like model
did not fit the data well (32 /df = 44.32/6, RMSEA = .138, CFl = .98). Thus, the
modification indices were evaluated. These modifications were the inclusion of the
path from prototype similarity to intention, a direct path from prototype similarity to
preference a direct path from attitude to preference. After this modification, the
model provided a good fit to the data (S-B 42 (3) = 2.72, p = .44, y2 /df = 2.72/3, CFI
= 1.00, RMSEA = .017, 90% CI [.000, .089]). The model explained 78.8% of the
variance in intention, 67.9% of the variance in willingness, and 77% of the variance
in preference. The results showed that subjective norm (B = .35, p < .05), prototype
similarity (B = .20, p < .05) and willingness (B = .37, p < .05) predicted intention
whereas the path between attitude and intention was insignificant (B = .09, p > .05).
In addition, attitude (B = .23, p < .05), subjective norm (B = .09, p < .05), prototype
similarity (B = .51, p < .05) and prototype favorability (B = .12, p < .05) predicted
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willingness. Finally, intention (B = .38, p < .05), willingness (B = .26, p < .05),
attitude (B = .15, p < .05), and prototype similarity (B = .19, p < .05) predicted the

preference (see Figure 11).
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Figure 11. The PWM for intervening type of ISA for Turkish drivers. Dashed path
indicates non-significant association.

Note. Age, gender, and general technology acceptance were controlled in further
analysis and it was found that gender negatively predicts willingness.

3.4.1.3.3. Model 3- The Integrative Model

The results showed that Multivariate Kurtosis (Mardia’s Z = 17.28) is higher than 5,
therefore; robust estimations were reported. According to the results, S-B »? (7) =
48.57, p < .001, CFI = .98, RMSEA = .13, 90% CI [.099, .170]. It seems like model
did not fit the data well (,* /df = 48.57/7, RMSEA = .13, CFIl = .98). Thus, the
modification indices were evaluated. These modifications were inclusion of the path
from prototype similarity to intention, and direct paths from prototype similarity and
attitude to preference. After these modifications, the model provided a good fit to the
data (S-B 2 (4) = 5.21, p = .27, 4 /df = 5.21/4, CFI = .99, RMSEA = .030, 90% CI
[.000, .092]). The model explained 79.8% of the variance in intention, 67.9% of the
variance in willingness, and 77.1% of the variance in preference. The results showed
that, attitude (B = .09, p < .05), subjective norm (B = .29, p <.05), PBC (B = .14, p
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< .05), prototype similarity (B = .18, p < .05) and willingness (B = .36, p < .05)
predicted intention. In addition, attitude (B = .23, p < .05), subjective norm (B = .09,
p < .05), prototype similarity (B = .51, p < .05) and prototype favorability (B = .12, p
< .05) predicted willingness. Finally, attitude (B = .15, p <.05) intention (B = .41, p
< .05), prototype similarity (B = .19, p < .05) and willingness (B = .26, p < .05)
predicted the preference whereas the path between PBC and preference was

insignificant (B = -.05, p > .05, see Figure 12).
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Figure 12. The integrative model for intervening type of ISA for Turkish drivers.
Dashed path indicates non-significant associations.

Note. Age, gender, and general technology acceptance were controlled in further
analysis and it was found that gender negatively predicts willingness.

3.4.1.3.4. The Comparison Between TPB, PWM and the Integrative Model for
Intervening Type of ISA

To compare the efficiency of each model for explaining the variance in driver
acceptance of intervening type of ISA, Hotelling’s t-test for non-independent
correlations was performed. The differences in the ability to predict preference to use
intervening type of ISA between TPB — modified model (R? = .723) and PWM —
modified model (R? = .770), t (331) = -5.98, p < .001, and the integrative modified
model (R? = .771) were significant, t%(331) = -6.26, p < .001. However, the
differences the ability to predict preference to use intervening type of ISA between
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PWM — modified model and the integrative modified model was insignificant, t(331)
= -.20, p = .84. Both PWM — modified model and the integrative modified model
were found to exhibit the higher R? than TPB — modified model.

3.4.1.4. The Comparison of The Utility of Integrative Model for Informative,
Supportive and Intervening Types of ISA in Tiirkiye

To compare the efficiency of integrative modified model for explaining the variance
in driver acceptance of three types of ISA, Hotelling’s t-test for non-independent
correlations was performed. The differences in the ability to predict preference to use
informative type of ISA (R?=.697) and supportive type of ISA (R?=.791), t(331)= -
3.30, p < .001, and intervening type (R?=.771) were significant, t(331)= -2.40, p <
.01. However, the differences in the ability to predict preference to use supportive
type of ISA and intervening type of ISA was insignificant, t(331) = 0.91, p = .36.
The integrative modified model explained the preference to use supportive and

intervening types of ISA better than informative type of ISA in Tiirkiye.

3.4.2. Israel

3.4.2.1. The Path Analysis for Informative Type of ISA

3.4.2.1.1. Model 1- The Theory of Planned Behavior

The results showed that Multivariate Kurtosis (Mardia’s Z = 5.43) is higher than 5,
therefore; robust estimations were reported. According to the results, S-B 2 (2) =
36.76, p < .001, CFI = .95, RMSEA = .220, 90% CI [.161, .285]. It seems like model
did not fit the data well (¥ /df = 36.76/2, RMSEA = .220, CFI = .95). Thus, the
modification indices were evaluated. This modification was the inclusion of the
direct path from attitude to preference. After this modification, the model provided a
sufficient fit to the data (S-B »? (1) = 3.39, p = .07, 4* /df = 3.39/1, CFI = .99,
RMSEA =.082, 90% CI [.000, .184]). The model explained 53.9% of the variance in
intention and 69.5% of the variance in preference. The results showed that, attitude
(B = .39, p < .05), subjective norm (B = .32, p <.05), and PBC (B = .22, p < .05)
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predicted intention. In addition, attitude (B = .24, p < .05), and intention (B = .70, p
< .05) predicted the preference whereas the path between PBC and preference was

insignificant (B = -.07, p > .05, see Figure 13).
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Figure 13. The TPB for informative type of ISA for Israeli drivers. Dashed path
indicates non-significant associations.

Note. Age, gender, and general technology acceptance were controlled in further
analysis and none of them affect intention and preference significantly.

3.4.2.1.2. Model 2- Prototype Willingness Model

The results showed that Multivariate Kurtosis (Mardia’s Z = 8.54) is higher than 5,
therefore; robust estimations were reported. According to the results, S-B 2 (6) =
26.25, p <.001, CFI = .98, RMSEA = .097, 90% CI [.061, .136]. It seems like model
did not fit the data well (y? /df = 26.25/6, RMSEA = .097, CFI = .98). Thus, the
modification indices were evaluated. This modification was the inclusion of the
direct path from attitude to preference. After this modification, the model provided a
good fit to the data (S-B »? (5) = 7.17, p = .23, 4 /df = 7.17/5, CFl = .99, RMSEA =
.03, 90% CI [.000, .087]). The model explained 66.4% of the variance in intention,
46.8% of the variance in willingness, and 74.7% of the variance in preference. The
results showed that, attitude (B = .18, p < .05), subjective norm (B = .28, p < .05),
and willingness (B = .51, p < .05) predicted intention. In addition, attitude (B = .36,
p < .05), subjective norm (B = .15, p < .05) and prototype favorability (B = .29, p <
.05) predicted willingness whereas the path between prototype similarity and
willingness was insignificant (B = .08, p > .05). Finally, intention (B = .44, p < .05),
willingness (B = .37, p < .05), and attitude (B = .16, p < .05) and predicted the

preference (see Figure 14).

52



Attitude

Intention

Subjective
Norm

Prototype

Similarity 517

Preference

Prototype
Favorability

37

Willingness

Figure 14. The PWM for informative type of ISA for Israeli drivers. Dashed path
indicates non-significant association.

Note. Age, gender, and general technology acceptance were controlled in further
analysis and none of them affect intention, willingness, and preference significantly.

3.4.2.1.3. Model 3- The Integrative Model

The results showed that Multivariate Kurtosis (Mardia’s Z = 9.72) is higher than 5,
therefore; robust estimations were reported. According to the results, S-B 2 (7) =
41.24, p <.001, CFl =.97, RMSEA = .117, 90% CI [.084, .152]. It seems like model
did not fit the data well (y? /df = 41.24/7, RMSEA = .117, CFI = .97). Thus, the
modification indices were evaluated. These modifications were the inclusion of the
path from PBC to willingness and direct paths from attitude and prototype
favorability to preference. After these modifications, the model provided a good fit to
the data (S-B y? (4) = 7.15, p = .14, 4 /df = 7.15/4, CFIl = .99, RMSEA = .047, 90%
CI [.000, .101]). The model explained 67.2% of the variance in intention, 48.2% of
the variance in willingness and 75.9% of the variance in preference. The results
showed that, attitude (B = .18, p < .05), subjective norm (B = .24, p < .05), PBC (B
= .11, p < .05), and willingness (B = .48, p < .05) predicted intention. In addition,
attitude (B = .35, p < .05), subjective norm (B = .09, p < .05), PBC (B = .15, p <
.05), and prototype favorability (B = .26, p < .05) predicted willingness whereas the
path between perceived similarity and willingness was insignificant (B = .06, p >
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.05). Finally, attitude (B = .15, p < .05), intention (B = .47, p < .05), prototype
favorability (B = .09, p < .05) and willingness (B = .36, p < .05) predicted the
preference whereas the path between PBC and preference was insignificant (B = -
12, p > .05, see Figure 15).
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Figure 15. The integrative model for informative type of ISA for Israeli drivers.
Dashed path indicates non-significant associations.

Note. Age, gender, and general technology acceptance were controlled in further
analysis and none of them affect intention, willingness, and preference significantly.
3.4.2.1.4. The Comparison Between TPB, PWM and the Integrative Model for
Informative Type of ISA

To compare the efficiency of each model for explaining the variance in driver
acceptance of informative type of ISA, Hotelling’s t-test for non-independent
correlations was performed. The differences in the ability to predict preference to use
informative type of ISA between TPB — modified model (R? = .695) and PWM —
modified model (R? = .747), t (356) = -5.12, p < .001, and the integrative modified
model (R? = .759) were significant, t(356) = -6.41, p < .001. Similarly, the
differences the ability to predict preference to use informative type of ISA between
PWM — modified model and the integrative modified model was also significant,
t(356) = -2.76, p = .006. The integrative modified model was found to exhibit the

highest R? among the three models.
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3.4.2.2. The Path Analysis for Supportive Type of ISA

3.4.2.2.1. Model 1- The Theory of Planned Behavior

The results showed that Multivariate Kurtosis (Mardia’s Z = 6.03) is higher than 5,
therefore; robust estimations were reported. According to the results, S-B »? (2) =
26.50, p < .01, CFI = .97, RMSEA = .185, 90% CI [.126, .250]. It seems like model
did not fit the data well (> /df = 26.50/2, RMSEA = .185, CFI = .97). Thus, the
modification indices were evaluated. This modification was the inclusion of the
direct path from attitude to preference. After this modification, the model provided a
good fit to the data (S-B 4 (1) = 0.62, p = .43, 4 /df = 0.62/1, CFI = 1.00, RMSEA =
.000, 90% CI [.000, .128]). The model explained 52.6% of the variance in intention
and 76.3% of the variance in preference. The results showed that, attitude (B = .45, p
< .05), subjective norm (B = .23, p < .05), and PBC (B = .17, p < .05) predicted
intention. In addition, attitude (B = .21, p < .05) and intention (B = .72, p < .05)
predicted the preference whereas the path between PBC and preference was

insignificant (B = .002, p > .05, see Figure 16).
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Figure 16. The TPB for supportive type of ISA for Israeli drivers. Dashed path
indicates non-significant associations.

Note. Age, gender, and general technology acceptance were controlled in further
analysis and none of them affect intention and preference significantly.

3.4.2.2.2. Model 2- Prototype Willingness Model

The results showed that Multivariate Kurtosis (Mardia’s Z = 7.33) is higher than 5,
therefore; robust estimations were reported. According to the results, S-B »? (6) =
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27.08, p <.001, CFI = .99, RMSEA = .099, 90% CI [.063, .138]. It seems like model
did not fit the data well (y? /df = 27.08/6, RMSEA = .099, CFI = .99). Thus, the
modification indices were evaluated. This modification was the inclusion of the
direct path from attitude to preference. After this modification, the model provided a
good fit to the data (S-B 2 (5) = 3.89, p = .57, 4 /df = 3.89/5, CFI = 1.00, RMSEA =
.000, 90% CI [.000, .064]). The model explained 78.4% of the variance in intention,
55.3% of the variance in willingness, and 78.8% of the variance in preference. The
results showed that, attitude (B = .14, p < .05), subjective norm (B = .08, p < .05),
and willingness (B = .74, p < .05) predicted intention. In addition, attitude (B = .36,
p < .05), subjective norm (B = .19, p < .05), prototype similarity (B = .27, p < .05)
and prototype favorability (B = .12, p < .05) predicted willingness. Finally, attitude
(B = .17, p < .05), intention (B = .45, p < .05), and willingness (B = .34, p < .05)
predicted the preference (see Figure 17).
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Figure 17. The PWM for supportive type of ISA for Israeli drivers.

Note. Age, gender, and general technology acceptance were controlled in further
analysis, and it was found that gender negatively predicts willingness.

3.4.2.2.3. Model 3- The Integrative Model

The results showed that Multivariate Kurtosis (Mardia’s Z = 7.82) is higher than 5,

therefore; robust estimations were reported. According to the results, S-B 2 (7) =
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23.4630, p = .0014, CFI = .99, RMSEA = .081, 90% CI [.046, .118]. It seems like
model did not fit the data well (* /df = 23.46/7, RMSEA = .081, CFI = .99). Thus,
the modification indices were evaluated. This modification was the inclusion the
direct path from attitude to preference. After this modification, the model provided a
good fit to the data (S-B 2 (6) = 1.90, p = .93, 4 /df = 1.90/6, CFI = 1.00, RMSEA =
.009, 90% CI [.000, .021]). The model explained 79% of the variance in intention,
55.3% of the variance in willingness, and 78.8% of the variance in preference. The
results showed that, attitude (B = .13, p < .05), subjective norm (B = .04, p < .05),
PBC (B = .10, p < .05), and willingness (B = .72, p < .05) predicted intention. In
addition, attitude (B = .36, p < .05), subjective norm (B = .19, p < .05), prototype
similarity (B = .27, p < .05) and prototype favorability (B = .12, p < .05) predicted
willingness. Finally, attitude (B = .17, p < .05), intention (B = .45, p < .05), and
willingness (B = .34, p < .05) predicted the preference whereas the path between
PBC and preference was insignificant (B = .003, p > .05, see Figure 18).
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Figure 18. The integrative model for supportive type of ISA for Israeli drivers.
Dashed path indicates non-significant associations.

Note. Age, gender, and general technology acceptance were controlled in further
analysis it was found that gender negatively predicts willingness.
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3.4.2.2.4. The Comparison Between TPB, PWM and the Integrative Model for
Supportive Type of ISA

To compare the efficiency of each model for explaining the variance in driver
acceptance of supportive type of ISA, Hotelling’s t-test for non-independent
correlations was performed. The differences in the ability to predict preference to use
supportive type of ISA between TPB — modified model (R? = .763) and PWM —
modified model (R? = .788), t (356) = -4.31, p < .001, and the integrative modified
model (R? = .788) were significant, t(356) = -4.31, p < .001. However, the
differences the ability to predict preference to use supportive type of ISA between
PWM — modified model and the integrative modified model was insignificant, t(356)
=0, p = 1.00 Both PWM — modified model and the integrative modified model were
found to exhibit the higher R? than TPB — modified model.

3.4.2.3. The Path Analysis for Intervening Type of ISA

3.4.2.3.1. Model 1- The Theory of Planned Behavior

The results showed that Multivariate Kurtosis (Mardia’s Z = 6.98) is higher than 5,
therefore; robust estimations were reported. According to the results, S-B 2 (2) =
21.50, p <.001, CFI = .98, RMSEA = .165, 90% CI [.107, .231]. It seems like model
did not fit the data well (32 /df = 21.50/2, RMSEA = .165, CFI = .98). Thus, the
modification indices were evaluated. This modification was the inclusion of the
direct path from attitude to preference. After this modification, the model provided a
good fit to the data (S-B 4 (1) = 1.45, p = .23, 4 /df = 1.45/1, CFI = 1.00, RMSEA =
.036). The model explained 62.5% of the variance in intention and 77.1% of the
variance in preference. The results showed that, attitude (B = .57, p < .05), and
subjective norm (B = .26, p < .05) predicted intention whereas the path between and
PBC and intention was insignificant (B = .04, p > .05). In addition, attitude (B = .19,
p < .05) and intention (B = .72, p < .05) predicted the preference whereas the path
between PBC and preference was insignificant (B = .01, p > .05, see Figure 19).
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Figure 19. The TPB for intervening type of ISA for Israeli drivers. Dashed paths
indicate non-significant associations.

Note. Age, gender, and general technology acceptance were controlled in further
analysis and none of them affect intention and preference significantly.

3.4.2.3.2. Model 2- Prototype Willingness Model

The results showed that Multivariate Kurtosis (Mardia’s Z = 10.13) is higher than 5,
therefore; robust estimations were reported. According to the results, S-B 2 (6) =
24.32, p <.001, CFI =.99, RMSEA =.092, 90% CI [.056, .132]. It seems like model
did not fit the data well (32 /df = 24.32/6, RMSEA = .092, CFl = .99). Thus, the
modification indices were evaluated. This modification was the inclusion of the
direct path from attitude to preference. After this modification, the model provided a
good fit to the data (S-B %2 (5) = 7.66, p = .18, 2 /df = 7.66/5, CFIl = .99, RMSEA =
.039, 90% CI [.000, .089]). The model explained 82.3% of the variance in intention,
57.5% of the variance in willingness, and 78.7% of the variance in preference. The
results showed that attitude (B = .19, p <.05), subjective norm (B = .14, p <.05), and
willingness (B = .67, p < .05) predicted intention. In addition, attitude (B = .55, p <
.05), subjective norm (B = .14, p < .05), and prototype similarity (B = .17, p < .05)
predicted willingness whereas the path between prototype favorability and
willingness was insignificant (B = .02, p > .05). Finally, attitude (B = .16, p < .05),
intention (B = .50, p < .05), and willingness (B = .28, p < .05), predicted the
preference (see Figure 20).
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Figure 20. The PWM for intervening type of ISA for Israeli drivers. Dashed path
indicates non-significant association.

Note. Age, gender, and general technology acceptance were controlled in further
analysis and none of them affect intention, willingness, and preference significantly.

3.4.2.3.3. Model 3- The Integrative Model

The results showed that Multivariate Kurtosis (Mardia’s Z = 11.45) is higher than 5,
therefore; robust estimations were reported. According to the results, S-B 2 (7) =
21.42, p =.003, CFl = .99, RMSEA = .076, 90% CI [.04, .113]. It seems like model
did not fit the data well (¥ /df = 21.42/7, RMSEA = .076, CFI = .99). Thus, the
modification indices were evaluated. This modification was inclusion of the direct
path from attitude to preference. After this modification, the model provided a good
fit to the data (S-B »2 (6) = 7.10, p = .31, 4 /df = 7.10/6, CFl = .99, RMSEA = .023,
90% CI [.000, .075]). The model explained 82.3% of the variance in intention, 57.5%
of the variance in willingness, and 78.7% of the variance in preference. The results
showed that, attitude (B = .18, p < .05), subjective norm (B = .13, p < .05), and
willingness (B = .67, p <.05) predicted intention whereas the path between PBC and
intention was insignificant (B = .014, p <.05). In addition, attitude (B = .55, p < .05),
subjective norm (B = .14, p < .05), and prototype similarity (B = .17 p < .05)
predicted willingness whereas the path between prototype favorability and

willingness was insignificant (B = .015, p > .05). Finally, attitude (B = .16, p < .05)
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intention (B = .50, p < .05), and willingness (B = .28, p < .05) predicted the
preference whereas the path between PBC and preference was insignificant (B =
.009, p > .05, see Figure 21).

3.4.2.3.4. The Comparison Between TPB, PWM and the Integrative Model for
Intervening Type of ISA

To compare the efficiency of each model for explaining the variance in driver
acceptance of intervening type of ISA, Hotelling’s t-test for non-independent
correlations was performed. The differences in the ability to predict preference to use
intervening type of ISA between TPB — modified model (R? = .771) and PWM —
modified model (R? = .787), t (356) = -3.48, p < .001, and the integrative modified
model (R? = .787) were significant, t(356) = -3.48, p < .001. However, the
differences the ability to predict preference to use intervening type of ISA between
PWM — modified model and the integrative modified model was insignificant, t(356)
=0, p = 1.00. Both PWM — modified model and the integrative modified model were
found to exhibit the higher R? than TPB — modified model.
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Figure 21. The integrative model for intervening type of ISA for Israeli drivers.
Dashed paths indicate non-significant associations.

Note. Age, gender, and general technology acceptance were controlled in further
analysis and none of them affect intention, willingness, and preference significantly.
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3.4.2.4. The Comparison of The Utility of Integrative Model for Informative,
Supportive and Intervening Types of ISA in Israel

To compare the efficiency of integrative modified model for explaining the variance
in driver acceptance of three types of ISA, Hotelling’s t-test for non-independent
correlations was performed. The differences in the ability to predict preference to use
informative type of ISA (R?=.759) and supportive type of ISA (R?=.788), t(359)= -
1.06, p = .29, and intervening type (R?=.794) were not significant, t(359)=-1.24, p
=.22. Similarly, the differences in the ability to predict preference to use supportive
type of ISA and intervening type of ISA was insignificant, t(359) = 0.04, p = .97.
The utility of integrative modified model in explaining the preference to use

informative, supportive and intervening types of ISA is similar in Israel.

3.4.3. The Summary of Model Tests

When comparing the efficiency of each model for explaining the variance in driver
acceptance of informative type of ISA, the integrative modified model was found to
explain the highest variance in preference for both Israel and Tiirkiye. Similarly, both
PWM- modified and the integrative modified model were found to exhibit the
highest variance in preference for both Israel and Tiirkiye. The summary of path

analysis results can be seen in Table 11.

The integrative modified model accounted 69.7%, 79.1%, and 77.1% of variance in
preference to use informative, supportive, and intervening types of ISA, respectively
in Tirkiye. The results showed that the integrative modified model explained the
preference to use supportive and intervening types of ISA better than informative
type of ISA in Tiirkiye.

The integrative modified model accounted 75.9%, 78.8%, and 78.7% of variance in
preference to use informative, supportive, and intervening types of ISA, respectively
in Israel. The results showed that the integrative modified model works similar in
explaining the preference to use informative, supportive, and intervening types of
ISA in Israel.
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For informative type of ISA, the integrative modified model accounted for 69.7%
and 75.9% of variance in preference to use the informative type of ISA in Tirkiye
and Israel, respectively. From the magnitude of percentages of explained variances,
it can be inferred that the integrative modified model’s utility is higher in Israel.
Similarly, the integrative modified model accounted for 77.1% and 78.7% of
variance in preference to use the intervening type of ISA in Tirkiye and Israel,
respectively. Even though the magnitude of percentages of explained variances are
close, it can be inferred that the integrative modified model’s utility is higher in
Israel. Finally, for supportive type of ISA, the integrative modified model accounted
for 79.1% and 78.7% of variance in preference in Tirkiye and Israel, respectively.
Even though the magnitude of percentages of explained variances are close, it seems
that the integrative model’s utility for supportive and type of ISA is higher in
Tiirkiye.

From the results, it can be inferred that the third hypothesis was supported for all
types of ISA whereas the fourth hypothesis was supported only for informative type

of ISA. In addition, the fifth hypothesis was supported.

Table 11. Goodness of fit test results and coefficient for determination for each
model for Tiirkiye and Israel

@b p CFl  RMSEA R*(Intention) R?*(Willingness) R?(Preference)

Informative

ISA

Tiirkiye

TPB-Modified 0.14(1) .72 1.00 .00 AT7 578
PWM- 6.63(3) .08 .99 .06 .588 485 .685
Modified

Integrative 490(4) .30 .99 .026 613 485 697
Model -

Modified

Israel

TPB-Modified 3.39(1) .07 .99 .082 539 .695
PWM- 7.175) 23 99 .03 .664 468 747
Modified

Integrative 7.15(4) .14 99  .047 672 482 .759
Model -

Modified

Supportive

ISA

Tiirkiye

TPB-Modified .08(1) .77 1.00 .000 .669 746
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Table 11. (continued)

PWM- 439(4) .36 1.00 .017 .786 .626 791
Modified

Integrative 5.14(5) .40 1.00 .009 .793 .626 791
Model -

Modified

Israel

TPB-Modified .62(1) 43 1.00 .000 526 763
PWM- 3.89(5) .57 1.00 .000 784 .553 .788
Modified

Integrative 1.90(6) .93 1.00 .009 .790 .553 .788
Model -

Modified

Intervening

ISA Tiirkiye

TPB-Modified .003(1) .96 1.00 .000 .692 723
PWM- 2.72(3) .44 1.00 .017 .788 .679 770
Modified

Integrative 521(4) .27 .99 .030 .798 .679 171
Model -

Modified

Israel

TPB-Modified 1.45(1) .23 1.00 .036 .625 J71
PWM- 7.66(5) .18 .99 .039 .823 575 787
Modified

Integrative 7.106) .31 .99 .023 .823 575 787
Model -

Modified

Note. CFI = Comparative Fit Index; RMSEA = Root Mean Squared Error Approximation.

64



CHAPTER 4

DISCUSSION

4.1. Overview

The present study aimed to investigate the driver's acceptance of informative,
supportive, and intervening types of ISA in Tirkiye and Israel by using TPB and
PWM, two common decision-making frameworks, and their integration. In line with
this aim, both within-group and between-group differences were examined.Then, the
correlations between variables were examined for Tiirkiye and Israel separately.
Finally, the utility of TPB, PWM and the integrated model for each type of ISA were

examined by using SEM for Tiirkiye and Israel separately.

Previous studies emphasized that TPB is a useful framework for understanding the
driver acceptance of autonomy in vehicles. However, these previous studies mostly
focused on autonomous vehicles or ADAS, and only a few studies focused on
speeding behavior while using ISA. In addition, PWM has not been investigated in
an attempt to understand the driver's acceptance of in-vehicle technologies at all. As
a result, there is a gap in understanding the driver's acceptance of ISA. The present
study tries to fill this gap by examining how the TPB, PWM and the integrative
model explain the driver acceptance of three types of ISA, and compare the utility of

the models.

In the following section, the findings of the present study are discussed in the light of
the relevant literature. This is done for within- and between-group differences, as
well as the predictive validity of the integrative model on the driver's acceptance of
three types of ISA. Then, the implications of the findings and the study limitations

are discussed.
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4.2. Summary and Discussion of the Results

4.2.1. Within Group Differences

The differences of constructs of TPB, PWM and integrative model for three types of
ISA were investigated for Turkish and Israeli drivers separately. However, the
similar results were gathered for both groups. For all constructs, the scores were
higher for informative type of ISA, followed by supportive type of ISA and the
lowest scores were for intervening type of ISA among both Turkish and Israeli
drivers. Specifically, the results showed that drivers’ intention, willingness, and
preference to use informative type of ISA were the highest, followed by supportive
type of ISA and the least were regarding intervening types of ISA. Therefore, the
first and the second hypotheses of this study were supported.

The current study’s results are in line with previous studies, showing that the level of
driver acceptance was highest for informative type of ISA, moreover; it tended to
decline as the level of interference and control rose (Ryan, 2019). Furthermore,
drivers prefer the informative type of ISA rather than the supportive type of ISA
even though drivers are less satisfied with the informative type of ISA (Adell et al.,
2008). In accordance with that, PBC is decreasing as the autonomy is getting higher
(Rodel et al., 2014). The driver cannot exceed the given speed limit with the vehicle
equipped with the intervening type of ISA, while the driver controls the speed of the
vehicle equipped with the informative type of ISA, which only gives speed limit
information. Therefore, it is compatible with the nature of these ISA types that

drivers think they have more control of the informative type of ISA.

Previous studies showed that drivers have more positive attitudes toward in vehicle
technologies which can be turned off by the driver (i.e., Blythe & Curtis, 2004).
Specifically, the more positive attitudes were expressed toward informative type of
ISA than the intervening type of ISA (Almqvist & Towliat, 1993). Therefore, the
result of this study regarding ISA is in line with the literature. Subjective norm
regarding ISA refers to the social pressure one feels to use ISA or not (van der Pas et

al., 2008). Therefore, subjective norm can be determined by the view of socially
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close groups toward ISA. In addition, prototype perceptions are the images of the
types of a typical person who performs certain behavior. Two dimension of prototype
perception are prototype favorability, the degree of favoring the image, and prototype
similarity, the degree of similarity between the image and oneself. People are more
likely to engage the behavior when they their prototype perceptions are higher. Form
this point of view, the type of ISA that drivers prefer to use, should be compatible
with their attitudes, subjective norm and prototype perceptions. Therefore, it can be
said that the within group differences found in this study is compatible with this

view.

4.2.2. Cross Country Differences

For all types of ISA, Turkish drivers’ attitude and subjective norm scores were
higher than Israeli drivers whereas they don’t differ from each other in terms of PBC

and prototype perceptions.

Regarding attitude, Turkish drivers have more positive attitude toward the given
system than Israeli drivers for all types of ISA. It was stated that drivers from
countries, where the estimated road fatality rate and gross national income per capita
is lower, have more positive attitude toward autonomous vehicles (Syahrivar et al.,
2021). Similarly, drivers from countries, where the estimated road fatality rate and
motorway speed limits are higher and gross national income per capita is lower,
perceived ISA more pleasant (Adell et al., 2008). Therefore, it can be interpreted that
the results of this study regarding attitude were in line with literature and support the
idea that in countries with higher road fatality rate, higher speed limits, and lower
gross national income per capita are in favor of ISA more than other countries. It can
be explained by the idea that the high rate of road fatality may lead to a more positive
approach towards technological implications that will increase traffic safety in that

society.

The results showed that Turkish drivers think that they have more social approval of
using the given system than Israeli drivers. The difference between subjective norm

may be influenced by culture. The social approval is more important in collectivistic
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societies than individualistic societies. The characteristic of the society affects the
individual’s decision-making mechanisms. According to Hofstede’s (2001)
individualism dimension, people are less concerned with the views of others and, as a
result; feel less pressure to perform a specific behavior in individualistic societies
whereas people are worried about the opinions of others, as a result; they are more
likely to perform behaviors in collectivistic societies, where the group tends to be
more significant than the individual. Hosftede’s individualism dimension scores
shows that Israel is a blend of individualistic and collectivistic societies whereas
Tirkiye is a collectivistic society (Hosftede, 2001). Thus, the results regarding
subjective norm can be explained by cultural differences. It can be interpreted as that
because Tiirkiye is more collectivistic society, the subjective norm becomes more

important than in Israel.

PBC and prototype perceptions did not differ from each other among Turkish and
Israeli drivers for all types of ISA. It can be explained by the control power of the
ISA types. It is known that PBC is decreasing as the autonomy is getting higher
(Rodel et al., 2014). Therefore, PBC can be related with the autonomy level rather
than country differences. It can be interpreted that the system control is perceived
universal. As for prototypes, this is the first study examined the role of prototypes in
driver acceptance of ISA. Therefore, the results regarding prototype perceptions
contributes an unprecedented view in the literature. Prototype perceptions can be
interpreted as a precursor that if people engage in these behaviors in public, they will
be seen by others as a typical person who does this behavior. Interestingly, the results
showed that even though Turkish drivers have more social approval and positive
attitude toward these ISA systems, their images about a typical user of these ISA

systems are similar to Israeli drivers.

Turkish drivers’ intention to use supportive and intervening types of ISA were higher
than Israeli drivers’ while their intention to use informative type of ISA was similar.
In addition, Israeli drivers’ willingness to use informative type of ISA was higher
whereas Turkish drivers’ willingness to use intervening type of ISA was higher, and
their willingness to use supportive type of ISA was similar. Previous studies showed

that drivers from countries, where the estimated road fatality rate is higher and gross
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national income per capita is lower, either intend to use highly automated vehicles or
show more interest toward having highly automated vehicles (Schoettle & Sivak,
2014; Kaye et al., 2020b). Therefore, the results of this study supported the idea that
drivers from countries with high road fatality rate and lower gross national income
per capita is more intends to use vehicle technologies, especially when the control of
this technologies increasing. Finally, Turkish drivers’ preference to use all three
types of ISA were higher than Israeli drivers. The cross-cultural studies regarding
ISA acceptance shows that the acceptance rates differ among countries according to
their estimated road fatality rate (per 100 000 population), gross national income per
capita, and different speed limits on rural roads and motorways (i.e. Warner et al.
2010; Eriksson & Bjernskau, 2012). The result of this study is in line with the
previous studies. In Tirkiye, where the estimated road fatality rate and motorway
speed limit are higher and gross national income per capita is lower, drivers prefer to
use all types of ISA more than in Israel, where the estimated road fatality rate and

motorway speed limit are lower and gross national income per capita is higher.

4.2.3. Utility of the TPB, PWM and Integrative Model

The results showed that the integrative modified model was found to explain the
highest variance in preference to use informative type of ISA in both Tiirkiye and
Israel. Furthermore, both PWM- modified and the integrative modified model were
found to exhibit the highest variance in preference for supportive and intervening
types of ISA in Tirkiye and Israel. Hence, the third hypothesis was supported for all
types of ISA whereas the fourth hypothesis was supported only for informative type
of ISA. The results are in agreement with the previous studies conducted in traffic
and transportation psychology (i.e. Pei et al., 2023). Since the explained variances of
PWM- modified and the integrative modified model were similar for supportive and
intervening types of ISA, the integrative modified model was taken to explain the

differences in this section.

When looking at the utility of the integrative modified model in explaining the driver
acceptance of ISA, the model explained more variance in preference to use

informative and intervening types of ISA in Israel whereas it explained slightly
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higher variance in preference to use supportive type of ISA in Tirkiye. Similarly, the
model explained more variance in intention to use informative and intervening types
of ISA in Israel whereas it explained slightly higher variance in intention to use
supportive type of ISA in Tirkiye. Distinctly, the model explained slightly higher
variance in willingness to use informative type and higher variance in willingness to
use supportive and intervening types of ISA in Tiirkiye. This can be interpreted as
that the social-reactive path come into prominence, especially considering supportive
and intervening types of ISA, in Tiirkiye as compared to Israel. Therefore, the fifth

hypothesis was supported.

The model itself differed between Tiirkiye and Israel for all types of ISA. In Tiirkiye,
prototype similarity predicted intentions to use all types of ISA, and preference to
use informative and intervening types of ISA. In addition, prototypes favorability
predicted the preference to use supportive type of ISA, and attitude predicted the
preference to use intervening type of ISA. It can be seen that prototype perceptions
stand out among TPB and PWM constructs in Tiirkiye. Both prototype similarity and
favorability were found to related to intention, willingness and behavior, and
prototype similarity showed stronger associations with health-protective behavior as
compared to prototype favorability in health studies (van Lettow et al., 2016). This
can explain the prototype similarity’s role in the integrative modified model. Since it
Is assumed that using ISA will decrease the traffic accidents, fatalities, and injuries, it
can be considered as health-protective behavior. This also explains the higher beta
weights of prototype similarity over prototype favorability in predicting willingness
to use ISA in Tirkiye. It can be suggested that people may perform the behavior
regardless of how favorably the prototype is seen if their self-image is similar to that
of the prototype in Tiirkiye. In the integrative modified model, attitude predicted the
preference to use all types of ISA, PBC predicted the willingness, and prototype
favorability predicted the preference to use informative type of ISA in Israel. It can
be seen that attitude stand out among the TPB and PWM constructs in Israel. In the
literature, it has been shown that attitude negatively predicted behaviors such as
violations and errors (i.e. Lucidi et al., 2019). Attitude indicates how a behavior is
evaluated generally and is determined by how likely it is that a particular

consequence would result from that behavior (Chorlton & Conner, 2012). In this
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sense, attitudes might reflect how rational decision making is done by individuals
(Vlassenroot et al., 2007). The literature showed that attitudes toward technology
have a stronger influence on younger workers' decisions to use technology (Morris &
Venkatesh, 2000). Hence, the characteristic of the sample may put forward attitude in
the model. To conclude, from the difference of the models in two countries, it can be
inferred that the social-reactive constructs regarding prototypes have greater
importance in both intention and preference in Tiirkiye whereas the reasoned

constructs, specifically attitude have greater importance preference, in Israel.

When looking whether the reasoned path or social reactive path is becoming
important for driver acceptance of ISA, the beta weights of intention over willingness
in predicting preference to use ISA showed that the reasoned path seems to be more
important in Tirkiye and Israel for all three types of ISA. Moreover, in both
countries, the beta weights of willingness in predicting preference to use ISA tended
to decrease as the control of the system increases. Consistently, the beta weights of
willingness on intention were higher in the supportive and intervening types of ISA
than in the informative type of ISA. Taken together, it can be inferred that the driver
acceptance of ISA can be explained by the reasoned path rather than the social
reactive path, and it becomes more important as the control of the system increases.
Gibbons and colleagues (1998) argued that social reactive path would be more useful
to explain risky behaviors. The results from traffic and transportation psychology
studies are in agreement with this argue; willingness was found to be better predictor
of risky behavior in traffic setting such as red light running (Tang et al., 2020) or
speeding (Elliot et al., 2017) as compared to intention. Conversely, intention was
found to be better predictor of safe behavior in traffic such as back seat belt use (Pei
et al., 2023). The acceptance of ISA system will increase the traffic safety, the safety
effectiveness of the ISA is increased as its control increases, the acceptance of it can
be thought of a safe behavior. Therefore, focusing on the intention to use ISA is more
useful to explain driver acceptance of ISA. In addition, willingness becomes an
important predictor of intention to use of ISA as the control of the system increases,
hence; willingness should take into consideration to increase the intention to use

supportive and intervening types of ISA.
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4.3. Implications

This study has significant implications to enhance driver acceptance of ISA both in
Tirkiye and Israel. The three types of ISA, especially supportive and intervening
types of ISA, is not a standard equipment in vehicles in Tirkiye and Israel. However,
some new vehicles are becoming equipped with the informative type of ISA recently.

Hence, introducing ISA to drivers is critical for acceptance.

The results showed that the reasoned path is more important in Tiirkiye and Israel for
all three types of ISA. Hence, the focus should be on enhancing the intention to use
ISA while introducing ISA. An individual’s decision-making can be influenced by
the given information which presented either gains or losses (Tversky & Kahneman,
1992). According to the prospect theory, an individual avoids risks when he/she is
focused on gains rather than losses, known as framing hypothesis. From this point of
view, when a message is given in terms of gains, the decision tends to be more
cautious (Tversky & Kahneman, 1992). The messages promoting traffic safety
encourages cautious behaviors (Millar & Millar, 2000). Consequently, messages
framed in terms of gain may be more successful in promoting the safe behaviors than
those framed in terms of losses in traffic context. Since ISA enhances road safety, the
message given to introduce ISA should be focused on gains to enhance intention to
use ISA.

When looking in detail to each country, the results showed that the prototype
perceptions, both prototype similarity and favorability, are important predictors of
intentions, willingness, and preference to use ISA in Tirkiye. Therefore, in addition
to intention, the focus should be on prototype perceptions rather than reasoned path
constructs such as attitude or subjective norm in order to enhance driver acceptance
of ISA. Therefore, the participation of people who are seen as favorable and similar
by the society in the promotion of ISA may increase the acceptance of ISA by the
drivers. In line with this suggestion, Blanton and Christie (2003) presented Deviation
Regulation Theory (DRT) proposes that people choose either engaging or
avoiding specific behaviors based on their perceptions of whether they will be

evaluated positively or negatively by others. According to DRT, the likelihood of a
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person’s behavior is influenced by both base rates of a certain behavior and
assessments of individuals who perform the behavior. Studies regarding DRT show
that if the goal behavior is common, a message for behavioral change should be
negatively framed by emphasizing the undesirable characteristics of someone who
does not engage behavior. On the other hand, if the goal behavior is less common, a
message for behavioral change should be positively framed by emphasizing the
desirable characteristics of someone who engage behavior (Blanton & Crhistie,
2003). Taken together with the results of this study, the marketing strategies such as
promotional advertisements framed positively may increase drivers’ acceptance of
ISA.

When looking specifically at Israel, the results showed that attitude is an important
predictor of intentions, willingness, and preference to use ISA in Israel. In addition to
that, PBC is another predictor of willingness and prototype favorability is another
important predictor of preference to use informative type of ISA. Therefore, the
focus should be on reasoned path constructs, especially attitude rather than social-
reactive path constructs in order to enhance driver acceptance of ISA. In addition,
focusing on prototype favorability may enhance the driver acceptance of informative
type of ISA. Therefore, the marketing strategies such as promotional advertisements
should focus on attitude change. The attitude of individuals may change when they
receive new information from others or the media through direct interaction with the
object (Triandis, 1971). The attitude change or formation can be framed by
evaluative conditioning. Evaluative conditioning refers to the shifts in liking or
disliking based on the paired stimuli (De Houwer, 2007). In evaluative conditioning,
a conditioned stimulus, a neutral image, is repeatedly given alongside an
unconditioned stimulus, an image either liked or disliked. This leads to a significant
change in the evaluation of conditioned stimulus similar to the unconditioned
stimulus (Walther et al., 2011). The studies showed that attitude toward a novel
image paired with positive images are evaluated more positively than the ones paired
with negatives (i.e. Olson & Fazio, 2001). Taken together, the ISA should be paired
with positive images or items to enhance positive attitudes toward ISA in the

marketing strategies such as promotional advertisements. In addition, similar to

73



Tiirkiye, taking into account people who are seen as favorable by the society in the
promotion of informative type of ISA may enhance the driver acceptance in Israel.

4.4. Limitations and Suggestions for Future Studies

This study's limitations must be considered when evaluating the findings and
designing future research. First, this study is a cross-sectional study, and therefore,
the direction of causality cannot be definitely inferred. Consequently, the results need
to be carefully interpreted.

Second, the utility of the models in explaining driver acceptance of ISA was
examined in Israel and Tirkiye. Although the results of this study provide basic
understanding of the model differentiation between these two countries, this model
should also be tested in different countries to understand how and why these models

differ in different countries.

A third limitation refers to sampling in Israel and Tirkiye. The participants'
characteristics differed from each other. The Turkish sample was older and with a
majority of men, whereas the Israeli sample was younger and with a majority of
women. Therefore, age and gender were controlled in each analysis. Gender was
found to have a small effect on drivers’ willingness to use ISA; male drivers are less
willing to use ISA as the system control increases in Tiirkiye whereas they are less
willing to use the supportive type of ISA in Israel as compared to female drivers.
Tirkiye. However, it is known that speeding is common among young male drivers
(de Winter & Dodou, 2010). Therefore, it is obvious that the young male drivers are
less willing to use systems which may interfere with their speeding behavior. Yet,
gender should be considered when deciding the target group to increase their

willingness to use ISA types among these countries.

A fourth limitation concerns the measurement tools. The driver preference of each
type of ISA was measured with a single item. Single item measurements have been
used regarding ISA in previous studies (i.e. Warner et al., 2010; Ghadiri et al., 2013),
however; multi item measurements may improve the strength of the results in future

studies.
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A further important limitation is that all measurement tools were self-report
instruments. One of the issues regarding self-report is social desirability. The social
desirability is most likely to occur when the instruments related to attitudes, social
norms or behaviors, and it is mostly appeared when the participant can be easily
identified (Grimm, 2010). Therefore, participants’ anonymity was assured in this
study to decrease social desirability. In addition, taken together with the previous
limitation, future studies may use simulator to measure the driver preference of using
ISA.

The final limitation is that the experience regarding ISA was not included in the
models of this study. The studies in the literature showed that the experience with
ISA results in higher driver acceptance (i.e., Katteler, 2005). Therefore, adding the
experience into model or control may provide a better understanding of the results of

this study.

4.5. Conclusion

Technological advancements to enhance traffic safety have become popular recently.
Since the driver acceptance is a key factor for the utilization of these technologies.
The current study examined how TPB and PWM explain the driver acceptance of
ISA in Tirkiye and Israel. Some similarities and differences among Turkish and
Israeli drivers can be highlighted:

1) The drivers’ intention, willingness, and preference to use
informative type of ISA were highest, followed by supportive
type of ISA, and the least were intervening type of ISA in both
Tiirkiye and Israel.

2) The integrative model explained the highest variances in
explaining the preference to use informative type of ISA in both
Tiirkiye and Israel.

3) The PWM and the integrative models explained higher variances
than TPB in explaining the preference to use supportive and

intervening types of ISA in both Tiirkiye and Israel.
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4) Intention was the strongest predictor of preference to use all types
of ISA in both Tiirkiye and Israel

5) Attitude directly predicted the preference to use all types of ISA
in Israel.

6) Prototype perceptions directly predicted the preference to use all
types of ISA in Tiirkiye.

The current study is the first study to examine the utility of TPB and PWM and their
integration in examining the driver acceptance of ISA. Furthermore, this study is the
first study to compare the driver acceptance of ISA between Tiirkiye and Israel. Both
similarities and differences between these two countries were emphasized. In
addition, the results rely on two samples from different counties, of which size is
statistically sufficient. It can be stated that this provides strong validation to
integrative model. It also supports the results in terms of generalizability.
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Damigmanhgm yirittogunaz Berfin TORE'nin “Tarkiye ve lIsrail'de Akl Hiz
Adaptasyonu Siiriicii Kabuliinde Planh Davramis Teorisi ve Prototip istek Modelinin

Roliinin Karsilastinlmasi” bashkl arastirmas: Insan Aragtirmalan Etik Kurulu tarafindan
uygun gorilmils ve 0180-ODTUIAEK-2022 protokol numarasi ile onaylanmustir.
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B: INFORMED CONSENT FORM

Sayin Katilimet,

Bu calisma, Orta Dogu Teknik Universitesi, Trafik ve Ulasim Psikolojisi
Doktora Programi 6grencisi Berfin Tore tarafindan Prof. Dr. Tiirker Ozkan
danismanliginda ve Prof. Dr. Orit Taubman-Ben-Ari es danismanliginda
yapilmaktadir. Calismanin amaci, siiriiciilerin arag i¢i teknolojileri kabuliinii
incelemektir.

Calismaya katilim tamamiyla goniilliiliik esasina dayanmaktadir. Ankette,
sizden kisisel kimlik belirleyici hi¢bir bilgi istenmemektedir. Cevaplariniz tamamiyla
gizli tutulacak ve sadece arastirmacilar tarafindan degerlendirilecektir; kesinlikle
hicbir kisi ya da kurumla paylasilmayacaktir. Elde edilecek bilgiler bilimsel
yayimlarda kullanilacaktir

Anket, genel olarak kisisel rahatsizlik verecek sorulart icermemektedir ve
tamamlanmasi ortalama 10 dakika siirmektedir. Ancak, katilim sirasinda sorulardan
ya da herhangi baska bir nedenden 6tiirii kendinizi rahatsiz hissederseniz cevaplama
isini yarida birakabilirsiniz. Boyle bir durumda anket linkini kapatmaniz yeterli
olacaktir.

Liitfen anket sorularini dikkatli okuyunuz ve yanitsiz soru birakmayiniz.
Arastirmanin giivenilir olabilmesi agisindan sorular1 dikkatli ve igtenlikle
cevaplamaniz biiylik 6nem tagimaktadir.

Calismayla ilgili daha fazla bilgi almak i¢in Berfin Tore ile iletigim
kurabilirsiniz.

Bu ¢alismaya katildiginiz i¢in simdiden tesekkiir ederiz.

Bu calismaya tamamen goniillii olarak katihlyorum ve istedigim zaman yarida
kesip cikabilecegimi biliyorum. Verdigim bilgilerin bilimsel amach yayimlarda

kullanilmasini kabul ediyorum.

] Evet

L] Hayir
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C: DEMOGRAPHIC INFORMATION FORM

1. Yasimz:

2. Cinsiyetiniz: [0 Kadin O Erkek

3. Calisiyor musunuz? [ Evet O Hayir
4. Ogrenci misiniz? O Evet [ Hay1r

5. Egitim durumunuz

[ ilkokul ] Ortaokyl U Lised Onlisans [ Lisans
] Doktora

6. Asagidakilerden hangisi sosyoekonomik statiiniizli tanimlar?

[J Ortalamanin ¢ok alt1 [J Ortalamanin alt1  [] Ortalama

O Ortalamanin Ustii [J Ortalamanin cok iistii

7. Ne kadar siiredir ehliyet sahibisiniz? Yil

8. Gegen hafta yaklasik olarak toplam kag bin km ara¢ kullandiniz?

kilometre

9. Gegen yi1l yaklasik olarak toplam kag kilometre ara¢ kullandiniz?

Bin kilometre

10. Genel olarak, ne siklikla ara¢ kullanirsiniz?

] Yiksek Lisans

Bin

[] Hemen hemen her giin [J Haftada 3-4 giin [] Haftada 1-2 giin

[] Ayda birkag kez 1 Cok nadir

11. Son ii¢ y1l igerisinde kii¢iik ya da biiyiikliigiine bakmazsizin, nedeni ne olursa

olsun, basinizdan gecen kaza sayis1 kagtir?
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Bu kazalarin kag tanesi aktif (sizin bir araca yayaya veya nesneye ¢arptiginiz
kazalar) kaza idi?

Bu kazalarin kag tanesi pasif (bir aracin veya bir yayanin size ¢arptigi durumlar)
kaza idi?

12. Son ii¢ y1l igerisinde hiz ihlali yiiziinden kag tane trafik cezasi aldiniz?

13. Arabanizda Siiriicii yardim sistemi var mi1?
O Evet O Hayir

Kullantyor musunuz?
0 Evet [1 Hayir
Hayir ise kullanmama nedeniniz nedir?
] Teknolojinin amaci veya islevselligini anlayamama
[ Teknolojiye kars1 giivensizlik
" Gilnliik kullaniminin zor olmasi
I Diger (liitfen agiklayiniz):

14. Siiriicti yardim sistemleri konusunda ne kadar deneyiminiz var?
O Diizenli olarak siiriicii yardim sistemleri kullaniyorum
O Ara sira siiriicli yardim sistemlerini kullanirim

Siirticti yardim sistemlerinin ne oldugunu biliyorum

Siirticti destek sistemlerini daha 6nce duymustum

[ R

Daha once siiriicii destek sistemleri hakkinda bir sey duymadim

94



D: INTELLIGENT SPEED ADAPTATION

AKILLI HIZ UYARLAMA (AHU)

Son 30 y1l boyunca, birbirinden farkli akilli hiz uyarlama sistemleri gelistirilmistir.
Biitiin bu sistemler, siiriicliye hiz sinirina uymasi konusunda yardimci olmay1
amaclamasina ragmen, teknik ¢oziimler birbirinden oldukga farkli goziikmektedir.

AKkil veren sistem

Sistem, kontrol panelindeki hizélgerin altinda mevcut hiz sinirin1 gosterir. Buna ek
olarak, hiz sinirinin asildig1 durumlarda, sistem siiriicliyli yanip sénen kirmiz1 bir
1s1kla ve ses sinyalleriyle uyarir.

Destekleyici sistem

Sistem, kontrol panelindeki hizolgerin altinda mevcut hiz sinirini gosterir. Buna ek
olarak, sistem hiz sinirinin iistiindeki hizlarda gaz pedalina karsi-gii¢c uygular. Soyle
ki, stirliciiniin, hiz sinirin1 agsmasi i¢in gaz pedalina normalden 3 ila 5 kat daha giicli
basmasi gerekir.

Miidahale eden sistem

Sistem, kontrol panelindeki hizdlgerin altinda mevcut hiz sinirii gosterir. Buna ek
olarak, sistem aragla etkilesime girerek siiriiciiniin hiz sinirin1 agmasini imkansiz
kilar.
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E: SURVEY FORM

AKkil veren sistem

Sistem, kontrol panelindeki hizélgerin altinda mevcut hiz sinirin1 gosterir. Buna ek
olarak, hiz sinirinin asildig1 durumlarda, sistem siiriiciiyii yanip sénen kirmizi bir
1is1kla ve ses sinyalleriyle uyarir.

Bu sistem hakkinda ne diisiiniiyorsunuz?

1 Yarah O O O O O O O \Yararsiz

2 Hs O O O O O O O Tatsiz(Nahos)

3 Ksti O O O O O O O |lyi

4 Memnuniyet O O O O O O O Rahatsizedici
VErICI

5 Etkili O O O O O O O Gereksiz

6 SinrBozuew O O O O O O O Sevimli

7 YardmEdicic O O O O O O O Iseyaramaz

8 Istenmeyen O O O O O O O istenen

9 uyarictc O O O O O O O uykugetiren
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Liitfen belirtilen tip AHU yu diisiinerek

asagidaki maddeleri yanitlayiniz.

Kesinlikle

Katilmiyorum

Kesinlikle

Katiliyorum

Bu sistemi kullanmami yakin
arkadaslarim onaylar.

Bu sistemi kullanmami ailem onaylar.

Benim i¢in 6nemli olan insanlar bu
sistemi kullanmam gerektigini diisiiniirler.

Benim i¢in 6nemli olan insanlar bu
sistemi kullanmanin iyi oldugunu
diistintirler.

Sistemin kullanimi tizerinde kontroliim
var.

Sistemi kullanmak icin gerekli kaynaklara
sahibim.

Sistemi kullanmak icin gerekli bilgiye
sahibim.

Sistemi kullanmak i¢in gereken
kaynaklar, firsatlar ve bilgi g6z Oniine
alindiginda, sistemi kullanmak benim i¢in
kolaydir.

Arabamda bu sistem varsa, siiriis
sirasinda sistemi kullanacagimi tahmin
ediyorum.

Sistemin mevcut oldugunu varsayarsak,
ara¢ kullanirken sistemi diizenli olarak
kullanmay1 diistinliyorum/niyet ediyorum.

Sistem mevcutsa, ara¢ kullanirken sistemi
diizenli olarak kullanmay1 planliyorum.
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Liitfen belirtilen tip AHU yu
diisiinerek asagidaki maddeleri

yanitlayiniz.

Kesinlikle
Hayir

Kesinlikle Evet

Genel olarak bu sistemi kullanan
surticilere ne kadar
benziyorsunuz?

Bu sistemi kullanan sirtciilerin
ozellikleri sizin 6zelliklerinize
benziyor mu?

Sehir i¢i yollarda (hiz simirmin 50
km/s oldugu yerlerde) arag
kullanirken  sistemi  kullanmak
ister miydiniz?

Sehir dis1 yollarda (hiz sinirinin 80
- 90 km/s oldugu yerlerde) arag
kullanirken  sistemi  kullanmak
ister miydiniz?

Otoyollarda (hiz smirinm 100 -
120 km/s oldugu yerlerde) arag
kullanirken  sistemi  kullanmak
ister miydiniz?
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Bu sistemi kullanan insanlar ile ilgili ne diisiiniiyorsunuz?

Hig

Oldukga

Akillh

Kendine giivenen

Bagimsiz

Diisiinceli

Havali

Popiiler

Kafas1 karigmis

Olgunlagsmamis

Ben merkezci

Dikkatsiz

Sikict

Cekici olmayan

Aracinizda bu tip AHU bulunuyor mu ?

Evet |:| Hayir |:|

Evet ise ; Kullantyor musunuz?

Evet |:| Hayir |:|
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Hayir ise:

wipIrue[ny
IPfIuISSA

wipJiue[ny
BI[ISBO
ndng

wipIue[ny
BI[IS[O ZV

wnioAwg

wipzewue[ny
BPI[ISE[O ZV

wpzeuwue[yny
BYI[ISR[O
Jndng

wIpZewue[[ny|
IPAIuISaA

Eger

aracinizda

bu tip AHU
olsaydi

kullanmay1
ne kadar
tercih

ederdiniz?
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Destekleyici sistem

Sistem, kontrol panelindeki hizdlgerin altinda mevcut hiz sinirii gosterir. Buna ek
olarak, sistem hiz sinirinin iistiindeki hizlarda gaz pedalina karsi-giic uygular. Soyle
ki, stiriicliniin, h1z sinirin1 asmasi i¢in gaz pedalina normalden 3 ila 5 kat daha gii¢li
basmasi gerekir.

Bu sistem hakkinda ne diisiinliyorsunuz?

1 sevimi O O O O O O O rahatsizedici

2 etkiih O O O O O O O etkisiz

3 kullannish O O O O O O O kullanigsiz

4 hos O O O O O O O tatsiz(nahos)

5 yardimedicc O O O O O O O iseyaramaz

6 memnuniyet O O O O O O O sinirbozucu
VErICI

7 uyarictc O O O O O O O uykugetiren

8 istenen O O O O O O O istenmeyen

9 hi¢sikicidegii O O O O O O O sonderece can sikici
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Liitfen belirtilen tip AHU yu diisiinerek

asagidaki maddeleri yanitlayiniz.

Kesinlikle

Katilmiyorum

Kesinlikle

Katiliyorum

Bu sistemi kullanmami yakin
arkadaglarim onaylar.

Bu sistemi kullanmami ailem onaylar.

Benim i¢in 6nemli olan insanlar bu
sistemi kullanmam gerektigini diisiiniirler.

Benim i¢in 6nemli olan insanlar bu
sistemi kullanmanin iyi oldugunu
diistintirler.

Sistemin kullanimi tizerinde kontroliim
var.

Sistemi kullanmak icin gerekli kaynaklara
sahibim.

Sistemi kullanmak icin gerekli bilgiye
sahibim.

Sistemi kullanmak icin gereken
kaynaklar, firsatlar ve bilgi géz Oniine
alindiginda, sistemi kullanmak benim i¢in
kolaydir.

Arabamda bu sistem varsa, siiriis
sirasinda sistemi kullanacagimi tahmin
ediyorum.

Sistemin mevcut oldugunu varsayarsak,
ara¢ kullanirken sistemi diizenli olarak
kullanmay1 diistinliyorum/niyet ediyorum.

Sistem mevcutsa, ara¢ kullanirken sistemi
diizenli olarak kullanmay1 planliyorum.
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Liitfen belirtilen tip AHU yu
diisiinerek asagidaki maddeleri

yanitlayiniz.

Kesinlikle
Hayir

Kesinlikle Evet

Genel olarak bu sistemi kullanan
surlicilere ne kadar
benziyorsunuz?

Bu sistemi kullanan sirtciilerin
ozellikleri sizin 6zelliklerinize
benziyor mu?

Sehir i¢i yollarda (hiz siirinin 50
km/s  oldugu yerlerde) arag
kullanirken sistemi kullanmak ister
miydiniz?

Sehir dis1 yollarda (hiz siirinin 80
- 90 km/s oldugu yerlerde) arag
kullanirken sistemi kullanmak ister
miydiniz?

Otoyollarda (hiz siirmnin 100 - 120
km/s oldugu yerlerde) arag
kullanirken sistemi kullanmak ister
miydiniz?
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Bu sistemi kullanan insanlar ile ilgili ne diisiiniiyorsunuz?

Hig

Oldukga

Akillh

Kendine giivenen

Bagimsiz

Diisiinceli

Havali

Popiiler

Kafas1 karigmis

Olgunlagsmamis

Ben merkezci

Dikkatsiz

Sikict

Cekici olmayan

Aracinizda bu tip AHU bulunuyor mu ?

EveD Hayir |:|

Evet ise ; Kullantyor musunuz?

Evet|:| Hayir |:|

Hayir ise:
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wipIrue|ny
IPNUISSH

wipJrue[ny
eI[ISR[O
Jndng

wipIue[ny
BI[ISB[O ZV

wnioAiwig

wIpzewue[[ny
eP[I[ISB[0 ZV

wipzewue[ny
BIYI[ISE[O
Jndng

wipzewue[[ny|
IPUISSH

Eger aracinizda bu
tip AHU olsayd1
kullanmay1 ne
kadar tercih
ederdiniz?
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Miidahale eden sistem

Sistem, kontrol panelindeki hizdlgerin altinda mevcut hiz sinirii gosterir. Buna ek
olarak, sistem aragla etkilesime girerek siiriiciiniin hiz sinirin1 agmasini imkansiz
kilar.

Bu sistem hakkinda ne diisiinliyorsunuz?

1 sevimi O O O O O O O rahatsizedici

2 etkii O O O O O O O etkisiz

3 kullanish O O O O O O O kullanissiz

4 hos O O O O O O O tatsiz(nahos)

5 yardimedicc O O O O O O O iseyaramaz

6 memnuniyet O O O O O O O sinirbozucu
Verici

7 uyarictc O O O O O O O uykugetiren

8 isttenen O O O O O O O istenmeyen

9 hig sikictdegil O O O O O O O sonderececan
sikict

106



Liitfen belirtilen tip AHU yu diisiinerek

asagidaki maddeleri yanitlayiniz.

Kesinlikle

Katilmiyorum

Kesinlikle

Katiliyorum

Bu sistemi kullanmami yakin
arkadaglarim onaylar.

Bu sistemi kullanmami ailem onaylar.

Benim i¢in 6nemli olan insanlar bu
sistemi kullanmam gerektigini diisiiniirler.

Benim i¢in 6nemli olan insanlar bu
sistemi kullanmanin iyi oldugunu
diistintirler.

Sistemin kullanimi tizerinde kontroliim
var.

Sistemi kullanmak i¢in gerekli kaynaklara
sahibim.

Sistemi kullanmak icin gerekli bilgiye
sahibim.

Sistemi kullanmak icin gereken
kaynaklar, firsatlar ve bilgi géz Oniine
alindiginda, sistemi kullanmak benim i¢in
kolaydir.

Arabamda bu sistem varsa, siiriis
sirasinda sistemi kullanacagimi tahmin
ediyorum.

Sistemin mevcut oldugunu varsayarsak,
ara¢ kullanirken sistemi diizenli olarak
kullanmay1 diistinliyorum/niyet ediyorum.

Sistem mevcutsa, ara¢ kullanirken sistemi
diizenli olarak kullanmay1 planliyorum.
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Liitfen belirtilen tip AHU yu diisiinerek

asagidaki maddeleri yanitlayiniz.

Kesinlikle
Havir

Kesinlikle
Evet

Genel olarak bu sistemi kullanan
stirliciilere ne kadar benziyorsunuz?

Bu sistemi kullanan siiriiciilerin
ozellikleri sizin 6zelliklerinize benziyor
mu?

Sehir i¢i yollarda (hiz sinirmin 50 km/s
oldugu yerlerde) arag¢ kullanirken sistemi
kullanmak ister miydiniz?

Sehir dist yollarda (hiz siniriin 80 - 90
km/s oldugu yerlerde) ara¢ kullanirken
sistemi kullanmak ister miydiniz?

Otoyollarda (hiz sinirmin 100 - 120 km/s
oldugu yerlerde) ara¢ kullanirken sistemi
kullanmak ister miydiniz?
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Bu sistemi kullanan insanlar ile ilgili ne diisiiniiyorsunuz?

Hig

Oldukga

Akillh

Kendine giivenen

Bagimsiz

Diisiinceli

Havali

Popiiler

Kafas1 karigmis

Olgunlagsmamis

Ben merkezci

Dikkatsiz

Sikict

Cekici olmayan

Aracinizda bu tip AHU bulunuyor mu ?

EveD Hayir |:|

Evet ise ; Kullantyor musunuz?

Evet|:| Hayir |:|

Hayir ise:
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wiIpIue[ny
IPIUISSH

wipIrueny
BI[ISB[O
nAng

wipIue[ny
BI[ISB[O ZV

wnioAiwig

wIpzewue[[ny
eP[I[ISB[0 ZV

wipzewue[ny
B[YI[ISE[O
Sndng

WIPZeWUB[[NY]
91 US|

Eger

aracinizda
bu tip
AHU

olsaydi

kullanmay
1 ne kadar

tercih

ederdiniz?
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G: TURKISH SUMMARY / TURKCE OZET

Giris

Diinya genelinde her yil yaklagik 1.35 milyon kisi trafik kazalarinda hayatini
kaybetmektedir (DSO, 2018). Bu kazalarin en 6nde gelen nedeni asir1 hiz oldugu
(Bauernschuster ve Rekers, 2022; Hill vd., 2023), ve asir1 hizin bir¢ok iilkede yaygin
bir problem oldugu bildirilmektedir (Pires vd., 2020). Asir1 hizt engellemek igin
Onerilen sistemlerden birisi akilli hiz uyarlama (AHU) sistemleridir. AHU, siiriicti
hiz siirin1 astiginda arag hizin1 diizenlemesi igin siiriicliyli uyaran bir sistemdir
(Young vd., 2010). Bu sistemler gelistirilmis olsa da heniiz araglarda standart bir

donanim haline gelmemistir.

Bu sistemlerin asir1 hiz ile ilgili sorunlar1 ¢ozecegi diisiiniilse de, bu sistemlerin
etkisini gosterebilmesi i¢in siiriiciilerin bu sistemi kullanmalar1 6nemlidir. Bundan
dolayi, farkli iilkelerde siiriicii kabulii ¢caligsmalar1 baglamistir. Bu sistemlerin kabulii,
AHU tiirlerinden, cografi konumdan ve siiriiciilerin kisilik 6zelliklerinden
etkilenmektedir (Fu vd., 2020). Bu faktorlerin yani sira siiriicii kabuliinii agiklamak
icin Planli Davranis Teorisi (PDT) gibi teorik modeller de kullanilmistir (Rahman
vd., 2017). PDT'nin bu konudaki kullanilabilirligi alan yazinda goriilmesine ragmen,
PDT ye tepkisel yolu ekleyen Prototip Isteklilik Modeli (PIM) gibi modeller arag ici
teknolojilerin siiriicii kabulii konusunda calisilmamistir. Ayrica bu iki modelin
birlesimi baz1 trafik psikolojisi ¢alismalarinda kullanilmistir. Bu bilgiler 1s181nda bu
calisma, hem Tiirkiye'de hem de Israil'de AHU sistemlerinin siiriicii kabuliinii
aciklamada PDT, PIM ve birlesik modelin kullanilabilirligini incelemeye

odaklanmaktadir.

Akillh Hiz Uyarlama Sistemleri (AHU)

AHU, mevcut hiz sinirini izledigi ve bu bilgiyi aracin maksimum hizini sinirlamak

veya siirliciiye geri bildirim saglamak icin kullanabilecegi bir tiir karmasik sistemi
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ifade eder (Carsten ve Tate, 2005). 3 tip AHU mevcuttur, bunlar; akil veren,
destekleyici ve miidahale eden tiplerdir. Akil veren AHU, siirliciiye gorsel veya
isitsel sinyalle mevcut hiz smir1 hakkinda geri bildirim verir. Destekleyici AHU,
stiriicii hiz sinirindan daha hizli gitmeye c¢alistiginda gaz pedali tizerindeki baskiy1
artirarak hizlanmay1 engeller. Siiriicii, gaz pedalina daha sert basarak destekleyici
sistemi devre dis1 birakabilir. Son olarak, miidahale eden AHU, yakit enjeksiyonunu
kisitlayarak veya vites kiigiiltmeyi gerektirerek hizlanmay1 engeller; bu sistem siiriicii

tarafindan devre dis1 birakilamaz (ETSC, 2005; Vlassenroot vd., 2007).

AHU Cahismalari

AHU’nun ortaya ¢ikmasinin ardindan bu sistemlerin hiz yapma davranisi agisindan
etkililigi dikkat g¢ekmeye baslamigtir. Farkli iilkelerde hem ger¢ek deneyim
caligmalar1 hem de simiilasyon ¢alismalart yapilmistir. Bu sistemlerin etkililigi
cogunlukla Avrupa iilkelerinde incelenmistir. Hem saha hem de simiilasyon
caligmalari, her tic AHU tipinin de aracin hizim1 etkili bir sekilde azalttigini
gostermektedir (Varhelyi vd., 1998). Daha spesifik olarak, her i¢c AHU tipinin de
farkli ilkelerde karayolunda oOliim ve yaralanmalar1 yaklasik %20 azalttig
bildirilmistir (van Loon ve Duynstee, 2001; Biding ve Ling, 2002; ETSC, 2019).
Yapilan caligmalar AHU’ nun etkili bir trafik kazalarin1 6énleme sistemi oldugunu
gosterse de, siirliciinlin kabulii AHU nun trafik kazalarini 6nlemesi i¢in énemli bir

konudur.

Siiriiciilerin AHU Kabulii Calismalar:

Stirtici ~ kabulii, siiriicliniin ~ sistemi  slirlisline entegre etme niyeti olarak
tanimlanmaktadir (Adell, 2010). Bununla birlikte, AHUgibi ara¢ i¢i teknolojilerin
gercek kullanimint belirlemek genellikle zor oldugundan, siiriicii kabuliiniin
degerlendirilmesi baglaminda davramigsal niyet siklikla tek kriter olarak
kullanilmaktadir (Rahman vd., 2017).

AHU kabulii cogunlukla Avrupa iilkelerinde (6rn. Biding ve Lind, 2002; Adell vd.,
2008; Vlassenroot vd., 2011) yani sira ABD (Arhin vd., 2008), Malezya (Ghadiri vd.,
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2013) ve Japonya’da (Matsuo vd., 2017) arastirtlmistir. Farkli tilkelerde yapilan bu
calismalarinin neredeyse tamami, akil veren sistemin iilkeler arasinda en ¢ok tercih
edilen AHU tipi oldugunu gostermistir. Ayrica farkli tilkelerde yapilan galismalar,
cogunlukla akil veren sistem kabul edilse de siiriiciilerin kabul diizeylerinin
yasadiklar iilkeye gore farklilik gosterdigini gostermektedir. Bu farklilik hem yakin
hem de uzak iilkelerde ortaya ¢ikmustir. Danimarka'daki siiriiciilerin akil veren
sistemi kabul etme diizeyleri Isve¢ ve Norveg'tekilere gore daha fazladir (Eriksson ve
Bjornskau, 2012). Ayrica Tiirkiye'deki siiriiciiler her {ic AHU tipini de Isvec'tekilere
gore daha fazla kabul etmektedir (Warner ve digerleri, 2010).

Calismalar, siiriictilerin kabuliinin AHU tipleri ve iilkeler arasinda farklilik
gosterdigini ortaya koysa da, bu ¢aligmalar yalnizca siiriiciilerin AHU sistemlerini
kullanmay1 tercih edip etmedigine odaklanmaktador. Bu sistemlerin kabul
edilebilirligini artirmak i¢in siirliciilerin kabuliiniin altinda yatan faktorleri dikkate
almak da c¢ok onemlidir. Siiriicii kabuliinii etkileyen faktorleri incelemek icin bazi

psikososyal modeller kullanilmaktadir.

Teknoloji Kabulii ile Tlgili Psikososyal Modeller

Planh Davranis Teorisi (PDT)

PDT, gercek davranisin dnciiliinlin davranigsal niyet oldugunu ve davranisa yonelik
tutumun, 6znel normlarin ve algilanan davranigsal kontroliin (ADK), davranigsal
niyet yoluyla gergek davranisi etkiledigini ©one siirmektedir (Ajzen, 1991).
Davranigsal niyet, bir kisinin davranisi gerceklestirmeye yonelik bilingli bir plan
veya kararmi ifade eder (Conner ve Sparks, 2015). Kisinin davranigsal niyeti; kisinin
0 davranisa yonelik tutum, 6znel norm ve ADK’sina baghdir. Tutumlar, bireyin
davraniga yonelik genel degerlendirmesidir; 6znel normlar ise bireyin, davranisi
gerceklestirmesi durumunda yakin c¢evresinden alacagi sosyal onay veya
onaylanmama diizeyine iliskin algisidir (Ajzen ve Fishbein,1980). ADK, bireyin
davranig1 gergeklestirmek igin algiladiklar1 kontrol ve kendi kapasitelerine olan
inancin1 ifade eder (Ajzen, 2020). ADK davranisi niyet yoluyla dolayli olarak
yordadigi gibi davranisi dogrudan da yordamaktadir (Conner ve Sparks, 2015).
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PDT, asi1 hiz yapma (Paris ve Van den Broucke, 2008) ve ara¢ kullanirken
mesajlasma (Bazargan-Hejazi vd., 2017) gibi siiriicii davranislarin1 anlamak yaygin

olarak kullanilmaktadir.

PDT’nin trafik giivenligi ile ilgili teknolojilerin siiriicii kabuliinii incelemek igin
kullanildigr c¢alismalar mevcuttur. Bu c¢alismalarda genellikle otonom araglarin
siiricii kabulii incelenmistir. Iran’da yapilan bir calismada otonom araglarn
kabuliinii agiklamada PDT dahil farkli modeller incelenmistir (Rejali vd., 2023). Bu
calismada Iranl siiriiciilerin otonom ara¢ kullanmaya yonelik davramigsal niyeti
aciklayan en iyi modelin PDT oldugu bildirilmistir. PDT, davranigsal niyetteki
varyansin %70.9’unu agiklamis, davranigsal niyetin en gii¢lii yordayicis1 6znel norm
olarak belirlenmistir. PDT ayn1 konu ile ilgili c¢aligmalarda Avustralya’da
kullanilmistir (Kaye vd., 2020), ve davranigsal niyetteki varyansin %67.8’ini
acikladigi bildirilmis ve davranigsal niyetin en giicli yordayicist tutumlar olarak
belirlenmistir. Daha genis bir dl¢ekte, otonom araglarin siiriicii kabuliinii incelemek
icin PDT Avustralya, Fransa ve Isvec'i iceren bir ¢alismada kullamilmistir (Kaye vd.,
2020). Bu calismada Avustralya, Fransa ve Isvec'te PDT, davramissal niyetteki
varyansin sirastyla %71,5, %57,9 ve %74,1’ini agikladig1r goriilmektedir. Ayrica
tutum, her li¢ tlilkede de davranigsal niyetin en gii¢lii yordayicist olarak bildirilmistir

(Kaye vd., 2020).

PDT ayrica siiriiciilerin gelismis siiriicii  destek sistemlerini (GSDS) kabulii
konusunda da incelenmistir. PDT Tayvan’da siiriiclilerin temelatik sistemlerini
kabulii (Chen ve Chen, 2009), Yunanistan’da navigaston sistemlerinin kabulii
(Ntasiou vd., 2021) ve Amerika Birlesik Devletleri’nde genel gelismis siiriicii destek
sistemlerinin kabuliinii (Rahman vd., 2017) incelemek amaciyla kullanilmistir. Tiim
calismalarda siirticiiniin bu sistemleri kullanma niyetinin en gii¢lii yordayicisi tutum

olarak bildirilmistir.

PDT’nin incelendigi ¢alismalarda AHU sistemlerine bakildiginda, Warner ve Aberg
(2006), akil veren sistemi kullanan Isvecli siiriiciilerle yaptiklar1 ¢alismada PDT’yi
kullanmislardir. Tutum, 6znel norm ve ADK; siiriiciilerin beyan ettigi hiz davranisini

yordarken, siiriiciilerin beyan ettigi hiz davranigt ve 6znel norm, siiriiciilerin akil
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veren sistem tarafindan kaydediden hiz davranisini yordamaktadir ve bunlar, kayith
hizlanmadaki varyansin %28'ini agiklamaktadir (Warner ve Aberg, 2006). Bagka bir
calismada ise PDT vyapilarina iliskin uzun vadeli AHU kullanma etkilerini
incelenmistir (Chorlton ve Conner, 2012). Bu ¢alismada AHU kullanimi ile birlikte
yalnizca destekleyici sistemleri uzun siireli kullanan siiriiciilerin asir1 hiz yapma

niyetinin 6nemli dl¢iide azaldig1 bildirilmistir.

Mevcut calismalardan GSDS’lerin siiriicii kabuliinii agiklamada PDT'nin etkili
oldugu yorumu yapilabilir. Genel olarak tutum, ¢ogu iilkede davranigsal niyetin en
giiclii ve pozitif yordayicist gibi gorilinlirken, diger faktorlerin llkeler arasinda

davranigsal niyet {izerinde farkli ve belirsiz etkileri oldugu soylenebilir.

Prototip Isteklilik Modeli (PIM)

PDT her ne kadar yaygin olarak kullanilsa da, davranigin 6nemli bir kismin
aciklamada eksik kalmaktadir (Elliot vd., 2017). Bu nedenle, hem gerekgeli hem de
sosyal tepkisel karar almay1 igeren bir modelin, davranisi belirlemek i¢in PDT gibi
yalnizca gerekgeli karar almayr igeren bir modelden daha yararli olacagi

diistiniilmektedir.

Prototip Isteklilik Modeli (PIM, Gibbons vd., 1998), davranis1 yordamak icin iki yol
igerir: biri gerekgeli karar almayi, digeri ise daha sosyal tepkisel karar almayi
yansitir. Bu model, insanlarin spontane bir sekilde ortaya koydugu davraniglarin daha
iyl anlagilmasimi saglamayr amaclamaktadir. Trafikte olmak, siirekli degisen
durumsal faktorlere bagli olarak nasil davranilacagi konusunda siklikla hizli se¢cimler
yapilmasini gerektiren oldukg¢a zorlu bir durumdur (Elliott vd., 2015). Bu nedenle,
PIM gibi farkli yollar igeren modellerin, siiriicii davranigini tahmin etmede yalmzca

tek bir yola odaklanan modellere gore daha iyi olabilecegi diistiniilmektedir.

PiM, davranisin hem davranigsal niyetler hem de davramssal isteklilik tarafindan
birlikte belirlendigini 6ne stirmektedir. Dolayisiyla davranisi agiklayan iki yol vardir:
gerekgeli yol ve sosyal tepkisel yol. Gerekgeli yol, ADK disinda PDT'ye benzer:

tutumlar ve 6znel normlar davranigsal niyeti, davranigsal niyet ise davranig1 yordar.
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Sosyal tepkisel yol ise daha sezgisel bir siiregtir ve tutum ve 6znel norma ek olarak,
prototipler ve istekliligi icermektedir (Gibbons vd., 2021). Prototipler, kisinin belirli
bir davranis1 sergileyen tipik bir insana ait benzerlik ve olumluluk faktérlerinden
olusan imgeleridir. PIM, herkesin hedef davranis1 sergileyen prototipine sahip
oldugunu varsaymaktadir (Gibbons vd., 1995). Prototip olumlulugu bireylerin
degerlendirmelerini, prototip benzerligi ise bireylerin prototipe benzerlikleri
hakkindaki inanglarin1 ifade etmektedir (Elliot vd., 2017). Son yap1 olan isteklilik,
onceden bir plan olmaksizin uygun kosullar olustugunda davramisi gerceklestirme
egilimini ifade eder (Gibbons vd, 1998). PIM’e gore sosyal tepkisel yol, istekliligin
tutumlar, 6znel normlar ve prototip algilar1 tarafindan belirledigini 6ne siirmektedir.
Prototiplere olan yiiksek benzerlik ve olumluluk, davranisi gergeklestirme isteginin

artmasina yol agar (Gibbons ve digerleri, 1995).

PiM, alkollii ara¢ kullanmak gibi riskli siiriicii davranislarii (Yadav ve digerleri,
2021) ve belirsiz bolgelerde durmak gibi giivenli davraniglart (Pagomenos ve
digerleri, 2023) anlamak i¢in incelenmistir. Ancak siirliciiniin teknolojiyi kabul

etmesi i¢in PIM’in etkinligi heniiz arastirilmamustir.

Birlesik Model

Trafik ve ulasim psikolojisi ¢alismalarinda PDT ve PIM’in birlesimi kullanilmistir.

Bu calismalarda PDT ve PIM'in yani sira birlesik modeli de incelenmistir.

Birlesik model yaya davraniglarini (Demir vd., 2019), kirmiz1 1sikta gegme (Tang
vd., 2020), arka koltukta emniyet kemeri takma (Pei ve digerleri, 2023) ve agresif
stirlis davraniglarini (Zhao vd., 2023) incelemek i¢in kullanilmistir. Bu ¢alismalarin
sonuglar1 birlesik modelin ve PIM’in PDT'den daha yiiksek varyans aciklama giiciine
sahip oldugunu gostermistir. Ayrica birlesik model, aradaki fark istatistiksel olarak
anlamli olmasa bile, PIM'den biraz daha yiiksek agiklama giiciine sahiptir. Bu model,
cok sayida caligmada kullanilmasina ragmen ara¢ i¢i teknolojilerin kabulii

caligmalarina heniiz uygulanmamaistir.
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Calismanin Amaci

AHU Kkabul ¢alismalarimin yapildig: tiim tilkelerde akil veren sistemin en ¢ok tercih
edildigi goriilmektedir, ancak farkli llkeleri karsilastiran calismalar, Kuzey Afrika
tilkeleri gibi cografi olarak birbirine yakin iilkeler (Eriksson ve Bjrnskau, 2012) ve
Kuzey Avrupa ve Orta Dogu gibi cografi olarak uzak tilkeler (Warner ve digerleri,
2010) arasinda stiriicii kabul diizeyinde farkliliklar oldugunu ortaya koymaktadir. Bu
caligmalar karayolu 6liim oranlarinin daha yiiksek oldugu iilkelerde stiriiciilerin AHU
sistemlerini daha fazla kabul ettigini gostermektedir. Bu ¢alismalar ayni zamanda
kisi basina diisen gayri safi milli geliri daha diisiik olan tlkelerin, kisi basina diisen
gayri safi milli geliri daha yiiksek olan iilkelere gére AHU sistemlerini daha fazla
kabul ettigini gostermektedir. Ayrica AHU kabulii, hiz sinirlarinin hem ayni oldugu
hem de kirsal yollarda ve otoyollarda farklilik gdsterdigi tilkeler arasinda farklilik
gostermektedir. Dolayisiyla iilke 6zelliklerindeki bu farkliliklarin, stirticiilerin AHU
sistemlerini kabul etme derecesine etki edebilecegi ileri siiriilebilir. Bu iddiaya
dayanarak, tilke karakteristik farkliliklarinin AHU sistemleri kabulii {izerindeki
etkisini anlamak igin Tiirkiye ve Israil secilmistir. Bu iki iilkenin secilme nedenleri
bu iki iilkenin de cografi olarak birbirine yakin olmasi, Tiirkiye nin karayolu 6lim
oraninin Israil’den daha yiiksek olmasi, Tiirkiye nin kisi basina diisen gayri safi milli
gelirinin Israil’den daha diisiik olmasi1 ve Tiirkiye'de sehirlerarasi yollarda ve

otoyollarda hiz limitlerinin Israil'e gére daha yiiksek olmasidir.

AHU’nun giivenlik etkisine iliskin ¢alismalar fazlalasiyor olsa da, sistemin
etkinligini en iist diizeye ¢ikarmak icin sistemden en fazla yararlanacak siiriiciilere
odaklanmak esastir (Hjdlmdahl, 2003). Hiz yapma davranig1 geng siiriiciiler arasinda
yaygin bir sorundur (Perez vd., 2021; Horswill vd., 2022) ve bu sorun Tiirkiye
(Bigaksiz vd., 2019) ve Israil'deki (Sadia vd., 2018) geng siiriiciiler arasinda da
goriilmektedir. Bu nedenle bu c¢alismanin hedef Orneklemini geng siiriiciiler

olusturmaktadir.

Yukaridaki bilgiler 1s131nda bu ¢alismanin ilk amaci, PDT, PIM ve birlesik modelin

siiriiciilerin AHU kabuliinii agiklamadaki etkinligini incelemektir. ikinci amag ise bu
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modellerin etkinliklerinin Tiirkiye ve Israil’de farklilasip farklilagsmadigin

incelemektir.

Yontem

Katilimcilar

Calismaya 359'u (%51,80) Israil'den ve 334'ii (%48,20) Tiirkiye'den olmak iizere 693
siiriicii katilmigtir. Katilimeilara sosyal medya araciligiyla ulasilmistir. Israilli
stiriiciilerin ortalama yas1 26,42 (SS = 4,13), Tiirk siirliciilerin yas ortalamasi ise
29,29 (SS = 4,20) idir. Israilli siiriiciilerin 8,16 yildir (SS = 4,43) ve Tiirk siiriiciilerin
ise 9,02 yildir (SS = 4,48) ehliyet sahibi oldugu belirlenmistir. Israilli siiriiciilerin
%62.1'i son 3 yilda kaza yapmazken, Tiirk siiriiciilerin %350'si son 3 yildir kaza
yapmadiklarimi; Israilli siiriiciilerin %90,3"i ve Tiirk siiriiciilerin %62,6's1 son 3 yil

i¢erisinde hiz asimi cezasi almadiklarini bildirmislerdir.

Olciim Araclan

Demografik Bilgi Formu

Katilimcilarin demografik bilgileri (yas, cinsiyet vb.) ve siirlis gegmisleri (ehliyet
sahibi olduklar1 yil, kaza deneyimi ve cezalar) ve ayrica ara¢ i¢i teknoloji

kullanimlar1 hakkinda bilgi elde etmek i¢in kullanilmustir.

PDT ve PiM Soru Formu

Her bir AHU tipi igin veri elde etmek amaciyla 38 maddelik bir form tasarlanmstir.
Tiim maddeler 7'li Likert dl¢egine gore derecelendirilmistir. Bu form bilgilendirici,
destekleyici ve miidahale eden sistem igin {i¢ farkli boliimde sunulmustur.
Katilimcilar arasinda standart bir anlayis olusturmak i¢in her boliimiin basinda sistem
tiirlerinin tanim1 katilimeilara verilmistir. Tiim Cronbach alfa degerleri 0,75 ile 0,99

arasinda degismektedir ve bu da yiiksek bir i¢ tutarliliga isaret etmektedir.
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Prosediir

Calisma icin Orta Dogu Teknik Universitesi Etik Kurulu'ndan ve Bar-llan
Universitesi Kurumsal Inceleme Kurulu'ndan etik onay alimmstir. Katilimcilara
ulasmak icin uygun Srneklem yontemi kullanilmustir. Olgegin Tiirkce ve Ibranice

versiyonlart Qualtrics linki ile katilimcilara ulagtirilmigtir.

Analizler

Veri toplama isleminden sonra, SPSS 26.0 programi kullanilarak her bir AHU tipi
icin degiskenler arasindaki iilke farkliliklar1 bagimsiz 6rneklem t testi ile, drneklem
ici farkliliklar ise tek yonlii ANOVA ile incelenmistir.

Her bir AHU tipi i¢in PDT, PIM ve birlesik modelin kullanilabilirligini incelemek
amaciyla, her iilke i¢cin EQS 10 programini kullanarak yapisal esitlik modellemesi
aracilifiyla yol analizi yapilmistir. Ayrica her bir AHU tipi i¢in modellerin siiriicii
kabuliinii agiklamadaki farkliliklarini incelemek i¢in Hotelling t testi kullanilmistir.
Sonuc¢

Temel Analizler

Korelasyon Analizi

Tiim AHU tipleri icin, degiskenler arasindaki korelasyonlar hem Tiirk hem de israilli

siirticiiler i¢in anlamlidir.
Grup Karsilastirmalan
Hem Tiirk hem de Israilli siiriiciilerin akil veren sistem icin tutum, dznel norm,

algilanan davranigsal kontrol, prototip benzerligi, prototip olumlulugu, niyet,

isteklilik ve tercih puanlar1 destekleyici ve miidahale eden sistem puanlarindan daha
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yiiksek, destekleyici sistem puanlari ise miidahale eden sistem puanlarindan daha

yiiksektir.

Ulke farkliliklarina bakildiginda her ii¢ AHU tipi igin de Tiirk siiriiciilerin tutum ve
6znel norm puanlar Israilli siiriiciilerinkinden daha yiiksektir. Ayrica iki iilkedeki
stiriciilerin algilanan davranigsal kontrol, prototip benzerligi ve prototip olumlulugu
puanlar1 her ii¢ AHU tipi i¢in de birbirinden farklilasmamaktadir. Kullanma niyeti
puanlaria bakildiginda, Tiirk siiriiclilerin destekleyici ve miidahale eden sistemlere
dair kullanma niyeti puanlarinin Israilli siiriiciilerinkine gére daha yiiksek oldugu
goriilmektedir. Kullanma istegi puanlarina bakildiginda ise Israilli siiriiciilerin
kullanma istegi puanlar1 akil veren sistem i¢in Tiirk siiriiclilerinkinden yiiksekken,
Tiirk siiriiciilerin kullanma istegi puanlarmin miidahale eden sistem igin Israilli
stiriiciilerin puanlarindan daha yiiksek oldugu goriilmektedir. Son olarak, kullanma
tercihi puanlarina bakildiginda Tiirk siiriiciilerin kullanma tercihi puanlarinin her g

AHU tipi igin de Israilli siiriiciilerin puanlarindan daha yiiksek oldugu gériilmektedir.

Yol Analizi

Hem Tiirkiye hem Israil icin, her bir AHU tipi i¢in ayr1 ayr1 PDT, PIM ve birlesik
model yapisal esitlik modellemesi kullanilarak test edilmistir. Modellerin uyum

endeksleri iki tilke i¢in de Tablo 1’°de verilmistir.

Tablo 1. Test edilen modellerin Tiirkiye ve Israil igin model uyum endeksleri ve
niyet, isteklilik ve tercihte aciklanan varyanslar

72 (df) p CFI RMSE R? R? R2(Tercih)
A (Niyet)  (isteklilik)

Akil veren AHU

Tiirkiye

Modifiye PDT 0.14(1) .72 1.00 .00 ATT 578
Modifiye PIM  6.63(3) .08 .99 .06 588 485 .685
Modifiye 490(4) .30 .99 .026 613 485 .697
Birlesik Model
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Israil
Modifiye PDT
Modifiye PIM
Modifiye
Birlesik Model
Destekleyici
AHU

Tiirkiye
Modifiye PDT
Modifiye PIM
Modifiye
Birlesik Model
Israil
Modifiye PDT
Modifiye PIM
Modifiye
Birlesik Model
Miidahale
Eden AHU
Tiirkiye
Modifiye PDT
Modifiye PIM
Modifiye
Birlesik Model
Israil
Modifiye PDT
Modifiye PIM
Modifiye
Birlesik Model

3.39(1)
7.17(5)
7.15(4)

.08(1)
4.39(4)
5.14(5)

62(1)
3.89(5)
1.90(6)

.003(1)
2.72(3)
5.21(4)

1.45(1)
7.66(5)
7.10(6)

.07
.23
14

7
.36
40

43
.57
.93

.96
44
27

.23
18
31

.99
.99
.99

1.00
1.00
1.00

1.00
1.00
1.00

1.00
1.00
.99

1.00
.99
.99

.082
.03
.047

.000
.017
.009

.000
.000
.009

.000
.017
.030

.036
.039
.023

539
.664
672

.669
.786
793

526
184
790

692
.788
798

625
823
823

468
482

626
626

.553
.553

679
679

575
575

.695
47
.759

146
791
791

.763
.788
.788

723
770
71

71
187
187

Not. CFI = Comparative Fit Index; RMSEA = Root Mean Squared Error Approximation.
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Tiirkiye

AKkil Veren Sistem icim Yol Analizi

Standart PDT, PIM ve birlesik model veriye iyi uyum gostermemistir. Bu yiizden,

tim modeller modifiye edilmistir. Modifiye edilen tiim modeller veriye iyi uyum

gostermistir. Test edilen modifiye modeller ve standardize edilmis beta degerleri

figiir 1,2, ve 3’te gdsterilmistir. Hem PIM’de hem de birlesik modelde kullanma

tercihini yordayan en gii¢lii degisken niyettir.

Test edilen modellerin akil veren sistem i¢in siiriicli kabuliindeki varyansi agiklama

konusundaki kullanilabilirlikleri Hotelling t testi ile karsilastirilmistir. Siirticiilerin

akil veren sistemi kullanma tercihini en iyi agiklayan model birlesik modifiye edilmis

modeldir (R? = .697). Buna ek olarak PIM modifiye edilmis model siiriiciilerin akil

veren sistemi kullanma tercihini (R? = .685) PDT modifiye edilmis modelden (R? =

.578) daha 1yi agiklamaktadir.

Tutum

Kullanma
Tercihi

27 15"
Oznel Norm \
Niyet i
397 7 )
AT 95"
ADK S

Figiir 1. Akil veren AHU i¢in PDT.

Not. Yas, cinsiyet ve genel teknoloji kabulii kontrol edilmistir.
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Tutum

Oznel Norm

Prototip
Benzerligi

Prototip
Olumlulugu

Niyet

Isteklilik

39°

Kullanma
Tercihi

Figiir 2. Akil veren AHU igin PIM. Noktal1 yollar anlamli olmayan iliskileri

belirtmektedir.

Not. Yas, cinsiyet ve genel teknoloji kabulii kontrol edilmistir.

Tutum

Oznel Norm

Prototip
Benzerligi

Prototip
Olumlulugu

45"

Kullanma
Tercihi

Isteklilik

Figure 3. Akil veren AHU i¢in Birlesik model. Noktali yollar anlamli olmayan

iliskileri belirtmektedir.

Not. Yas, cinsiyet ve genel teknoloji kabulii kontrol edilmistir.
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Destekleyici Sistem icim Yol Analizi

Standart PDT, PIM ve birlesik model veriye iyi uyum gostermemistir. Bu yiizden,
tiim modeller modifiye edilmistir. Modifiye edilen tiim modeller veriye iyi uyum
gostermistir. Test edilen modifiye modeller ve standardize edilmis beta degerleri
figiir 4, 5 ve 6’da gosterilmistir. Hem PIM’de hem de birlesik modelde kullanma

tercihini yordayan en gii¢lii degisken niyettir.

Test edilen modellerin destekleyici sistem i¢in siiriicii kabuliindeki varyansi agiklama
konusundaki kullanilabilirlikleri Hotelling t testi ile karsilastirilmigtir. Siirticiilerin
destekleyici sistemi kullanma tercihini birlesik modifiye edilmis model (R? = .791)
ve PIM modifiye edilmis model (R? = .791) PDT modifiye edilmis modelden (R? =
.746) daha iyi agiklamaktadir.
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Figiir 4. Destekleyici AHU i¢in PDT.

Not. Yas, cinsiyet ve genel teknoloji kabulii kontrol edilmistir.

127



Tutum

Oznel Norm

Niyet

Prototip
Benzerlik

Prototip
Olumlulugu

Isteklilik

56"

Kullanim
Tercihi

Figiir 5. Destekleyici AHU igin PIM. Noktali yollar anlamli olmayan iliskileri

belirtmektedir.

Not. Yas, cinsiyet ve genel teknoloji kabulii kontrol edilmistir.
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Figiir 6. Destekleyici AHU igin Birlesik model. Noktali yollar anlamli olmayan

iliskileri belirtmektedir.

Not. Yas, cinsiyet ve genel teknoloji kabulii kontrol edilmistir.
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Miidahale Eden Sistem i¢cin Yol Analizi

Standart PDT, PIM ve birlesik model veriye iyi uyum gostermemistir. Bu yiizden,
tiim modeller modifiye edilmistir. Modifiye edilen tiim modeller veriye iyi uyum
gostermistir. Test edilen modifiye modeller ve standardize edilmis beta degerleri
figiir 7, 8 ve 9’da gosterilmistir. Hem PIM’de hem de birlesik modelde kullanma

tercihini yordayan en gii¢lii degisken niyettir.

Test edilen modellerin miidahale eden sistem i¢in siiriicii kabuliindeki varyansi
aciklama konusundaki kullanilabilirlikleri Hotelling t testi ile karsilagtirilmistir.
Siirticiilerin miidahale eden sistemi kullanma tercihini birlesik modifiye edilmis
model (R? =.771) ve PIM modifiye edilmis model (R? = .770) PDT modifiye edilmis
modelden (R? = .723) daha iyi agiklamaktadir.
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Figiir 7. Miidahale eden AHU i¢in PDT. Noktal1 yollar anlaml1 olmayan iliskileri
belirtmektedir.

Not. Yas, cinsiyet ve genel teknoloji kabulii kontrol edilmistir.
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Tutum
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Benzerligi
Kullanma
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Prototip
Olumlulugu

Isteklilik

Figure 8. Miidahale eden AHU icin PIM. Noktal1 yollar anlamli olmayan iliskileri
belirtmektedir.

Not. Yas, cinsiyet ve genel teknoloji kabulii kontrol edilmistir.
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Figure 9. Miidahale eden AHU i¢in Birlesik model. Noktali yollar anlamli olmayan
iliskileri belirtmektedir.

Not. Yas, cinsiyet ve genel teknoloji kabulii kontrol edilmistir.
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Akil Veren, Destekleyici ve Miidahale Eden Sistemlerde Siiriicii Kabuliinii

Aciklamada Birlesik Modelin Kullanilabilirliginin Karsilastirilmasi

Birlesik modifiye edilmis modelin ~ Siirliciillerin ~ AHU  sistemlerini  kullanma
tercihindeki acikladiklar1 varyanslar karsilastirildiginda, modelin destekleyici (R? =
.791) ve miidahale eden (R? = .771) sistemleri kullanma tercihini akil veren sisteme

(R? = .697) gore daha iyi acikladig1 goriilmektedir.

israil

Akil Veren Sistem i¢cin Yol Analizi

Standart PDT, PIM ve birlesik model veriye iyi uyum gdstermemistir. Bu yiizden,
tim modeller modifiye edilmistir. Modifiye edilen tiim modeller veriye iyi uyum
gostermigtir. Test edilen modifiye modeller ve standardize edilmis beta degerleri
figiir 10,11, ve 12°de gosterilmistir. Hem PIM’de hem de birlesik modelde kullanma

tercihini yordayan en gii¢lii degisken niyettir.

Test edilen modellerin akil veren sistem i¢in siiriicli kabuliindeki varyansi agiklama
konusundaki kullanilabilirlikleri Hotelling t testi ile karsilastirilmigtir. Siirticiilerin
akil veren sistemi kullanma tercihini en 1yi aciklayan model birlesik modifiye edilmis
modeldir (R? = .759). Buna ek olarak PIM modifiye edilmis model siiriiciilerin akil
veren sistemi kullanma tercihini (R? = .747) PDT modifiye edilmis modelden (R? =
.695) daha 1yi agiklamaktadir.
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Figiir 10. Akil veren AHU i¢in PDT. Noktal1 yollar anlaml1 olmayan iliskileri
belirtmektedir.

Not. Yas, cinsiyet ve genel teknoloji kabulii kontrol edilmistir.
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Figiir 11. Akil veren AHU i¢in PIM. Noktal1 yollar anlamli olmayan iligkileri

belirtmektedir.

Not. Yas, cinsiyet ve genel teknoloji kabulii kontrol edilmistir.
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Figiir 12. Akil veren AHU igin Birlesik model. Noktal1 yollar anlamli olmayan

iliskileri belirtmektedir.

Not. Yas, cinsiyet ve genel teknoloji kabulii kontrol edilmistir.
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Destekleyici Sistem icin Yol Analizi

Standart PDT, PIM ve birlesik model veriye iyi uyum gostermemistir. Bu yiizden,
tiim modeller modifiye edilmistir. Modifiye edilen tiim modeller veriye iyi uyum
gostermistir. Test edilen modifiye modeller ve standardize edilmis beta degerleri
figiir 13, 14 ve 15°te gosterilmistir. Hem PIM’de hem de birlesik modelde kullanma

tercihini yordayan en gii¢lii degisken niyettir.

Test edilen modellerin destekleyici sistem i¢in siiriicii kabuliindeki varyansi agiklama
konusundaki kullanilabilirlikleri Hotelling t testi ile karsilastirilmistir. Siiriiciilerin
destekleyici sistemi kullanma tercihini birlesik modifiye edilmis model (R? = .788)
ve PIM modifiye edilmis model (R? = .799) PDT modifiye edilmis modelden (R? =
.763) daha iyi agiklamaktadir
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Figiir 13. Destekleyici AHU igin PDT. Noktali yollar anlamli olmayan iligkileri
belirtmektedir.

Not. Yas, cinsiyet ve genel teknoloji kabulii kontrol edilmistir.
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Figiir 14. Destekleyici AHU igin PIM. Noktal1 yollar anlamli olmayan iliskileri
belirtmektedir.

Not. Yas, cinsiyet ve genel teknoloji kabulii kontrol edilmistir.
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Figiir 15. Destekleyici AHU i¢in Birlesik model. Noktal1 yollar anlamli olmayan
iliskileri belirtmektedir.

Not. Yas, cinsiyet ve genel teknoloji kabulii kontrol edilmistir.
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Miidahale Eden Sistem i¢cin Yol Analizi

Standart PDT, PIM ve birlesik model veriye iyi uyum gostermemistir. Bu yiizden,
tiim modeller modifiye edilmistir. Modifiye edilen tiim modeller veriye iyi uyum
gostermistir. Test edilen modifiye modeller ve standardize edilmis beta degerleri
figiir 16, 17 ve 18°de gosterilmistir. Hem PIM’de hem de birlesik modelde kullanma

tercihini yordayan en gii¢lii degisken niyettir.

Test edilen modellerin miidahale eden sistem ig¢in siirlicii kabuliindeki varyansi
aciklama konusundaki kullanilabilirlikleri Hotelling t testi ile karsilagtirilmistir.
Siirticiilerin miidahale eden sistemi kullanma tercihini birlesik modifiye edilmis
model (R? =.787) ve PIM modifiye edilmis model (R? = .787) PDT modifiye edilmis
modelden (R? =.771) daha iyi agiklamaktadir.
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Figiir 16. Miidahale Eden AHU i¢in PDT. Noktali yollar anlamli olmayan iliskileri
belirtmektedir.

Not. Yas, cinsiyet ve genel teknoloji kabulii kontrol edilmistir.
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Figiir 17. Miidahale Eden AHU igin PIM. Noktal1 yollar anlamli olmayan iliskileri
belirtmektedir.

Not. Yas, cinsiyet ve genel teknoloji kabulii kontrol edilmistir.
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Figir 18. Miidahale Eden AHU igin Birlesik model. Noktal1 yollar anlamli olmayan
iligkileri belirtmektedir.

Not. Yas, cinsiyet ve genel teknoloji kabulii kontrol edilmistir.
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Akil Veren, Destekleyici ve Miidahale Eden Sistemlerde Siiriicii Kabuliinii

Aciklamada Birlesik Modelin Kullanilabilirliginin Karsilastirilmasi

Birlesik modifiye edilmis modelin ~ Siirliciillerin ~ AHU  sistemlerini  kullanma
tercihindeki agikladiklar1 varyanslar karsilastirildiginda, modelin akil veren (R? =
.759), destekleyici (R? = .788) ve miidahale eden (R? = .794) sistemleri kullanma
tercihini ayn1 derecede agikladigi goriilmektedir. Buradan modelin tahminleme

gliciiniin tiim sistemler i¢in ayn1 oldugu ¢ikarilabilir.

Model Testlerinin Ozeti

Akil veren sisteme dair siirlicii kabuliindeki varyansi agiklamak i¢in her modelin
etkinligi karsilastirldiginda hem Israil hem de Tiirkiye igin akil veren sistemin
kullanma tercihindeki en yiiksek varyansi birlesik modifiye edilmis modelin
acikladigi bulunmustur. Benzer sekilde hem PIM modifiye edilmis hali hem de
birlesik modifiye modelin, her iki iilkede de destekleyici ve miidahale eden sistemleri

kullanma tercihinde en yiiksek varyansi agikladigi bulunmustur.

Tiirkiye’de birlesik modifiye edilmis model, akil veren, destekleyici ve miidahale
eden sistemleri kullanma tercihindeki varyansin sirasiyla %69.7, %79.1 ve %77.1'ini
aciklamistir. Sonuglar, birlestirici modifiye edilmis modelin, Tiirkiye'de destekleyici
ve miidahale eden sistemlerin kullanilma tercihini akil veren sistemi kullanma

tercihine gore daha iyi agikladigini gostermektedir.

Israil’de birlesik modifiye edilmis model, akil veren, destekleyici ve miidahale eden
sistemleri kullanma tercihindeki varyansin sirasiyla %75.9, %78.8 ve %78.7'sini
aciklamistir. Sonuglar, ufak farkliliklar olsa da birlesik modifiye edilmis modelin,
Israil’de akil veren, destekleyici ve miidahale eden sistemlerin kullanilma tercihini

aciklamada istatistiksel olarak birbirinden farklilagsmadigini gostermektedir.

Yukarida birlesik modifiye edilmis modelin agikladiklar1 varyanslar her iki iilke i¢in
de bildirilmistir. Aciklanan varyanslarin yilizde biiytikliikleri birbirine yakin olsa da

Israil'de birlesik modifiye edilmis modelin akil veren ve miidahale eden sistemlerin
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kullanma tercihini agiklamada daha etkili oldugu soylenebilir. Buna ek olarak,
birlesik modifiye edilmis modelin, Tirkiye’de destekleyici sistemin kullanma

tercihini agiklamada daha etkili oldugu soylenebilir.

Tartisma

Grup Ici Farkhliklar

Calismada kullanilan tim degiskenler icin hem Tiirk hem de Israilli siiriiciilerin
puanlar1 akil veren sistem i¢in en yiiksek, miidahale eden sistem i¢in ise en diisiik

olarak bulunmustur. Mevcut ¢aligmanin sonuglar1 6nceki ¢alismalarla uyumludur.

Alan yazindaki c¢aligmalar, siriiclilerin, siirticii tarafindan kapatilabilen arag
teknolojilerine karsi daha olumlu tutumlara sahip oldugunu gostermistir (Blythe ve
Curtis, 2004). Spesifik olarak, miidahale eden sisteme gore akil veren sisteme
yonelik daha olumlu tutumlar ifade edilmistir (Almqvist ve Towliat, 1993). AHU’ya
iliskin 6znel norm, kisinin AHU kullanip kullanmama konusunda hissettigi sosyal
baskiy1 ifade eder (van der Pas vd., 2008). Bu nedenle 6znel norm, sosyal olarak
yakin gruplarin AHUya bakis agisina gore belirlenebilir. Ayrica, insanlarin prototip
algilan yiiksek oldugunda davranisi gerceklestirme olasiliklari daha yiiksektir. Bu
acidan bakildiginda siiriiciilerin kullanmay1 tercih ettigi AHU tipinin onlarin
tutumlari, 6znel normlar1 ve prototip algilartyla uyumlu olmasi gerekmektedir.
Dolayisiyla bu ¢aligmada bulunan grup i¢i farkliliklarin bu goriisle uyumlu oldugu

sOylenebilir.

Alan yazindaki ¢alismalar siiriicii kabul diizeyinin akil veren sistem i¢in en yiiksek
oldugunu gostermektedir; sistemin miidahale ve kontrol diizeyi arttik¢a stiriiciilerin
kullanma tercihi diisme egilimi gostermektedir (Ryan, 2019). Ayrica siiriiciiler, akil
veren sistemden daha az memnun olsalar da destekleyici sistem yerine akil veren
sistemi tercih etmektedir (Adell vd., 2008). Buna bagli olarak 6zerklik arttikga ADK
azalmaktadir (Rodel vd., 2014). Siirlicii, miidahale eden sistemli aragla verilen hiz

smirini agamaz, aracin hizini akil veren sistemli aracla kontrol edebilir. Dolayisiyla
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stiriciilerin akil veren sistem iizerinde daha fazla kontrole sahip olduklarim

diisinmeleri bu sistemlerin dogasiyla uyumludur.

Ulkeler Arasi Farkhiliklar

Tiim AHU tipleri i¢in Tiirk siiriiciilerin tutum ve &znel norm puanlar1 Israilli
stiriciilerden daha yiiksek ¢ikarken, PBC ve prototip algilart agisindan birbirlerinden

farklilik gostermemektedir.

Tutum agisindan bakildiginda, Tirk siirticiilerin tim AHU tipleri igin verilen sisteme
kars1 Israilli siiriiciilere gore daha olumlu bir tutumlar1 vardir. Alan yazinda karayolu
6lim oraninin ve kisi basina diisen gayri safi milli gelirin daha diisiik oldugu
ilkelerdeki siiriiclilerin otonom araglara karst daha olumlu tutuma sahip oldugu
belirtilmistir (Syahrivar vd., 2021). Benzer sekilde, karayolu 6liim oraninin ve otoyol
hiz sinirlarinin daha yiiksek oldugu ve kisi basina diisen gayri safi milli gelirin daha
diisiik oldugu tilkelerdeki siirticiiler, AHU sistemlerine karsi daha olumlu tutum
icerisinde olduklar1 bildirilmistir (Adell vd., 2008). Dolayisiyla bu ¢aligmanin tutuma
iliskin sonuglariin alan yazinla uyumlu oldugu ve karayolun 6liim oraninin yiiksek
oldugu, hiz sinirlarmin yiiksek oldugu ve kisi basina diisen gayri safi milli gelirin
diisiik oldugu iilkelerde AHU’ ’nun daha fazla olumlu goriildiigii yoniindeki bulgulari
destekledigi yorumu yapilabilir. Bu durum, karayolun 6lim oranlarmin yiiksek
olmasmin, o toplumda trafik giivenligini artiracak teknolojik uygulamalara yonelik

daha olumlu bir yaklasima yol agabilecegi diislincesiyle agiklanabilir.

Calismanin sonuclar1 Tiirk siiriiciilerin verilen sistemi kullanma konusunda Israilli
stiriciilere gore daha fazla sosyal onaya sahip olduklarini diistindiiklerini
gostermektedir. Oznel normlar arasindaki fark kiiltiirden etkilenebilir. Toplumsal
onay, topluluk¢u toplumlarda bireyci toplumlara goére daha onemlidir. Toplumun
Ozellikleri bireyin karar alma mekanizmalarin1 etkilemektedir. Hofstede'ye (2001)
gore bireyci toplumlarda gore insanlar bagkalarinin goriisleriyle daha az ilgilenirler
ve bunun sonucunda belirli bir davranisi gergeklestirme konusunda daha az baski
hissederler. Toplulukgu boyutuna gore ise baskalarinin diisiinceleri daha 6n plandadir

ve bunun sonucunda kendileri i¢in 6nemli olan davranislardansa toplum i¢in 6nemli
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olan davranislari sergileme egilimindedirler. Hosftede'nin bireycilik boyut puanlari,
Israil'in bireyci ve topluluk¢u toplumlarin bir karistmi oldugunu, Tiirkiye'nin ise
topluluk¢u bir toplum oldugunu gostermektedir (Hosftede, 2001). Dolayisiyla 6znel
normlara iligkin sonuglar kiiltiirel farkliliklarla agiklanabilir. Bu, Tiirkiye'nin daha
toplulukcu bir toplum olmas1 nedeniyle 6znel normun Israil'e gére daha nemli hale

geldigi seklinde yorumlanabilir.

Tiim AHU tipleri i¢in Tiirk ve Israilli siiriiciiler arasinda ADK ve prototip algilari
birbirinden farklilagsmamaktadir. ADK ile ilgili sonu¢ AHU tiplerinin kontrol giicii
ile agiklanabilir. Sistemin kontrolii arttikga ADK’nin azaldigi bilinmektedir (Rodel
ve ark., 2014). Bu nedenle, ADK iilke farkliliklarindan ziyade sistemin kontrol
diizeyiyle iligkilendirilebilir. Prototiplere gelince, bu calisma AHU’nun siiriicii
kabuliinde prototiplerin roliinii inceleyen ilk c¢alismadir. Dolayisiyla prototip
algilarina iligkin sonuclar alan yazina benzeri goriilmemis bir katki saglamaktadir.
Prototip algilar, insanlarin toplum i¢inde bu davraniglar1 sergilemeleri halinde,
baskalar1 tarafindan bu davranisi yapan tipik bir kisi olarak goriileceginin habercisi
olarak yorumlanabilir. flging bir sekilde sonuglar, Tiirk siiriiciilerin bu sistemlere
karsi daha fazla sosyal onaya ve olumlu tutuma sahip olmasina ragmen, bu
sistemlerinin tipik bir kullanicisina iliskin imajlarmin Israilli siiriiciilere benzer

oldugunu gostermektedir.

Tiirk siiriiciilerin destekleyici ve miidahale eden sistemleri kullanma niyetleri Israilli
stiriiclilere gore daha yiiksek iken iki iilkedeki siiriiciilerin akil veren sistemi
kullanma niyetleri benzerdir. Ayrica Israilli siiriiciilerin akil veren sistemi kullanma
istekliligi daha yiiksekken, Tirk siriiciilerin miidahale eden sistemi kullanma
istekliligi daha yiiksek olup, iki tilkedeki siiriiciilerin destekleyici sistemi kullanma
isteklilikleri benzerdir. Onceki ¢alismalar, karayolu 6liim oraninin daha yiiksek ve
kisi basina diisen gayri safi milli gelirin daha diisiik oldugu {ilkelerdeki siiriiciilerin
ya yiiksek diizeyde otonom araglar kullanma niyeti i¢inde olduklarin1 ya da otonom
araglara sahip olmaya daha fazla ilgi gosterdiklerini gostermistir (Schoettle ve Sivak,
2014; Kaye vd., 2020b). Dolayisiyla bu ¢alismanin sonuglari, karayolu 6liim oraninin
yiiksek oldugu ve kisi basina diisen gayri safi milli gelirin daha diisiik oldugu

iilkelerdeki siiriiciilerin, ozellikle bu teknolojilerin kontrolii arttikca, arag
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teknolojilerini daha fazla kullanmaya niyetli oldugu fikrini desteklemektedir. Son
olarak, Tiirk siiriiciilerin her ii¢ sistem i¢in de kullanma tercihi Israilli siiriiciilere gore
daha yiksektir. AHU’nun kabuliine iligkin kiiltiirler aras1 c¢alismalar, kabul
oranlarinin, tahmini karayolu 6liim oranlarina, kisi basina diisen gayri safi milli
gelire ve kirsal yollarda ve otoyollarda farkli hiz sinirlarina gore iilkeler arasinda
farklilik gosterdigini gostermektedir (6rn. Warner vd.. 2010; Eriksson ve Bjernskau,
2012). Dolayisiyla, bu ¢alismanin sonucu daha once yapilan ¢alismalarla benzerlik

gostermektedir.

Modellerin AHU Siiriicii Kabuliinii Yordayiciligi

Sonuglar, birlesik modelin hem Tiirkiye'de hem de Israil'de akil veren sistemi
kullanma tercihindeki en yiiksek varyansi agikladigini gostemektedir. Ayrica, hem
PIM hem de birlesik modelin, Tiirkiye ve Israil'de destekleyici ve miidahale eden
sistemleri kullanma tercihinde en yiiksek varyans: agikladigi goriilmektedir. PIM ile
birlestirilmis modelin agiklanan varyanslar1 destekleyici ve miidahale eden sistemler
icin benzer oldugundan, bu boliimdeki farkliliklart agiklamak igin birlesik model baz

alinmistir.

Stirticiilerin AHU sistemlerini kabuliinii agiklamada birlesik modelin yordayiciligina
bakildiginda, model Israil'de akil veren ve miidahale eden sistemleri kullanma
tercihinde daha fazla varyans agiklarken, Tiirkiye’de destekleyici sistemi kullanma
tercihinde biraz daha yiiksek varyans agiklamaktadir. Benzer sekilde model, Israil'de
akil veren ve midahale eden sistemleri kullanma niyetinde daha fazla varyans
aciklarken, Tiirkiye'de destekleyici sistemi kullanma niyetinde biraz daha yiiksek
varyans aciklamaktadir. Belirgin bir sekilde, model Tirkiye'de tiim sistemleri
kullanma isteginde daha yiiksek varyans agiklamaktadir. Bu durum, Israil'e kiyasla
Tiirkiye'de 6zellikle destekleyici ve miidahale eden sistemlerde sosyal tepkisel yolun

on plana ciktig1 seklinde yorumlanabilir.

Iki {ilke arasinda birlesik modelde bazi farklar goriilmektedir. Tiirkiye'de modelde
prototip algilart 6n plana c¢ikmaktadir. Hem prototip benzerliginin hem de

olumlulugun niyet, isteklilik ve davranigla iligkilidir, ayrica prototip benzerligi,
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saglik calismalarindaki prototip olumluluguyla karsilastirildiginda sagligi koruyucu
davranigla daha gii¢lii iligkiler gosterdi (van Lettow vd., 2016). Bu, birlesik modelde
prototip benzerliginin roliinii agiklayabilir. AHU kullaniminin trafik kazalarimni,
Oliimleri ve yaralanmalar1 azaltacagi varsayildigindan saglig1 koruyucu bir davranis
olarak degerlendirilebilir. Bu ayn1 zamanda Tiirkiye'de AHU kullanma istekliligini
yordamada prototip benzerliginin beta agirliklarinin prototip olumluluguna gore daha
yiiksek olmasini da agiklamaktadir. Buradan hareketle, Tiirk siiriiciilerin prototipin
benlik imajima benzer olmasi durumunda, prototipin ne kadar olumlu goriildiigiine
bakilmaksizin davranisi gerceklestirebilecekleri Onerilebilir. Birlesik modelde
Israil'de tutum 6ne ¢ikmaktadir. Alan yazinda tutumun ihlal ve hata gibi davranislari
olumsuz yonde yordadigi gosterilmistir (Lucidi vd., 2019). Calismalar, teknolojiye
yonelik tutumlarin gen¢ calisanlarin teknolojiyi kullanma kararlar1 iizerinde daha
giiclii bir etkiye sahip oldugunu gostermektedir (Morris ve Venkatesh, 2000).

Dolayisiyla 6rneklemin 6zelligi modelde tutumu 6n plana ¢ikarmais olabilir.

Siirticiinin AHU’yu kabullenmesi igin gerekceli yolun mu yoksa sosyal tepkisel
yolun mu Onemli hale geldigine bakildiginda, AHU kullanma tercihini tahmin
etmede gerekceli yolun Tiirkiye ve Israil'de her ii¢ sistem icin de daha onemli
goriindiigiinii gosterdi. Ustelik her iki iilkede de, AHU kullanma tercihini yordama
konusunda istekliligin beta agirliklari, sistemin kontrolii arttikca azalma
egilimindedir. Benzer bir sekilde, niyeti yordama konusunda istekliligin beta
agirliklari, destekleyici ve miidahale eden sistemlerde, akil veren sisteme gore daha
yiiksektir. Birlikte ele alindiginda, AHU nun siiriicii kabuliiniin sosyal reaktif yoldan
ziyade gerekgeli yolla agiklanabilecegi ve sistemin kontrolil arttikga bunun daha da
onemli hale geldigi sonucuna varilabilir. Gibbons ve arkadaslar1 (1998), sosyal
tepkisel yolun riskli davranislar1 agiklamada daha yararli olacagini ileri stirmiislerdir.
Alan yazindaki ¢alismalarda da istekliligin kirmizi 1sikta gegmek (Tang vd., 2020)
veya hiz yapmak (Elliot vd., 2017) gibi riskli davraniglarin niyete kiyasla daha iyi bir
yordayicisi oldugu bulunmustur. Tersine, niyetin trafikte arkada emniyet kemeri
kullanimi1 gibi giivenli davranislarin daha iyi yordayicist oldugu bulunmustur (Pei ve
digerleri, 2023). AHU sisteminin kabul edilmesi trafik giivenligini artiracaktir,
dolayistyla siiriiciilerin AHU sistemini kullanmasi giivenli bir davranig olarak

diisiiniilebilir. Bu nedenle, niyete odaklanmak, siiriiciiniin AHU kabuliinii agiklamak
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icin daha faydali olacaktir. Ayrica sistemin kontrolii arttik¢a isteklilik, niyetin 6nemli
bir yordayicisi haline gelmektedir; dolayisiyla, destekleyici ve miidahale eden

sistemleri kullanma niyetini artirmak igin istekliligin dikkate alinmasi gerekir.

Katkilar

Calismanin sonuglar1 hem Tiirkiye'de hem de Israil'de AHU nun siiriicii kabuliinii
artirmaya yonelik onemli ¢ikarimlara sahiptir. Su anda AHU her iki iilkede de
standart donanim degildir, bu nedenle; AHU’nun topluma tanitilmasi, AHU nun
yayilmasi ve kullaniminin arttirilmast igin siiriiciniin kabulii agisindan ilk kritik

noktadir.

Her iki iilkede de siiriicii kabuliinii agiklarken gerekceli yol 6n plana ¢ikmaktadir. Bu
nedenle, AHU’yu tanitirken, kullanma niyetinin arttirtlmasina vurgu yapilmalidir.
Bir bireye saglanan bilgilerin kazanglara ya da kayiplara odaklanmasi, kisilerin karar
verme stireci tizerinde etkili olabilir (Tversky ve Kahneman, 1992). Beklenti teorisi,
bir bireyin kazancglara daha fazla odaklandiginda risk alma olasiliginin daha diisiik
oldugunu belirtmektedir. Bu teoriye gore, bir mesaj kazanglar {izerinden ifade
edildiginde insanlarin temkinli kararlar verme olasiligi daha yiiksektir (Tversky ve
Kahneman, 1992). Bu teori trafik giivenligi arastirmalarina uygulanmis ve trafik
giivenligini tesvik eden mesajlarin stiriiciileri dikkatli davranmaya tesvik ettigi
bulunmustur (Millar ve Millar, 2000). Birlikte ele alindiginda, AHU tanitilirken
kayiplar yerine kazanglar baglaminda sunulan mesajlarin  kullanilmasi

gerekmektedir.

Tiirk stiriictilerin AHU kullanma tercihini tahmin etmede prototip algilart daha
onemlidir. Bu dikkate alindiginda, toplum tarafindan olumlu ve benzer goriilen
bireylerin AHU tanitimlarinda yer almasi1 durumunda siiriicti kabulii artabilir. Belirli
davranig1 gerceklestiren bireyin degerlendirmeleri, bireyin o davranisi gergeklestirme
olasiligim1 etkilemektedir (Blanton ve Christie, 2003). Eger hedef davranis yaygin
degilse, davranis degisikligine yonelik mesaj, davranigi gergeklestiren kisinin arzu
edilen ozelliklerini vurgulayarak olumlu bir sekilde ¢ercevelenmelidir (Blanton ve

Cristie, 2003). Bu calismanin sonuglartyla birlikte ele alindiginda, olumlu
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cercevelenen tanitim reklamlari gibi pazarlama stratejileri, siirticiilerin AHU

kabuliini artirabilir.

[srail'de tutum, AHU kullanma tercihini tahmin etmede daha 6nemlidir. Bu nedenle,
AHU’nun siirici  kabul edilebilirligini arttirmak i¢in tutum {iizerine vurgu
yapilmalidir. Bir kisi nesneyle dogrudan deneyim yoluyla baskalarindan veya
medyadan yeni bilgi aldiginda tutumu degisebilir (Triandis, 1971). Olumlu
goriintiilerle eslestirilen yeni goriintiilere yonelik tutumlar, olumsuz goriintiilerle
eslestirilenlere gore daha olumlu degerlendirilmektedir (Olson ve Fazio, 2001).
Birlikte ele alindiginda, tanitim reklamlari gibi pazarlama stratejilerinde AHU’ya
yonelik olumlu tutumlart artirmak igin AHU olumlu gorseller veya ogelerle

eslestirilmelidir.

Sinmirhiliklar

Bu c¢alismanm belirli smirliliklar1 bulunmaktadir. Oncelikle veriler 6z bildirim
araglart kullanilarak toplanmistir. Sosyal istenirligin, tutumlar, sosyal normlar veya
davraniglar incelendiginde veya katilimcinin kolayca belirlenebildigi durumlarda
ortaya ¢ikma olasilig1 daha yiiksektir (Grimm, 2010). Bu sorunun iistesinden gelmek
i¢in katilimcilar anonim tutulmustur. Ikinci olarak siiriicii tercihi tek bir madde ile
degerlendirilmistir. Her ne kadar onceki ISA calismalarinda tek maddeli olgiim
kullanilmis olsa da (6rn. Warner vd., 2010), ¢ok maddeli 6l¢iim sonuglarin giiciinii
artrrabilir. Ugiinciisii, bu calismadaki modellere AHU deneyimi eklenmemistir. AHU
deneyiminin daha yiiksek siiriicii kabuliiyle sonuclandig1 gdsterilmistir (6rn. Katteler,
2005). Bu nedenle deneyimin modele veya kontrole eklenmesi bu calismanin

sonuclarinin daha 1yi anlagilmasini saglayabilir.

Sonuc¢

Bu calismada Tiirk ve Israilli siiriiciiler arasindaki bazi benzerlikler ve farkliliklar
vurgulanabilir:
1) Her iki iilkede de siiriiciilerin akil veren sistemi kullanma niyeti, istegi ve tercihi

en yiiksek, miidahale eden sistemde ise en diisiiktiir.
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2) Birlesik model her iki iilkede de akil veren sistemi kullanma tercihinde yiiksek
varyansi agiklamistir.

3) PIM ve birlesik model, her iki iilkede de destekleyici ve miidahale eden
kullanilma tercihide PDT’den daha yiiksek varyans agiklamustir.

4) Niyet, her iki iilkede de tim AHU tiplerini kullanma tercihinin en giicli
yordayicisidir.

5) Tutum, Israil'de tiim AHU tiplerini kullanilma tercihini dogrudan yordamaktadir.
6) Prototip algilari, Tiirkiye'de tim AHU tiplerini kullanilma tercihini dogrudan

yordamaktadir.

Mevcut c¢alisma, PDT, PIM ve birlesik modelin AHU’nun siiriicii kabuliinii
incelemede kullanildig1 icin ¢alismadir. Ayrica bu ¢alisma, Tiirkiye ile Israil arasinda
AHU’nun siiriicii kabuliinii karsilastiran ilk ¢alismadir. Calismada iki tilke arasindaki
benzerlikler ve farkliliklar vurgulanmistir. Ayrica sonuglar, farkli iilkelerden
toplanmis ve istatistiksel olarak yeterli biiyiikliikte olan 6rnekleme dayanmaktadir.
Bunun birlestirici model igin gii¢lii bir gegerlilik sagladigi s6ylenebilir. Bu durum

genellenebilirlik acisindan da sonuclar1 desteklemektedir.
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