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Bas Editor’den | Editor-in-Chief’s Note

Trafik ve Ulasim Arastirmalar1 Dergisi’nin degerli okurlari,

Dergimizin 4. Cildinin 2. Sayisini sizlerle paylagsmanin heyecanini ve mutlulugunu yasiyoruz.
2021 yili Giiz sayimiz, trafik ve ulasim ortamlarindaki farkli yol kullanic1 gruplarini, farkl
durum ve degiskenleri konu almais {i¢ arastirma ve bir derleme makalesini igermektedir.

Daibasoglu ve arkadaslari tarafindan hazirlanan ilk makalemiz, COVID-19 pandemisi
oncesinde ve sirasindaki yol glivenligini, uygulanan kisitlamalarin 6liimlii kazalarda bir azalma
ile sonuglanip sonuglanmadigi temelinde incelemektedir. ikinci makalemiz, Firik¢i ve Koruyan
tarafindan yiiriitiilmiis olan kent dis1 yollardaki hatali dever tespitine yonelik gomiilii sistem
uygulamas1 iizerine bir arastirmayi kapsamaktadir. Ugiincii makalemiz, Arslan tarafindan
hazirlanmis, duygu durum ile trafikte kontrol odag1 arasindaki iliskiyi inceleyen bir arastirma
makalesidir. Ersan ve Ozkan tarafindan hazirlanan dérdiincii ve son makalemizde ise
aragtirmacilarimiz, geng¢ siirliciilerin trafikte risk alma davraniglarii yol gilivenliginde aile
iklimi temelinde incelemislerdir.

2021 Giliz saymimizin sorunsuz bir sekilde yayimlanabilmesi i¢in bazen oldukg¢a zorlu
durumlarda, sartlarin1 zorlayarak silirecimize tam destek veren tiim makale yazarlarimiza,
hakemlerimize, yaym kurulu iiyelerimize ve dergimiz editorlerine sonsuz tesekkiirlerimi
sunarim. Yeni sayimizin, trafik ve ulasim arastirmalari alanyazinina anlamli katkilarda
bulunacagini umuyor; trafik ve ulasim ortamlar ile ilgili farkli disiplinlerden arastirmacilarin
katkilariyla daha da zenginlesecegini umdugumuz 2022 Bahar sayimizda bulusana dek saglikli
ve giizel bir donem gecirmenizi diliyorum.

Saygilarimla.

Doc¢. Dr. Bahar Oz
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Arastirma Makalesi

Road Traffic Safety Before and During COVID-19: Have Restrictions
Reduced Fatalities?

Kaan Daibasoglu'” ', Salih Gékberk Diizyol' */, Yesim Uziimciioglu!
! Department of Psychology, TOBB University of Economics and Technology, Ankara, Turkey
Abstract

During COVID-19 pandemic, many restrictions have been applied to reduce social interaction, which might be related with
road traffic density. The aim of the current study was to examine the relationship between COVID-19 related restrictions and
road traffic accidents by comparing the monthly rates between 2019 and 2020 (traffic fatalities, traffic injuries, traffic accidents
with injuries and fatalities, and traffic accidents with property damage only). For the analyses, the traffic accident data were
computed per 1000 people in province for all 81 cities in Turkey to make more accurate comparisons. The traffic accident-
related injury rates decreased in all months between March and December. Similarly rate of accidents with injuries and fatalities
decreased in all months except for July. However, the road traffic fatality rates decreased only in May and October and, the
rates of accidents with property damage only decreased in March, April, May, June, and December. According to results,
although the rates of accidents declined in general, the fatality rates did not show a similar pattern. The low traffic density,
which is due to the restrictions, might be related with higher speeds on the roads. The findings were discussed based on timeline
of restrictions that have been applied by the government. It can be suggested that speed related enforcements might be applied
even there is lockdown in a province not just to decrease number of accidents but also fatalities.

Keywords: road safety, COVID-19, speed, driver behaviors, fatality

COVID-19 Oncesinde ve Sonrasinda Yol Trafik Giivenligi: Kisitlamalar Oliim

Oranlarini Azaltti Mi1?
Oz

COVID-19 pandemisi siiresince sosyal etkilegimi azaltmak adina bir¢ok kisitlama uygulanmustir ve bu kisitlamalarin yol trafik
yogunlugu ile iligkili oldugu diisiiniilmektedir. Bu ¢aligmanin amaci 2019 ve 2020 yillarindaki aylik verileri (trafikteki can
kayiplari, trafikteki yaralanmalar, yara veya oOliimle sonuglanan trafik kazalari ve sadece mal hasariyla sonuglanan trafik
kazalar) karsilastirarak COVID-19 nedenli kisitlamalarin yollardaki trafik kazalari ile iliskisini incelemektir. (Eski hali: trafik
kazalarina etkisini incelemektir.) Analizlerde daha dogru karsilastirmalar yapabilmek i¢in trafik kaza verileri Tiirkiye’deki 81
il igin 1000 kiside 1 olacak sekilde hesaplanmistir. Trafik kazalarinda yaralanma oranlar1 Mart ve Aralik arasindaki her ay icin
azalig gostermistir. Benzer olarak yaralama veya O6liimle sonuglanan kaza oranlart da temmuz ayi hari¢c her ay azalig
gostermistir. Ancak, trafikteki can kaybi oranlar1 sadece mayis ve ekim ayinda; sadece mal hasariyla sonuglanan trafik kazalari
ise sadece mart, nisan, mayis, haziran ve aralik aylarinda azalmistir. Sonuclar incelendiginde kaza oranlar1 genel olarak azalsa
da can kayb1 oranlar1 benzer bir azalig gostermemistir. Kisitlamalardan dolayi trafik yogunlugunun azalmis olmast ile yollarda
daha hizli ara¢ kullanilmasi arasinda iliski olabilir. Bulgular hiikkiimetin kisitlama uyguladig: siire zarfina dayanarak ortaya

konmustur. Bir ilde sokaga ¢ikma yasagi olsa bile, sadece kaza sayisini degil, 6liimleri de azaltmak igin hiz ile ilgili
yaptirimlarin uygulanabilecegi onerilebilir.

Anahtar Kelimeler: yol giivenligi, COVID-19, hiz, siiriicii davranisi, can kayb1
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Road Traffic Safety Before and During COVID-19: Have Restrictions Reduced
Fatalities?

Starting from the first announced case at the end of 2019 in Wuhan, China, COVID-19 epidemic
dramatically changed the routines of billions of people all over the world in various ways. On
11 March 2020, COVID-19 was declared as a “global pandemic” by the World Health
Organization (WHO) and at the date of this paper there are more than 233 million confirmed
cases and more than 4.7 million deaths around the world (Google News, 2021). After the
announcement of COVID-19 as a global pandemic, some actions have been taken to restrict
social life in almost all countries. Social distancing, use of masks and small social gatherings
have been suggested by the WHO, in order to reduce the spread speed of Covid (WHO, 2021).
Since traffic and especially use of public transportation prevents to follow these suggestions,
traffic appears to be affected by Covid-19 just as other contexts of daily life. Traveling and
transportation were one of the most affected parts of daily routine as a result of The Centers for
Disease Control and Prevention’s (CDC) recommendation on self-quarantine and restrictions
by the governments (CDC, 2020). Current study examines the data about the traffic accidents
and their consequences before and during the pandemic in Turkey and compares them, in order
to investigate whether social life restrictions have related to traffic safety.

1.1. COVID-19 Pandemic in Turkey

The first confirmed case of COVID-19 in Turkey was announced by the Ministry of Health on
March 10 in 2020. Series of measures restricting socialization and mobility enforced
immediately. First, all educational institutions including universities (Higher Education Board,
2020) closed for 3 weeks starting from March 13, which was delayed until September 21 later.
Passenger entries from Germany, Spain, France, Norway, Denmark, Sweden, Belgium and
Holland banned a day after (Ministry of Interior, 2020a). Then, on March 15, operations of
recreation and public facilities were temporarily stopped (Ministry of Interior, 2020b; Ministry
of Interior, 2020c). The first curfew was imposed on people over 65 and persons with chronic
illnesses on March 21 (Ministry of Interior, 2020d). At the same date, non-essential services
were closed (Ministry of Interior, 2020e). On March 21, regulations over the number of
passengers on intercity bus travels, until March 28 when permission started to be a requirement
for travelling (Ministry of Interior, 2020f), and the number of customers in the marketplaces
were limited by half of their maximum capacity (Ministry of Interior, 2020g). In Ankara,
Istanbul and Izmir, the number of taxis allowed in traffic was limited according to the last
number of license plates on March 30 (Ministry of Interior, 2020h). In addition to people over
65, people under 20 were put under a curfew, with the exception of certified workforce, as well
as 30 metropolitan cities and Zonguldak were quarantined by the interior ministry on April 4
(Ministry of Interior, 2020i). Starting from April 10, periodically each weekend, a 48-hour
curfew is imposed on everyone in the quarantined cities.

Since May 4, limits of the taxis on traffic have been removed. Quarantine restrictions were
removed for 7 metropolitans (Ministry of Interior, 2020j) (Aydin, Antalya, Erzurum, Hatay,
Malatya, Mersin and Mugla) after May 8 and for all remaining metropolitans and Zonguldak
after May 31 (Ministry of Interior, 2020k). Also, restaurants ensuring hygiene standards were
allowed to work until 10 p.m. An extended curfew applied to the Ramadan festival between
May 22 and May 26 (Ministry of Interior, 2020l). On July 21, working hours of restaurants
extended until midnight (Ministry of Interior, 2020m). Schools gradually re-opened on
September 21.

Despite the relief on restraints in the previous months, starting from November 20 more
precautions were taken as a result of an increasing number of cases. Since that date, schools
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have been retaining distance education program (Ministry of Education, 2020), restaurants have
been serving only home delivery or take-away, people over 65 and under 20 are imposed a
curfew except the specified 3 hours a day and periodic weekend curfew for everyone between
8 p.m. to 10 a.m. are applied (Ministry of Interior, 2020n). Starting from December 4, periodic
weekend curfew extended through all weekend from Friday night to Monday morning (Ministry
of Interior, 20200). Extended curfew is imposed for everyone between December 31, 2020 to
January 2, 2021 (Ministry of Interior, 2020p).

1.2. Traffic During COVID-19 Pandemic

Certain studies have shown a significant decrease in vehicle kilometers for both in general
(Qureshi et al., 2020; Vingilis et al., 2020) and young drivers during Covid-19 pandemic
(Stavrinos et al., 2020). National Safety Council’s Data of Occupational Health and Safety
(2020) shows 14% rise in traffic accident fatality rates for March 2020 however, driven miles
faced with 18.6% fall compared to the same season of 2019. This situation caused an increase
in fatality rate per 100 million from 1.07 to 1.22 for the stated period. Although the promising
reduction in traffic density, Kamga, Moghimi, Vicuna, Mudigonda, and Tchamna’s (2020)
report suggested that there has been an increase at the speed of traffic in New York city as a
result of lower congestion. Toronto Police reported 35% increase in speeding during lockdown
(City of Toronto, 2020). Also, in California, numbers of citations that include driving over 100
miles per hour seem to be 87% more than last year for the dates between mid-March and mid-
April. This ratio was 30% for the USA in general (Kaji, Barr and Maile, 2020) Additionally, in
the survey that British Columbia Automobile Association (2020) conducted, 49% of the
participants reported that they have been seeing drivers who exceed speeds and 43% of all
participants said that these drivers are not obeying traffic signs. High speed crashes might have
been increased due to COVID-19 restrictions among the country and these are likely to be
severe and fatal (National Highway Traffic Safety Administration, 2019). In their research,
Sarman and Sarman (2020) focus on driver behaviors and suggest that both women and men
tend to make more violations while driving during rush traffic hours. However, considering the
density during the rush hours these violations are less likely to be a speed violation. Therefore,
appeared light traffic volume and reduced overall vehicle travel within the environment sedative
effect of Covid-19 may be encouraging for drivers to increase their speed.

During the pandemic, especially during March and April, overall traffic and number of
accidents have shown decrease. In Turkey, according to Anadolu Agency (April 2020) while
the only action taken was closing the schools, the accident rate decreased by 35% in Istanbul.
Aloi et al. (2020) in Spain compared the data of one and a half month before quarantine and
during quarantine and a total number of decreases in traffic accidents have been observed.
According to US Early Reports between March and April, driving reduced by as much as 2/3
of vehicle miles traveled (Dutzik, 2020). However, since personal travelling showed rise at
some point, there are some indicators showing the rebound in April (Schuman, 2020). These
low numbers of accidents did not positively correlate with curiously casualty accidents but with
injuries. Shilling and Waetjen (2020) found 50% decrease to the extent of same time of previous
year in total and casualty accidents for 2 months period (1 March — 30 April 2020) in California
while there was a lockdown of non-essential businesses. Similarly, in a study conducted in
North Carolina investigated the data from 15 March 2020 to 16 May 2020, 50% decrease in
total accidents and %10 decrease in fatal accidents were reported however, there was 6%
increase in curiously casualty accidents which has been attributed to single vehicle accidents
(Carter, 2020). Sutherland, McKenney and Elkbuli (2020) formulated the traffic injury as equal
to “exposure x risk x injury” and waited for a decrease due to restrictions throughout the USA.
In the study, three states of the USA (New York, Florida and Massachusetts) were examined,
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and results indicated significant differences from the 3 previous years. Vehicle accidents and
vehicle injuries decreased during COVID-19 period compared to the previous years.

Road traffic accidents and medical resources including personnel and equipment have essential
effects on each other. Not only road traffic accidents are a notable contributor to utilization of
hospital resources which is vital during epidemic (Qureshi et al., 2020); prehospital time (Kim
et al., 2017) and resources reserved for treatment (Karthigeyan, 2021) affects the severity of
results of traumas as well. Furthermore, research analyzing the effect of economic recession on
traffic and since COVID-19 pandemic led grand falls in GDP for almost every country, we may
want to see how traffic is affected by this situation in order to understand the changes in
accidents and fatalities. Maheshri and Winston (2016), stated that 1% increase in
unemployment rate reduced the vehicles kilometers travelled for 0.15km per day. However,
this reduction occurred for risky groups only, while safer driver groups tend to increase their
vehicles kilometers travelled as each percent of unemployment rate. However, in similar
research He (2016), stated that vehicles kilometers travelled fails to explain reduced fatality
rate. This reduction can be explained by reduction in the total number of fatalities.

1.3. Aim of the Study

This study aims to examine the relationship between COVID-19 pandemic and restrictions that
have been applied in order to face less serious health problems on traffic accidents, injuries and
fatalities in Turkey. Hence, the traffic fatality rates, traffic injury rates, road traffic accidents
with injuries and fatalities and road traffic accidents with property damage before and during
pandemic was compared monthly.

2. Method

In the current study, number of road traffic fatalities, number of road traffic injuries, number of
road traffic accidents with injuries and fatalities, number of road traffic accidents with property
damage only for each city (N=81) were gathered. A retrospective analysis was performed after
gathering data. The information was taken from Traffic Statistics Bulletins that are published
by General Directorate of Security monthly (General Directorate of Security, 2019a-j;2020a-j).
The data was taken for all months of 2019 and 2020 except for January and February, since the
COVID-19 pandemic related restrictions have been applied from March 2019 in Turkey. The
populations of 81 cities show differences. Hence, the number of accident-related outcomes
show differences across cities. In order to overcome this problem, each variable was converted
as per 1000 person by using the related year’s population (Turkish Statistical Institute, 2020a;
2020b). All analyses were conducted by SPSS v.25 software. In order to investigate whether
the mean distributions of four study variables (i.e., road traffic fatalities, road traffic injuries,
road traffic accidents with injuries and fatalities, road traffic accidents with property damage
only) are different between 2019 and 2020, Wilcoxon Signed Rank Test was conducted. The
differences in mean distributions were tested separately for four variables. Also, to test the
monthly differences between 2019 and 2020, related samples t-test was conducted for each
month (e.g., March2019-March2020) and each variable.

3. Results
3.1. Road Traffic Fatalities

The means of road traffic fatalities for each month were calculated for both 2019 and 2020 (see
Figure 1). The results of Wilcoxon Signed Rank Test shows that the mean distribution of road
traffic fatalities for 2019 and 2020 are significantly different (z = -2.50, p=.013, r=-.70) and all
ranks of 2020 (except for November) are lower than 2019 ranks.
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Figure 1. Road traffic fatalities for 2019-2020 by months

When monthly based differences are examined, results showed that the number of road traffic
fatalities significantly decreased in 2020 only in May and October (see Table 1).

Table 1. Mean differences in road traffic fatalities by months

53

2019 2020
M SD M SD t-test
March .002 .004 .002 .002 .655 514
April .003 .003 .002 .002 1.550 125
“May .003 .004 .002 .002 2.805 .006
June .005 .005 .004 .004 1.281 204
July .005 .005 .004 .004 1.274 .206
August .006 .006 .005 .006 .285 T77
September .004 .005 .003 .003 1.469 146
“October .005 .007 .003 .004 2.243 .028
November .003 .004 .003 .004 -.810 420
December .003 .004 .002 .003 1.891 .062

Note: *Significantly different months

3.2. Road Traffic Injuries

The means of road traffic injuries for each month were calculated for both 2019 and 2020 (see
Figure 2). The results of Wilcoxon Signed Rank Test shows that the distribution of means of
road traffic injuries for 2019 and 2020 are significantly different (z = -2.80, p=.005, r=-.89) and
ranks of 2020 are lower than 2019 ranks.
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Figure 2. Road traffic injuries for 2019-2020 by months

When monthly based differences are examined, results showed that the number of road traffic
injuries significantly decreased in 2020 in all months (see Table 2).

Table 2. Mean differences in road traffic injuries by months

2019 2020
M SD M SD t-test p
*March 276 .093 224 .079 6.644 .000
“April .285 .097 107 .040 20.549 .000
“May 311 .108 169 .059 16.550 .000
“June 465 .165 320 110 12.077 .000
“July 440 155 408 172 2.245 .028
“August .520 210 431 164 1.767 .000
“September .382 127 .323 107 6.818 .000
“October .359 121 317 .099 4.862 .000
“November 313 .097 241 .065 9.441 .000
“December 279 .086 .188 .058 10.548 .000

Note: *Significantly different months
3.3. Road Traffic Accidents with Injuries and Fatalities

The means of road traffic accidents with injuries and fatalities for each month were calculated
for both 2019 and 2020 (see Figure 3). The results of Wilcoxon Signed Rank Test shows that
the distribution of means of road traffic injuries for 2019 and 2020 are significantly different (z
=-2.80, p=.005, r=-.89) and ranks of 2020 are lower than 2019 ranks.
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When monthly based differences are examined, results showed that the number of road traffic
accidents with injuries and fatalities significantly decreased in 2020 in all months except for

July (see Table 3).
Table 3. Mean differences in road traffic accidents with injuries and fatalities by months
2019 2020
M SD M SD t-test

“March .164 .064 137 .051 8.520 .000
“April 170 .057 075 026 21.984 .000
“May 190 .067 113 .039 15.579 .000
“June 243 .083 195 .065 9.576 .000
July 244 .087 244 091 182 .856
“August .262 .097 248 .086 2.969 .004
“September .226 .076 .204 .068 5.226 .000
“October 216 076 .203 .066 3.401 .001
“November .186 .059 154 .046 8.615 .000
“December  .167 .052 121 .033 10.780 .000

Note: *Significantly different months

3.4. Road Traffic Accidents with Property Damage Only

The means of road traffic accidents with property damage only for each month were calculated
for both 2019 and 2020 (see Figure 4). The results of Wilcoxon Signed Rank Test shows that
the distribution of means of road traffic injuries for 2019 and 2020 are not significantly different

(z = -1.68, p=.093, r=-.53).

ve Ulagim Arastirmalan



Daibasoglu ve ark. / TUAD, 4(2), 49-64 56

_ 0.25 -
g 023 | 2019
= ' 2020
S 0.21 -
>

g _ 019
< ©

SE 017 A
235

52 015 -
o O

o <

=] 0.13 -
=23 o011 |
2 .

[72]

2 0.09 -
3

2 0.07 -
(&)

< 0.05

March  April May June July Aug Sept Oct Nov Dec

Months

Figure 4. Number of road traffic accidents with property damage only 2019-2020 by months

When monthly based differences are examined, results showed that the number of road traffic
accidents with property damage only significantly decreased in 2020 only in March, April, May,
June, and December (see Table 4).

Table 4. Mean differences in road traffic accidents with property damage only

2019 2020

M SD M SD t-test p
“March 191 .087 .164 .077 5.597 .000
“April .185 .088 .099 .0464 14.278 .000
“May .188 .088 21 .051 10.886 .000
“June .206 .090 190 .080 3.014 .003
July 223 101 218 .088 1.082 .282
August 227 104 .235 102 -1.877 .064
September .208 .099 .209 .085 -.173 .863
October 207 .098 213 .077 -.985 327
November .196 .089 197 .072 -.053 .958
“December .208 .096 174 .063 4.897 .000

Note: *Significantly different months
4. Discussion

The aim of the current study was to examine whether COVID-19 and restrictions within it have
any relation to road traffic accidents by comparing the traffic fatality rates, traffic injury rates,
road traffic accidents with injuries and fatalities and road traffic accidents with property damage
between 2019 and 2020. To test the stated differences, the rates were computed per 1000
population. The findings suggested that lockdown policies might have been related to road
traffic safety related variables.

The road traffic fatality rates decreased only in May and October. The road traffic injury rates
decreased in all months between March and December. Oztiirk and Karcioglu (2021) stated the
insufficiency of public hospitals in several different aspects in Turkey during the first six
months of pandemic, which might be the possible explanation for the difference between
fatality and injury rates. The rates also showed decrease for accidents with injuries and fatalities
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in all months except for July; however, the rates decreased for accidents with property damage
only in March, April, May, June, and December.

The accidents with property damage only decreased significantly in March, April, May, June
and December. The decline is highly related to the travelling prohibition and lockdowns on
weekends, except June. Surprisingly, after the relief on restraints applied on 1st of June, the
downgrading trend continued. Although the results were non-significant, an increased trend
was observed for August, September, October and November.

According to the investigation of Traffic Statistics Bulletins (General Directorate of Security,
2019a-j;2020a-j), in the months in which there were decreases, most of the accidents have
occurred in inner city roads. This can be a possible explanation for the decrease in accidents
with property damage only during lockdown and traffic restrictions. In interurban roads, the
speed of the vehicles is higher than in the inner-city roads because of the necessity of the roads
and legal regulations. The decrease of high-speed accidents may be related to diminished
numbers of interurban travels.

The accidents with injuries and fatalities decreased in all months except for June. Starting
normalization on June 1st and the rising number of people who had changed locations may be
the possible explanation for the non-decreasing number of fatalities in June. Interprovincial
travels had decreased during the pandemic even if there was not any lockdown application by
the government. This can be considered as the plausible explanation for the decrease in the
accidents with injuries and fatalities. As stated above, the speed is usually higher in intercity
roads. Both travel restrictions and people’s own precautions may have association with lower
numbers of accidents in intercity roads, which also decreased the number of the accidents with
injuries and fatalities.

Similar to the decrease in the number of accidents with injuries and fatalities, the number of
injuries decreased in all months. The decrease in the number of intercity accidents with high
speed might be positively associated with traffic safety and resulted in a decrease in injuries.
Analyses comparing the number of deaths due to accidents indicate the least variation. More
specifically, the numbers decreased only in May and October for road traffic fatalities. In May,
4 days restriction due to Ramadan may be related to the decrease. However, the decrease in
October is remarkable. Not having reduction on deaths while having for other patterns is an
undesired result. Although the number of accidents decreased, the fact that fatality did not
decrease may be indicating the importance of speed in accidents. A 30% increase in speed
almost doubles the probability of getting injured in an accident (NSW Centre for Road Safety,
2011). Speed is also closely related to the severity of an accident. Naghawi, Qatawneh and
Louzi (2018) showed the downturn of both traffic violations (66%) and traffic accidents (63%)
as a result of the integration of excessive speed cameras. In order to decrease speed behavior,
the increase in the frequency of enforcements about speeding might influence road traffic safety
in a positive way.

Road traffic injuries, road traffic accidents with injuries and fatalities and road traffic accidents
with property damage only shows reduction in April and at least two following months. This
reduction may be related to restrictions that have been applied to people who are under 20. By
preventing young adults from going out, edgeway their existence in traffic has been prevented.
Since this age group is less experienced (in Turkey a person is called an intern driver for the
first two years) and includes young male drivers -who have been stated as the riskiest group in
several research (e.g., de Winter & Dodou, 2010; Taubman-Ben-Ari, O., Eherenfreund-Hager,
A., & Prato, C. G, 2016), decomposed traffic from these age groups might have been safer.
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Sutherland et al. (2020) mentioned the possible role of decreased alcohol consumption on
vehicle collusions. They stated that since most of the workplaces are closed except non-essential
ones, alcohol consumption moves to houses from bars, clubs or restaurants and this situation
may be contributing the decrease of alcohol related vehicle collusions. Same condition probably
valid for Turkey also. A part of decreased fatalities, injuries or property damages may have a
relationship with this situation.

Starting from March 2020, people started to use more personal vehicles due to the necessity of
social distancing. Use of public transportation showed great decline during this period as it can
be seen in the research of Aloi et. al (2020) that works in Spain case. Increased ratio of using
private vehicles leads to an expectation of more crowded roads; however, because of restrictions
and closing of schools and non-essential businesses the same study shows proof for less
mobility. In the long term, people may gain new habituation and may continue to use their own
vehicles even if use of public transportation becomes riskless. This situation may increase the
traffic density with respect to pre-pandemic and therefore accident numbers may rise.

The results of the current study show that precautions during pandemic were related to road
traffic safety. Due to restrictions, the mobility might have decreased, meaning less vehicles on
roads. The less traffic density might be in association with drivers’ preferred speed. Drivers
tend to exceed speed limits by observing other drivers in traffic (Haglund & Aberg, 2000).
Yannis, Louca, Vardaki and Kanelleidis (2013) reported that if other drivers in traffic exceed
the speed limits, people exceed the speed limit as well. It can be suggested that, during
restrictions, the enforcements especially for speeding might be increased to decrease traffic
accidents and their consequences. In future studies, interviews can be conducted to understand
the underlying factors of speeding during restrictions.

Ethics Committee Approval Statement
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Kent Dis1 Otoyollardaki Hatali Dever Tespitine Yonelik Gomiilii Sistem
Uygulamasi
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Oz

Bu ¢alisma Karayollar1 Genel Miidiirliigii’ndeki yol bakim onarim ¢aligmalarinda karar verici kisilere bir karar destek sistemi
uygulamasi gelistirmeyi amaglamistir. Calismada arag {izerinde veri toplayan gomiilii sistem uygulamasi ile karayolu iizerinde
uygulanan enine egim yani dever degerinin l¢iimil yapilarak hatali veya kaza potansiyeli bulunan yol noktalar: belirlenmeye
calisilmistir. Calisma kapsaminda maliyeti diisiik performansi yiiksek en iyi ivme6lger ve jiroskop sensorleri kullanilmigtir.
Belirlenen donanim araglarinin kalibrasyonlari yapilarak sayisal veri alumlarinda en diisiik hata payina sahip olmasi ve yapilan
Ol¢timlerin evrensel 6lgiide dogruluk saglamast amaglanmustir. Uygulama galismasi Izmir ¢evre yollarindan E-881, E-87 ve D-

300 otoyollarinda yapilmistir. Caligma kapsaminda elde edilen veriler cografi bilgi sistemleri kullanilarak gorsellestirilmis ve
analiz edilmistir.

Anahtar Kelimeler: dever, yalpa agis1, ivmeodlger, jiroskop, gomiilii sistem

Embedded System Application Intended for Detecting Faulty Superelevation on out of
City Highways

Abstract

This study aims at developing a decision support systems application for people in General Directorate of Highways’ decision
makers in road maintenance and repair work. In the study, with the application of embedded system that collects data on the
vehicle, the transverse slope applied on the highway, that is, the superelevation was measured, and it was tried to determine the
road points with faulty or accident potential. The best accelerometer and gyroscope sensors with low cost and high performance
were used within the scope of the study. By performing calibration of the determined hardware tools, it is aimed to have the
lowest error margin in digital data acquisition and to ensure universal accuracy of the measurements made. The application
study was carried out on the E-881, E-87 and D-300 highways from Izmir ring roads. The data obtained in this study were
analysed and visualized by using geographic information systems.
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Kent Dis1 Otoyollardaki Hatalh Dever Tespitine Yonelik Gomiilii Sistem Uygulamasi

Otoyollardaki virajlarda hareket halindeki karayolu tasitlarina birtakim kuvvetler etkir. Bu
kuvvetler viraji donmekte olan araca, viraj yoniiniin tersi yonde bir etki uygular (Charbeneau,
Jeong ve Barrett, 2008). Bu etkinin ortadan kaldirilarak aracin giivenle viraji dénmesi i¢in yol
iizerinde, viraj yoniine dogru enine bir egim verilir (Yayla, 2004). Bu enine verilen egime dever
denilmektedir (Sekil 1). Yola uygulanan dever agisinin (o) belirlenmesinde birgok kriter
bulunmaktadir. Bu kriterlerin baginda dever uygulanacak yolun yol geometrisinin el verdigi en
yiiksek hiz olan proje hiz1 gelmektedir. Ciinkii yol {izerinde uygulanacak dever, aracin belirli
bir siiratle giivenli doniis yapmasini saglamaya yoneliktir. Belirlenen hiz faktoriine gore yol
tizerinde seyreden araglarin %85°1 proje hizin1 asmamalidir (Akpinar, 2017).

Sekil 1. Kurba (Viraj) Uzerindeki Tasiti Disa Dogru Iten Kuvvet (Fs) ve Dever A¢ist (a)

2000 ile 2011 yillar1 arasinda gergeklestirilen ve 112 adet kaza alaninda yapilan bir arastirma,
kazalarin meydana gelmesindeki en etkili faktoriin yola uygulanmasi gereken deverin 6l¢ii
standartlarindan daha yiiksek uygulanmis oldugunu gostermektedir (Lim ve Choi, 2011). 2018
yilinda Ankara il sinirlari igerisinde yapilan bir aragtirmaya gore trafik kazalarinin %31°1 dever
uygulanan yol {lizerinde olmustur (Uyurca ve Atilgan, 2018). Emniyet Genel Miidiirliigli ve
Jandarma Genel Komutanligi trafik kaza verilerine gore diizenlenen Karayollar1 Genel
Miidiirligi’niin ([KGM], 2021) 2020 yilina ait trafik kazalar1 6zetine gore en fazla kaza olan
yerlerin yatay giizergahlar oldugu anlasilmistir. Ayn1 yayinda deverin araca uyguladig etkiyle
kaza durumlar iliskilendirilip, 2020 yilinda yoldan ¢ikma, devrilme, savrulma ve takla
neticesinde meydana gelen trafik kazalarinin oranlar1 toplandiginda, tiim kazalar i¢indeki oran
yerlesim yerlerinde %17,54, yerlesim yeri disinda ise %53,23 oldugu belirlenmistir. Trafik
kazalarinin en ¢ok yasandig1 yatay giizergahlardaki dever iizerinde miihendislik hatalarinin
olabilecegine iliskin ¢alismalar bulunmaktadir (Unal ve Codur, 2017). Kamyon ve bir otobiisiin
yatay giizergah tizerinde karistig1 kaza noktasinda yapilan bir ¢alismaya gore deverin kazanin
oldugu yol iizerinde sadece %3 olarak uygulandigi ve bunun da kaza potansiyelini arttiran bir
etmen oldugu belirtilmistir (Sulistyono, Kriswardhana ve Hayati, 2020). Bu kazalar; dever,
yatay yarigap, yatay hizalama, gorinirlik faktorlerine bagli olarak hatali miihendislik
hesaplamalari yiiziinden olmaktadir (Patil, Attar, Dugani, Desai ve Mahabri, 2019).

Karayollar1 ve demiryollari yapiminda uygulanan dever degerini dlgmek i¢in bircok 6l¢iim
teknigi kullanilmaktadir. Giiniimiizde bu tekniklerden bazilar1 yiiksek Ol¢iim hassasiyetine
sahip lazerli elektronik takeometre, GNSS, LIDAR gibi 6l¢iim teknikleridir. Yol iizerine
uygulanan dever degerleri iilkelere gore degisiklik gosterebilmektedir. Ornegin, Amerika
Birlesik Devletleri’nde kent disi otoyollarda bu deger maksimum %12, Almanya’da ise
maksimum %7’dir (Design Quality Assurance Bureau, 2003; Lamm, 1984). Tiirkiye’de ise
dever %8, don ve buzlanma goriilen yerlerde %6, minimum dever 6l¢iisii cok seritli yollarda
%2,5, cift seritli yollarda ise %2 olarak belirlenmistir (KGM, 2016). Dever karayolu
standartlarina gore dogru verilmis olsa dahi bircok faktér (zamanla asinan yol yiizeyleri ve
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standart alt1 ingaatlar, vb.) potansiyel olarak yetersiz dever degerlerini tiretebilir. Bu da ciddi
karayolu kazalarina sebebiyet verebilmektedir (Tsai ve Ai, 2017).

Tiirkiye’de yol tizerindeki %8’lik dever sinir1 yaklasik 4,57 dereceye karsilik gelmektedir. Bu
durumu egimin her iki yonii i¢inde diisiiniildiigiinde yola uygulanacak deverin karsiligi; saga
virajda, egim sola yatik olacag: i¢in dever acis1 -4,57° < a < 0°, sola virajda, egim sag yatik
olacag: i¢in dever acis1 0° < a < 4,57° araliinda olacaktir. Bu 6l¢iim kriterlerinin dogru bir
bigimde yapilip yapilmadigi, zamanla degisen yol noktalariin tespiti ve bakim onarim
caligmalarina 6n rapor diizeyinde bilgi sunulmasi, otoyol tizerindeki kusurlarin tespit edilerek
tasit seyrinin giivenli kilinmasi ve kurumlarda zaman, maliyet ve isgiicii faktorlerinde fayda
saglanmasi kritik 6nem tasimaktadir. Bu yiizden, karayollarindaki dever agis1 hatalarin az bir
maliyetle ve gomiilii sistemler gibi teknolojinin getirdigi pratik ve gelistirilebilir yontemlerle
belirlenebilmesi bu ¢alismanin ¢ikis noktasini olusturmustur.

Karayolu tasariminda yatay gilizergahlarda bulunan dever 6l¢iisiiniin énemine ragmen arag
giivenligi ile ilgili ¢ok fazla arastirma bulunmamaktadir (Pasias, Apostoleris, Matragos,
Mertzanis ve Mavromatis, 2020). Calisma konusuna 6rnek olacak c¢alismalar sinirli olup,
gomiilii bilgisayarlarla birlikte entegre olarak ¢alisan jiroskop ve egimdlger cihazlariyla yapilan
uygulamalar bulunmaktadir. Buna ek olarak, mobil uygulama veya kaza noktalarinda yapilan
egim Ol¢limleri sonucunda simiilasyon caligmalar1 6rnek olarak gosterilebilir. Yapilan bir
caligmada arag iizerinde yol geometrisinde meydana gelen bozukluklarin trafik kazalarina etkisi
ivme ve Kiiresel Konumlandirma Sistemi (GPS) sensdrleri kullanarak arastirilmistir (Tuncel ve
Baybura, 2011). Baska bir ¢alismada ise ivmedlger ve jiroskop sensorlerini akilli telefon GPS’i
ile koordinasyonu saglanarak yolun egimi dl¢lilmeye ¢alisilmis ve kullanilan bu yontemle akilli
telefonla birlikte koordine saglayan harici ivmedlger ve jiroskop sensorlerinin 6lgiim kalitesinin
yiiksek oldugu belirtilmistir (Gupta ve ark., 2020). Bagka bir ¢alismada yine ivme ve GPS
sensorleri kullanarak yol iizerinde bulunan yiizey bozukluklar1 ¢ukur veya tiimsekler tespit
edilmeye calisilmistir (Soytiirk, Dogan, Sagsmaz ve Boyiik, 2014). Diger bir ¢calismada ise lazerli
egim olglimiiniin yaninda diisiikk maliyetli ivme ve jiroskop sensorlerlerinin mobil uygulama ile
entegrasyonu saglanarak arag iizerinde yolun dever degeri dl¢iilmiistiir (Tsai ve Ai, 2017).

Bu calismanin o6nceden yapilan arastirma ve calismalardan farkli yani, otoyol iizerine
uygulanan deverin hareket halindeki tasit {izerinde hicbir uygulamadan yardim almadan
tamamen gomiilii sistem donanim araclar1 ve yazilimiyla dl¢iilmesidir. Onceki ¢alismalara ek
olarak sadece donanim ve yazilim tarafi degil verilerin elde edilmesinde biiyiikk 6neme sahip
calisma aracinin iizerinde de incelemeler yapilmistir. Bu incelemeler genellikle calisma
aracinin silispansiyon sistemi, lastik hava basinci, lastik hamur tipi, ¢evresel faktorler, yol
egiminin arag stabilitesi lizerindeki etkileri ve bu etkilerin dl¢iimleri hangi oranda degistirecegi
gibi incelemelerdir. Bu yoniiyle bu ¢alisma onceden yapilan arastirmalardan farkli olarak
otoyollara uygulanan dever 6l¢iilerini gomiilii sistem uygulamas ile birlikte ¢alisma aracinin
hareket stabilitesine gore analiz ederek farkli bir bakis a¢is1 ve yenilik sunmaktadir.

2. Yontem

Bilisim teknolojilerinin ilerlemesiyle birlikte mobil cihazlar entegre edilebilir, hesaplama
acisindan verimli ve son derece diisiik maliyetli hale gelmistir. Bu cihazlardaki GPS ve video
kameralar gibi entegre sensorlerden yararlanarak, bircok ulasim uygulamasi basariyla
gelistirilmistir. Ivmedlcer ve jiroskop gibi entegre sensorler ile de mobil cihazlar yatay egim
degerlerinin Ol¢iilmesinde uygun maliyetli, giivenilir veri toplanmasini desteklemek igin
miikemmel adaylar haline gelmislerdir (Tsai ve Ai, 2017).

Bu calismada, kent dis1 otoyollarda dever degerinin standartlar dahilinde yol {izerine uygulanip
uygulanmadigi veya dogal faktorlere bagli olarak yol geometrisinin de§ismesi sebebiyle
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deverin de olumsuz etkilendigi yol noktalarinin tespit edilmesi amag¢lanmistir. Bunun i¢in arag
iizerinde yol egimini ve yol egiminin ara¢ {lizerine etkisini 6lgen egim sensorii, aracin yanal
enlemde hareket halini bilmek i¢in jiroskop sensorii ve alinan verilerin hangi yol noktalar
tizerinde yer aldigini bilmek igin ise GPS sensorii kullanilmistir. Farkli sensorlerin koordineli
olarak arag lizerinde calismasi ve sensorlerden verilerin elde edilerek kayit altina alinmasini
saglamak i¢in Python programlama dilinden yararlanilmistir. Kullanilan biitiin sistem pargalari
tek kart bilgisayar (single-board computer) olan Raspberry Pi iizerinde c¢aligtirilmistir.
Belirlenen giizergah noktalarindan elde edilip kayit altina alinan verilerin incelenmesi ve ¢esitli
sorgular, konuma bagli olarak Cografi Bilgi Sistemleri (CBS) yardimiyla yapilmistir. Yapilan
incelemeler sonucunda dever agisinin karayollarinda belirlenen standart degerlerden az veya
fazla oldugu tespit edilmeye ¢alisilmistir. Caligma kapsaminda veri eldesinin gegtigi agamalar
Sekil 2’°de gosterilmistir.

Raspberry Pi

!

Python

P
P

Dili

h 4 A 4 A 4

Jiroskop Egim GPS
Verileri Verileri Verileri

Sekil 2. Calisma Akis Semasi
2.1. Calismada Kullanilan Donanim Araglari

Calisma kapsaminda yol verilerinin aliminda ana kosullar1 olusturan ve bir binek araca monte
edilen bazi donanim araglar1 kullanilmistir. Bu donanim bilesenleri sirasiyla su sekildedir:

e Raspberry Pi 3B+: Veri alim siirecinde 6nemli bir rol oynayan bu kartin tizerinde giris veya
¢ikis olarak kullanici tarafindan belirlenen dijital sinyal pinleri bulunmaktadir.

e LG Monitor: Calisan devre kartindan gelen goriintiiyli aktarmasi i¢in kullanilmigtir.

e NXP (fxo0s8700 + fxas21002) ivme + Jiroskop Sensérii: Calisma kapsaminda devre
kartiyla birlikte calisan donanim araclaridir.

e Neo6mv2 GPS Modiilii: Konum belirleme ve ara¢ hizinin dl¢limiinii yapmaktadir.

e Yapiskan Mini Breadboard: Sensoriin diiz bir yiizey flizerinde sabitlenmesi i¢in

kullanilmustir.
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2.1.1. Jiroskop Sensériiniin Dever Olgiimiindeki Yeri.

Jiroskop sensorii sabit bir nesnenin {i¢ dikey eksende agisal oranlar karsilastirilarak doniis yonii
ve hizini belirleyen sensordiir. Agisal dengenin korunmasi ilkesiyle ¢aligir. Calisma prensibi
olarak jiroskop sensorii agisal hiz1 algilayabilir. Yani sabit duran bir cismin, ii¢ dikey eksende
acisal oranlar karsilastirilarak dontis yonii ve doniis hizi belirlenir (Stizen, Deniz ve Cetin,
2017). Bu sayede calisma kapsaminda hareket eden aracin yonii ve doniis halindeki eksen
degeri net olarak bilinebilmektedir. Seyir halindeki aracin direksiyon hareketlerine gore degisen
bu deger jiroskop verileri icerisinde Z ekseninde gosterilmektedir. Jiroskop 6l¢iimii sonucunda
eger 0> Z>2,999999 ise ara¢ diiz gitmekte, eger Z > 3 ise ara¢ sola donmekte ve eger Z < 0
ise ara¢ sag donmektedir.

2.1.2. Ivme Sensériiniin Dever Olciimiindeki Yeri.

Ivme sensorii yol iizerindeki dever degerinin kontrol edilmesinde ana faktdr olan enine egim
acisinin degerini (X) arag¢ lizerinde vermektedir. Yani doniis yon bilgisine gore virajlarda arag
govdesine uygulanan egimin veya yol iizerindeki deverin egim degerini Olgiilebilmektedir.
fvme sensérii arac diiz konumda iken aldig1 veriler dever ile drtiisme saglasa da sag veya sol
virajda egim sensorleri agirlik merkezinin degismesiyle yalpa agisinin yani ara¢ govdesinin
saliim agisinin degerini 6l¢ecektir. O halde yol verisi aliminda dikkat edilmesi gereken nokta
yaylanmuis kiitle kavramidir. Cilinkii bu kavramin ¢alismaya etkisi 6zellikle virajlarda meydana
gelen doniis esnasinda silispansiyon yaylarmin arag gdvdesine yaptig1 etkidir. Bu etki tasitin
yaylanmus kiitlesinin, tasitin rulo merkezinin etrafinda donmesi anlamina gelmektedir (\VVargas-
Meléndez, Beatriz, Baoda, Gauchia ve Diaz, 2016). Benzer bir ¢alismada bu durum, aracin ani
dontis yapmadigi ve diiz konumda oldugu anda ivme sensoriiniin ¢ok iyi ¢alistigr belirtilmistir
(Nilsson ve Lingefelt, 2011). Sensorden alinan egim degerinin, defisen ara¢ seyrine gore
aciklamasi Tablo 1, Tablo 2 ve Tablo 3’deki gibidir.

Tablo 1. Sensor egim degerinin diiz arag seyrine gore aciklamast

Durum Arag seyir hali diiz iken
x>0 Dever yonii pozitiftir (Sensor saga yatik bir diizlemin {izerinde bulunmaktadir).
x<0 Dever yonii negatiftir (Sensor sola yatik bir diizlemin {lizerinde bulunmaktadir).

Tablo 2. Sensor egim degerinin diiz arag seyrine gire agiklamasi

Durum Arag seyir hali diiz iken (Dever yonii negatif olmalidir).
Arag virajda degisen agirlik merkezi sebebiyle, dever yoniine ters bir sekilde
x>0 yalpa agis1 vererek, pozitif yonde deger vermistir. Bu degerin en fazla +7° olmasi
beklenir.

Arag virajda degisen agirlik merkezi sebebiyle sensorde negatif yonde deger

x<0 L . - oy .
vermistir. Bu durum aracin viraj i¢ine dogru hareket ettigi anlamina gelmektedir.

Tablo 3. Sensor egim degerinin diiz arag seyrine gire agiklamasi

Durum Arag seyir hali diiz iken (Dever yonii pozitif olmalidir).

x>0 Arag virajda degisen agirlik merkezi sebebiyle dever yoniine ters bir sekilde
yalpa agis1 vererek negatif yonde deger vermistir. Bu degerin en fazla -7° olmasi
beklenir.

x<0 Arag virajda degisen agirlik merkezi sebebiyle pozitif yonde deger vermistir. Bu

durum aracin viraj i¢ine dogru hareket ettigi anlamina gelmektedir.
2.1.3. Ivme Verilerinin Egim Acilarina Doniistiiriilmesi.

Ivme verileri FXOS8700 entegre sensériinden ii¢ eksende yani Tablo 4°de gosterildigi iizere X,
Yy, Z eksenleri halinde gelmektedir. Bu eksenler su sekildedir;
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e X eksen ivmesi: Sensoriin yanal eksendeki donme ivmesini gostermektedir.
e yeksen ivmesi: Sensoriin dikey eksendeki donme ivmesini gostermektedir.
e zeksen ivmesi: Sensoriin sapma eksenindeki donme ivmesini gostermektedir.

Tablo 4. Sensor egim degerinin diiz arag seyrine gore acitklamasi

Acgiklama Ornek Bir Konumun Ivme Degerleri (m/sn)
Ivmedlger X 0,48 = Olgekli (2,91.10%)

fvmedlger Y -1,33 = Olgekli (-8,13.10°)

fvmedlcer Z 9,86 = Olgekli (6,02.10%)

Egim acisim elde edebilmesini saglayan ivme degerleridir. fvme degerleri bilindigi iizere
kartezyen koordinat sisteminin bir parc¢asidir. Egim ise trigonometrik koordinat diizleminde yer
almaktadir. Elde edilen ivme degerlerinden egim verileri bulunabilmektedir. Bu islem Python
programlama dilinde kullanilan ve trigonometrik degerlerin yorumlanmasini saglayan Atan2
fonksiyon metodu kullanilarak yapilmaktadir. Atan2 fonksiyonu baslangi¢ noktasi ile bilinen
X, ¥ koordinatlar1 arasindaki dogrunun X ekseniyle agisini radyan cinsinden dondiirmektedir.
Sekil 3’te Atan2 fonksiyonun ¢alisma metodu gdsterilmektedir. Ozetle elde edilen ivme
degerleri lizerinde Atan2 metodu kartezyen koordinatlar ile trigonometrik koordinatlar arasinda
bir bag kurmaktadir.

arctan (—) eger x>0
X
y

.u‘(t;m(—) tm egerx<Ovey =20
X

arctan (-) m eger x<Ove y<o0
x

- egerx=0vey>0

Atan2(y.x)

- egerx=0vey<0

Tanimsiz egerx=0vey = 0

\
\,
\

N )

\,

\

7
A
s
/

Atan2(-3-2) =-123.72

Sekil 3. Atan2 Fonksiyon Metodu
2.2. Sensor Hatalar

Fabrika ¢ikish sensorlerin kendilerine 6zgii hata paylari da bulunmaktadir. Bu hata paylar1 kimi
zaman sensOr veri sayfalarinda (Datasheet) yer alirken, kimileri ise test, gézlem, kontrol ve
karsilastirma sonucunda ortaya ¢ikmaktadir. Sensor hata paylar1 fabrikasyon hatalar olarak
gerceklestikleri i¢in kullanicilar bu hatalar1 biiyiik oranda giderememektedir. Bu sebeple hatalar
g6z oOnilinde bulundurularak sonuca verdigi etkiye gore bir hesaplama yapmak daha dogru
olacaktir. Calisma kapsaminda yer alan sensorlerden; egim sensorii (ivme degerleri olan x, y, z
eksenindeki Ol¢lim hatasi), jiroskop sensorii (yanal doniis birimi olan z eksenindeki 6l¢iim
hatas1) ve GPS sensorii hatalar1 aragtirilmigtir.
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2.2.1. Egim Sensorii Kalibrasyon Testi.

Egim sensorii dl¢timlerinin gercek degerden ne kadar saptigini bulmak icin kalibrasyon testi
gerekmektedir. Egim sensoriiniin  kalibrasyon testi icin ST37 kaliteli sacdan lazer
operasyonuyla kesilen metal ylizey kullanilmistir. Bu metal yiizey daha sonra talash imalatla
Sekil 4°te goriildiigii gibi yiizeyi piirlizsiiz hale getirilmistir.

Sekil 4. Lazer operasyon ve talasl imalat sonrast kalibrasyon testi aksami

Egim agisinin bulunmasi i¢in aksamin yatay ve diisey kenarlar1 hassasiyeti +0,02 mm olan
kumpas ile 3 kere Olgiilmiis ve aritmetik ortalamalar1 alinmistir. Sekil 5’te belirtilen A ve B
kenar uzunluklarindaki 6l¢timler sonucunda ag1, @ = arctan(A/B) = 13,69° olarak hesaplanmustir.

Sekil 5. Metal yiizey A ve B kenarlart

Yapilan kalibrasyon testinde uygulama sensorii olarak secilen FXOS8700 sensdriiniin
hesaplanan 13,69°’den ne kadar saptig1 belirlenmektedir. Bu test i¢in egim sensorii metal yiizey
ve zemin lizerinde iki farkli konumda Sekil 6’daki gibi test yapilmistir. Sonuglar Tablo 5’de
verilmektedir.

(@) (b)
Sekil 6. Metal Yiizey Uzerindeki Sensor Testleri (a: Test 1, b: Test 2)
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Tablo 5. Sensor élciim sonuclar

Durum Test1 Test 2
Sapma Acisi 1,57° 1,13°
Zemin Ustiindeki Metal Yiizeyin Yatayla Yaptig1 A¢1 -11,44° -11,92°
Olgiim Sonug Degeri 13,01° 13,05°

Kalibrasyon testi, sonucu etkileyecek birtakim hususlar gozetilerek yapilmistir. Bu hususlardan
birisi 6l¢lim sonucunu etkileyecek olan kalibrasyon testinin gergeklestigi zeminin egim
Olciistidiir. Bu deger kalibrasyon testinden once gelismis hassas 6l¢iim yapabilen iki adet egim
Olger aygitiyla 6l¢iilerek Tablo 5°deki Test 1°de sapma agis1 1,57° olarak gdsterilmistir. Sapma
acisinin lstline yerlestirilen metal ylizeyin egim degeri 13,69°°dir. Kalibrasyon testindeki
sensOriin metal yiizeyde dl¢tiigli deger -11,44°dir. Sapma acis1 pozitif yonde bir egime sahiptir,
bu sebeple sensoriin negatif yonde -11,44 Ol¢iim yapmis olmasi sapma agist ortadan
kaldirildiginda sensoriin 13,01°’lik 6l¢lim yaptig1 sonucuna ulasilmaktadir. Sonug olarak sapma
acisinin 6l¢iim hesabina etkisi ortadan kaldirildiginda sensor metal ytizey iizerinde 13,01°’lik
bir dl¢lim gergeklestirmistir. Ayni kalibrasyon testi ayni kosullar altinda zeminin farkli bir
noktasinda tekrar edilerek Tablo 5’de Test 2 olarak paylasilmistir.

Metal ylizey iizerine konan sensor gerekli hesaplamalar yapildiginda egim agis1 degeri yaklagik
13° gosterdiginden, kalibrasyon testiyle birlikte ortaya ¢ikan sonuca gore sensor 1°°de yaklagik
0,05°’lik hata degerine, yani sensoriin 6l¢iim yaptig1 yiizey lizerinde %S5’°lik bir 6l¢lim hata
payina sahip olmaktadir.

2.2.2. Jiroskop Sensorii Z Ekseni Olgiim Hatasu.

Jiroskop sensorii yapilan incelemeler sonucunda agisal doniis yonlerinden sag yonii negatif
olarak belirtirken, agisal sola doniis derecesini 2,99°’den sonra vermektedir. Bunun tespit
edilmesi sensoriin diiz konumda 0° ile 2,99° arasinda deger almasi ile belirlenmistir.

2.2.3. GPS Ol¢iim Hatasu.

GPS sensoriiniin tiretici firma tarafindan paylasilan veri sayfasinda 2,5 m’lik bir konum sapmast
oldugu belirtilmistir. Fakat bu deger kabul edilebilir olarak goriilmiis ve ¢aligma kapsaminda
paylasilan bu hata pay1 ihmal edilmistir.

2.3. Kullanilan Aracin Ozellikleri
Calisma kapsaminda kullanilan aracin 6zellikleri Tablo 6’da verilmektedir.

Tablo 6. Calismada kullanilan aracin ézellikleri

Model Y1l 2005

Motor Hacmi 1,6

Kasa Tipi Hatchback (binek)
On-Arka Aks Aralig 2614 mm

Aks Mesafesi 1753 mm

Net Yatay Uzunlugu 4249 mm

Net Dikey Uzunlugu 1467 mm

Net Genislik Uzunlugu 2033 mm

Teker Boyut Olgiileri 205/55/R16

Bos Agirlik 1265 kg
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2.4. Arac I¢i Sensoriin Konumlandirilmasi

Yol egim verilerinin ve yolun araca uyguladigi enine egim verilerinin en saglikli alinacagi arag
ici nokta, govdenin altinda bulunan akslara ve siispansiyona yakin kisimlardir. Fakat buraya
konacak bir sensdriin, ara¢ i¢cinde ¢alismak zorunda olan bilgisayar sistemiyle baglantisi arag
dis1 faktorler yliziinden (riizgar, sabitlemede yasanan bir takimlar sorunlar veya baglanti
kablolarinin iletim saglayamamasi gibi) olduk¢a zor olacaktir. Bu yiizden sensor arag iginde
diiz bir noktada sabitlenmistir. Sekil 7°de uygulama aracinin orta noktasindaki sensor alani
gosterilmistir.

Sekil 7. Arag Ici Sensor Noktasi Taslakla Beraber I¢ Goriiniim
2.5. Yazilhim Bilesenleri

Calisma kapsaminda GPS ve entegre kart seklinde olan jiroskop ve egimdlcer sensorii
calismaktadir. Sensdrlerin ¢aligmasi ve verilerin elde edilmesi i¢in Python 2.7 programlama
dilinden yararlanilmistir. Elde edilen veriler konuma bagli olarak QGIS CBS yazilimi
yardimiyla haritalar lizerinde gorsellestirilmis ve belirlenen 6lgiim kriterleri ile sorgulama
sonucunda ayn1 konum tiizerinde sirali olarak hata veren yol noktalar1 gosterilmistir.

2.6. Uygulama

Ivme, jireskop ve GPS’den elde edilen veriler terminal ekraninda (Sekil 8) enlem, boylam, arag
hiz1 (km/saat), ivme Olcer verileri (X, Y, Z), ara¢ yon bilgisi, X yoniinde yatay egim, y yoniinde
dikey egim olarak gosterilmektedir. Kriter onceliklerinin belirlenmesinin ilk asamasinda,
yukarida belirtilen kaynaklardan faydalanarak ii¢ ana ve dokuz alt kriter olmak {izere toplamda
12 kriter olusturulmustur. Belirlenen kriterlere ait agiklamalar asagida detayl paylasiimistir.

GPS Verileri Okunuyor

('Tarih:', '23-06-2020')

('Saat :", "22:18:17")
Enlem 1 38.365966667
Boylam : 27.214498333

Rakim (m): 252.8

speed (km/s) 97.1748

acceleration (m/sh2): (0.897, -0.203, 10.698)

Ivmeolcer X: ©0.897308475 olcekli: 5.47673629761e-05
Ivmeolcer Y: -0.203389921 olcekli: -1.24139356079¢-05
Ivmeolcer Z: 10.6983098446 olcekli: ©0.000652973012976
gyro (deg/s) 1.40 1.22 -2.26

sag donus var -2.258300772

x dondurme: 1.0853322165

y dondurme: -4.79353410966

Sekil 8. Terminal Ekraninda Sensor Verileri
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2.6.1. Calisma Sahast.

Calisma sahasi olarak kent dis1 otoyollardan Izmir ¢evresinde bulunan D300, E881, E87
otoyollarinin belirli kisimlar1 se¢ilmistir. 1. grup Buca-Bornova hatti olup E881, E87 yollarinin
bir kismini kapsamakta, 2. grup ise Buca-Ugkuyular hatt1 olup E881, D300 yollarinmn bir
kismim kapsamaktadir. Calisma bolge sahasi olarak segilen bu noktalar Sekil 9’de harita
lizerinde gosterilmistir.

<« 22MartUckuyularSaniyede50(GIDIS)
P> 22MartUckuyularSaniyede50(DONUS)
Buca-Uckuyular

Buca-Bornova Veri
{Alim Dénlis Noktas! |~ A 22MartBornovaSaniyede50(GIDIS)
S V 22MartBornovaSaniyedeS50(DONUS)

Buca-Bornova

2, 5km
L —

Ny

Buca-Uckuyular Veri
Alim Donls Noktasi
|

N

Uygulama Veri Alim
,: Baslangig Noktasi

”
| s
ham WP

-3 §<’<’<

Sekil 9. Buca-Uckuyular ve Buca-Bornova Yol Giizergahi
2.6.2. Calisma Veri Analiz Degerlerinin Belirlenmesi.

Calisma kapsaminda calisan sensorler egimi yiizdesel olarak degil derece olarak vermektedir.
Bu sebeple ylizdesel verilen deverin derece karsiligi hesaplanmistir. Belirlenen 6l¢iim kriterleri
aracin yol iizerinde seyir halinde karsilastig1 kuvvetlere gore belirlenmistir. Calismanin dl¢time
gore elde edilmesi amaglanan deger dever degeridir. Fakat virajlarda ¢aligmada kullanilan arag
dever degerini degil yalpa agisin1 6lgmektedir. Bu 6l¢iimden dolayli olarak deverin standartlara
uygun olarak verilip verilmedigi de incelenmistir. O halde, ara¢ iizerinde dever dlglimil i¢in
dogrudan dever 6l¢iimiiniin yapilmasi ve yalpa agisina gore dever dl¢limiiniin yapilmasi olmak
iizere iki adet analiz kriteri bulunmaktadir. Dogrudan dever dl¢iimiiniin yapilmasi kriteri igin
araca entegre calisan egim sensorii, dever acisini araca yanal diizlemde etki edecek biiyiik
kuvvetlerin olmadigi durumlarda dogru bir sekilde dlgebilmektedir. Bu baglamda deverin
Ol¢limii icin analiz Kkriteri su adimlarla belirlenmistir;

e Tirkiye’de uygulanan standart dever degeri %8 dir.

e %8’lik egim degeri 4,6°’ye karsilik gelmektedir.

e Egim Sensoriinde yapilan kalibrasyon ve hata paylari calismasinda egim sensoriiniin 6lgiilen
egim derecesi tizerinde %5’lik bir hata orani oldugu tespit edilmistir. Bu baglamda +4,6°’ye
karsilik gelen %5°lik hata oran1 +0,2°’dir.

Sonug olarak sensoriin gostermesi gereken standart dever degeri +4,6° degil bu hesaplamalara
gore +4,4° olarak belirlenmistir. Boylece egim sensoriiniin her buldugu agi1 degerine (Xs),
derece basina bulunan hata pay1 (Xhata) carpilip eklenmistir:

Xhata = Xs * 0,005° (1)
X= Xdiizeltilmis = Xs * Xhata (2)
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Dogrudan dever 6l¢iimiiniin alinmasinda araca yanal diizlemde etki eden biiylik kuvvetlerin
bulunmamasi sebebiyle yalpa agis1 aracta olusmamaktadir. Bu sartlar altinda yol iizerindeki
aracin sensor degerleri; arag jiroskop Z eksenine gore diiz oldugunda X < -4,4 veya X > 4,4 ise
deverin fazla verildigi sdylenebilmektedir. Yalpa acisina gore dever Olgiimiiniin yapilmasi
kriteri i¢in ise araca entegre ¢alisan egim sensoril, yalpa acisini (#) araca yanal diizlemde etki
eden kuvvetler oldugu durumlarda Slgmektedir. Bu deger yapilan arastirmalar sonucunda
Standart otomobiller i¢in £7° olmalidir (Parczewski ve Wnek, 2017). Dikkat edilmesi gereken
durum ise yalpa a¢1 degerinin dever degerinin tersi yonde olacagidir. Bu baglamda viraj
tizerinde uygulanan dever degerinin standartlara uygun olup olmadigini séyleyebilmek i¢in su
adimlar belirlenmistir;

e Sag virajda X > 7° ise yalpa agis1 disa dogrudur ve giivenilir siiriis degerinden fazla vermistir.
Dever eksik verilmistir.

e Sag virajda X < 0° ise yalpa acis1 i¢ge dogrudur. Dever fazla verilmistir.

e Sol virajda X < -7° ise yalpa agis1 disa dogrudur ve giivenilir siiriis degerinden fazla vermistir.
Dever eksik verilmistir.

e Sol virajda X > 0° ise yalpa agis1 ige dogrudur. Dever fazla verilmistir.

Burada standart dever degeri gibi net ifade edilen bir deger yerine arastirmalar neticesinde
ortaya ¢ikan bir deger bulunmaktadir. Bu sebeple yalpa agisina gore 6l¢iim yapilirken sensor
kartinin verdigi hata pay1 6l¢lim esnasinda ihmal edilmistir.

3. Sonuclar

Calismada kullanilan arag ile Sekil 9°da belirtilen giizergahlarda veri alimlar1 yapilmistir. Tki
ayr1 giizergah iizerinde baslangi¢ ve bitis noktalari arasinda saniyede 50 veri alinmistir. Aracin
iizerindeki GPS sensorii saniyede 1 adet konum verisi aldig1 i¢in 2 GPS noktasi arasinda kalan
egim ve jiroskop verilerinin konum noktalar1 CBS sorgularinda gosterilememektedir. Bu
sebeple, 2 GPS noktasi arasinda kalan egim ve jiroskop sensor verilerinin, arastirilan hatali
dever koordinatlarinin iizerinde tekrarli olup olmadig1 veri setinde gozlemle incelenmistir. Bu
baglamda asagida verilen alt boliimlerde CBS sorgu haritalar1 bu sekilde gosterilmistir.
Saniyede 10 ve 25 adet veri alimi yapilan diger dizinler ise ortaya ¢ikan sonucu destekleyici
birer saglama verisi olarak alinmis olup sonu¢ kisminda verilmistir.

Calismada kullanilan sensorler tabi ki tam dogrulukla 6l¢iim yapamamaktadir. Bu hatalar
olabildigince en aza indirilmeye ¢alisilmistir. Sadece, 2,5 m’lik GPS hatas1 kabul edilebilir
goriilmiis, herhangi bir diizeltme yapilmamistir. Kisa bir zamanda karayollarindaki hatali
deverlerin hangi mevkilerde oldugunu belirlemek ve karar vericilere bir 6n rapor sunmak igin
bu hata ihmal edilebilirdir. Bu yiizden, konum verileri hatalarinin ¢alisma bulgularina etkisi
yok denecek kadar azdir.

3.1. Hatah Dever Noktalarinin Dogrudan Tespit Edilmesi

Yol iizerine uygulanan dever degerinin fazla verildigini sdyleyebilmek icin deverle verilen
egimle donen aracin tekerlek seyrini diiz olarak korudugu veri alanlari analiz edilmistir.
Sorgulama sonucunda CBS haritalar1 {izerinde sol virajda olmasi gereken 4,4°’lik egim agis1
sag virajlarda goziikiiyor, sag virajda olmasi gereken 4,4°’lik egim acist sol virajlarda
goziikiiyor ise bu noktalarda egim viraj yOniiniin tersi yoniinde deger almis anlamina
gelmektedir. Sekil 10 ve Sekil 11°de goriildiigii izere genellikle konum noktalart bu durumla
ilgili olarak hata vermistir.
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Sekil 10. Seyir Hali Diiz Durumda Standart Dever Degerinden Yiiksek Olan Yol Noktalar: Buca-Uckuyular ve
Buca-Bornova Sorgusu
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Sekil 11. Seyir Hali Diiz Durumda Standart Dever Degerinden Yiiksek Olan Yol Noktalart Buca-Uckuyular ve
Buca-Bornova Sorgusu

Otoyollardaki egim ile doniis saglanan uzun virajlarda tekerlek seyri diiz oldugu i¢in bu
verilerle birlikte viraj bulunmayan yolun diiz kisimlar1 CBS haritalar izerinde ayirt edilmelidir.
Deverin belirlenen standartlardan yiiksek olarak uygulandigi yol noktalarinin analizi sonucunda
glizergahlara gore elde edilen verilerin 6zellikleri Tablo 7°de verilmistir.

Tablo 7. Dogrudan sorgulanan hatali dever noktalar sayist (deverin fazla oldugu noktalar)

Veri Alimi (adet/sn) Buca - Bornova Buca - Uckuyular
10 11 21

25 14 62

50 43 105

Toplam 68 188
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3.2. Hatah Dever Noktalarinin Yalpa Acisina Gore Tespit Edilmesi

Yol iizerinde uygulanan dever degerinin yalpa agisina gore fazla verildigini sdyleyebilmek icin
dever tizerindeki aracin tekerlek seyrini viraj yoniinde korudugu veri alanlari incelenmelidir.
Yalpa acisinin viraj yoniiyle ayn1 yonde oldugu durumlarda dever {izerindeki tasit i¢ce dogru
kayma yapabilir. Yalpa acisina gore bakilan bu durum dever standardinin asildigini degil yol
lizerine uygulanmasi1 gereken dever degerinin fazla verildigi anlamina gelmektedir. Bu
baglamda yapilan sorgulardan dever degerinin fazla oldugu konumlar Sekil 12 ve Sekil 13°de
verilmigstir. Sol virajda yalpa agisinin ice dogru oldugu noktalar1 bulmak i¢in doniis yonii sol
seyirde iken tasitin yalpa agis1 0°’den biiyiik olmalidir. Aymi sekilde, sag virajda yalpa agisinin
ice dogru oldugu noktalar1 bulmak i¢in doniis yonii sag seyirde iken tasitin yalpa egimi 0°’den
kii¢iik olmalidur.
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[>-0,22 - -0,03
Buca-Ugkuyular

22MartBornovaSaniyede50(GIDIS)
A-477--123
A -1,23--0,70

i I3
-
i
@ﬂ A
v A -0,70 - -0,37
ﬁ /\ -0,37 - -0,01
> '\ Jgﬁ 22MartBornovaSaniyede50(DONUS)
Q' 'p (g V¥ -3,32--0,61

T V¥ -0,61 - -0,44
= W -0,44 - 0,15
\ %/ -0,15 - -0,01 s Siia
Buca-Bornova 0—2—::

Sekil 12. Yalpa A¢isina Gére Standart Dever Degerinden Yiiksek Olan Yol Noktalart Buca-Uckuyular ve Buca-
Bornova Sorgusu

22MartUckuyularSaniyedeS0(GIDIS)
<]0,19 - 0,22
<]0,22 - 0,41
40,41 -0,64
- <40,64-0,78

; 22MartUckuyularSaniyedeS0(DONUS)
%7+ [>0,01-0,51
1 [>0,51-1,03
Z p1,03-1,47
» 1,47 - 4,70
Buca-Uckuyular
22MartBornovaSaniyede50(GIDIS)

/A 0,04 - 0,08
= A\ 0,08 - 0,31
Lo A 0,31-0,62
A 062-0,88

< 22MartBornovaSaniyedeS0(DONUS)
) \/ 0,16 - 0,35
¥/ 0,35-0,82
> V0,82-1,04

' V¥ 1,04-1,81 ] 25 5 km
Buca-Bornova s

Sekil 13. Yalpa A¢isina Gére Standart Dever Degerinden Yiiksek Olan Yol Noktalart Buca-Uckuyular ve Buca-
Bornova Sorgusu
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Burada bulunan degerlerden yalpa a¢isinin ice dogru oldugu konum verileri, dogrudan dever
Olclimii yapilan konum verilerini desteklemesi beklenir. Eger bu veriler yol tlizerinde farklilik
gosteriyor ise yolun kimi noktalarinda birlesip kimi noktalarinda ayrilma yaparak yol
iizerindeki tasita uzun vadede zikzak yaptirdigi anlamina gelmektedir. Yalpa agisina gore
deverin belirlenen standartlardan yiiksek olarak uygulandigi yol noktalarinin analiz sonucu
Tablo 8’de verilmistir.

Tablo 8. Hatali dever noktalarinin yalpa agisina gore veri sayist (deverin fazla oldugu
noktalar)

Veri Alimi (adet/sn) Buca - Bornova Buca - Uckuyular
10 65 52

25 156 291

50 318 383

Toplam 539 726

Yol iizerinde uygulanan dever degerinin yalpa agisina gore eksik verildigini sdyleyebilmek i¢in
dever tizerindeki aracin tekerlek seyrini viraj yoniinde korudugu veri alanlari incelenmelidir.
Yalpa agisinin viraj yoniiyle ters yonde oldugu durumlarda otomobiller i¢in dngoriilen 7°°lik
yalpa degeri asilirsa o bolgede deverin eksik verildigi ¢alisma kapsaminda sdylenebilir. Bu
baglamda yapilan sorgulardan deverin eksik oldugu konumlar Sekil 14 ve Sekil 15°de
verilmigtir. Sag virajda yalpa agis1 sola dogru en fazla 7°, sol virajda yalpa agist sag dogru en
fazla -7° olmalidir.

22MartUckuyularSaniyedeS0(GIDIS)
<]7,07-7,91
<7,91-9,24
9,24-11,12
11,12 - 15,57
22MartUckuyularSaniyede50(DONUS)
[> 7,00 - 8,66
[> 8,66 - 10,59

~ P 10,59 - 11,81
p 11,81 - 16,76

Buca-Uckuyular

22MartBornovaSaniyede50(GIDIS)
/\ 7,00 - 8,37

A 8,37-10,29
A 10,29 - 15,43
> A 15,43 - 20,82

- 22MartBornovaSaniyede50(DONUS)
<1 77,01 - 8,16
V8,16 - 9,04
V9,04 - 10,27
V10,27 -21,41 35 S
Buca-Bornova e

g\’t‘ﬂ

Sekil 14. Yalpa Agisina Gore Dever Degerinin Yetersiz Kaldigr Yol Noktalart Buca-Uckuyular ve Buca-Bornova
Sorgusu

Trafik ve Ulagim Aragtirmalari Dergisi



Firik¢i ve Koruyan / TUAD, 4(2), 65-83 79

22MartUckuyularSaniyede50(GIDIS)
P -17,58 - -12,01
p>-12,01 - -10,85
[>-10,85 - -8,70
[>-8,70 - -7,10
22MartUckuyularSaniyede50(DONUS)
K «-19,38 - -15,07
«-15,07 - -13,33
v 75— <]-13,33 - -10,85
/ <1-10,85 - -7,02
Buca-Uckuyular
22MartBornovaSaniyede50(GIDIS)
y A -16,47 - -12,38
13 A -12,38 - -10,93
/A -10,93 - -8,98
/\ -8,98 - -7,00
22MartBornovaSaniyede50(DONUS)
V¥ -18,75 - -11,40
WV -11,40 - -9,46
W -9,46 - -8,28
\/-8,28--700 s e
Buca-Bornova s

Sekil 15. Yalpa A¢isina Géore Dever Degerinin Yetersiz Kaldigi Yol Noktalar: Buca-Uckuyular ve Buca-Bornova
Sorgusu

Tablo 9°da yalpa acisina gore deverin belirlenen standartlardan eksik olarak uygulandigi yol
noktalarinin analizi sonucunda, gilizergahlara gore elde edilen verilerin 6zellikleri verilmistir.

Tablo 9. Hatali dever noktalarinin yalpa acisina gore veri sayist (deverin eksik oldugu
noktalar)

Veri Alim1 (adet/sn) Buca - Bornova Buca - Uckuyular
10 1.117 541

25 2.932 1.041

50 3.572 1.450

Toplam 7.621 3.039

Uygulamaya gore hatali dever noktalarinin dogrudan tespit edilmesi asagidaki sorgulara gore
olmakta ve bu sorgulara gore de hangi sonuglarin elde edildigi belirtilmektedir. Bu sorgular
yatay egimde elde edilen verilerin ara¢ hareketine bagli olarak incelenmesine olanak
saglamistir. Bilinmelidir ki virajlarda arag tizerindeki sensor yolun dever degerini degil deverin
araca uyguladigi egim degerini dlgmektedir. Bu baglamda seyir halinin diiz olup doniisiin
sadece deverle saglandig1 yol noktalar ile sag veya sol virajda deverin araca uyguladigt egim
noktalarindaki 6l¢tim kriterleri birbirlerine karistirilmadan analiz edilmistir.

e "X Egim">4.4 AND "Donus Yonu" = 'duz' ise sonu¢ = (Dever Fazla)
e "X Egim"<-4.4 AND "Donus Yonu" = 'duz' ise sonu¢ = (Dever Fazla)

Uygulamaya gore hatali dever noktalarinin yalpa acgisina gore tespit edilmesi asagidaki
sorgulara gére olmaktadir.

"X Egim" > 0 AND "Donus Yonu" = 'sol' ise sonu¢ = (Dever Fazla)

"X Egim" <0 AND "Donus Yonu" = 'sag' ise sonu¢ = (Dever Fazla)
"X Egim" > 7 AND "Donus Yonu" = 'sag' ise sonu¢ = (Dever Eksik)
"X Egim" < -7 AND "Donus Yonu" = 'sol' ise sonug = (Dever Eksik)

Calisma kapsaminda Buca-Bornova ve Buca-Uckuyular giizergahlarindan alinan toplam dever
verileri, dever verileri iizerinde yapilan sorgu sonuglari, toplam dever verilerinin sorgu
sonucunda ortaya ¢ikan toplam hatali dever verilerine oran1 Tablo 10’da gdsterilmistir.
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Tablo 10. Toplam dever verileri ile sorgu sonucundaki toplam hatali dever verileri

Aciklama Buca - Bornova Buca - Uckuyular
Elde Edilen Toplam Veri Sayis1 64.487 83.413
Her Iki Giizergahtaki Toplam Veri Sayist 147.900
Giizergahlara Gore Toplam Dever Hata Sayisi 8.228 3.946
Gtizergahlara Gore Dever Hata Orant %13,39 905,35
Her Iki Giizergahtaki Toplam Dever Hata Sayist 13.100
Her iki Giizergahtaki Toplam Dever Hata Oram %8,85
4, Tartisma

Bu ¢alisma otomotiv miihendisligi, ulastirma miihendisligi, bilgisayar programlama, bilgisayar
donanimi ve CBS’yi bir araya getirip kent dis1 otoyollardaki hatali dever noktalarini tespit
etmek i¢in sistemsel bir yaklasim sunmaktadir. Bu baglamda belirlenen yol giizergahlarinda,
arag¢ lizerinde ¢aligan gomiilii sistem yardimiyla dever Olciimleri yapilmis olup elde edilen
veriler CBS haritalarinda belirlenen 6l¢iim kriterlerine gore gosterilmistir. Verilerden elde
edilen dever hata raporu KGM’ye veya ilgili KGM operasyonel birimine karar vermesinde
fayda saglayacak bir sistemi olusturmaktadir.

Calismada, karar verici merciinin tek bir noktaya odaklanarak karar vermesinden ziyade,
gomiilii sistem uygulamasiyla farkli bir bakis gelistirilerek karar vericiye alternatif ¢oziimler
iretilmesi amaclanmistir. Bu baglamda ortaya ¢ikan sonuglar karar verici merciiye raporlanarak
ileriye doniik su faktorlerde fayda saglamaktadir;

Maliyet: Calismada kullanilan donanim gereglerinin maliyeti olduk¢a ucuzdur. Herhangi bir
bozulma durumunda yeni arag ve gerecler kolayca tedarik edilebilmektedir. Esas olarak,
maliyeti ara¢ yakit1 olusturmakta, maliyet 6l¢lim yapilacak karayolunun uzunlugu ile dogru
orantilidir.

Zaman: Uygulama hareket halindeki arag tlizerinde calistig1 igin istenilen otoyol bolgesinde
veya bir noktadan diger noktaya kadar olan otoyol araliginda hizli bir sekilde veri alim1 yaparak
sonu¢ elde edebilmektedir. Bu sayede yol bakim onarim ¢alismalarinda bir 6n rapor
olusturularak sorunlu yol noktalar1 daha hizli belirlenebilecektir. Ayrica, gomiilii sistem
yardimi ile elde edilmis veriler CBS yaziliminda ige aktarilarak hatali dever noktalar1 harita
iizerinde gosterilebilmekte, cografi sorgu ve analizler ile bilgi ¢ok kisa bir siirede
iretilebilmektedir.

Is Giicii: Calisilacak yol iizerinde uygulamanin tarama yapmasi ve diizeltilmesi gereken yol
noktalarini belirlemesi ciddi anlamda is yiikiinii kurum i¢inde azaltacaktir.

Insan Hayati: Genellikle yol iizerindeki hatali dever noktalar1 kaza veya sikayet iizerine
incelenmektedir. Calisma ile yol iizerindeki dever hatalarinin belirlenmesi yol {izerindeki
kusurlu noktalarin trafik kazalar1 yasanmadan 6nce tespit edilmesini saglayacaktir.

Kullanilan yontem ileride gelistirilebilir niteliktedir. Bu yoniiyle ¢aligma kapsaminda kent dis1
otoyollardaki hatali dever tespitine dair tasit lizerinde calisgan gomiilii sistem uygulamalari
giinimiizde KGM gibi kurumlarda veya 6zel sektorde kullanilmasi onerilmektedir. Trafik
kazalar1 yasanmadan veya yasanmasina sebebiyet verecek faktorler ortaya c¢ikmadan
karayollar1 {izerinde yapilan bu ¢aligma, KGM igerisindeki yol ve onarim bakim faaliyetlerinde
dinamizmi arttiracagi da dngoriilmiistiir.

Bu ¢alisma sonucunda karayollarinda bulunan hatali dever noktalar1 yerinde 6l¢iimlerle elde
edilen dever agilart ile karsilagtirilamamistir. Calisma sonucunda elde edilen hatali dever
noktalarinin, yolun yapim asamasinda yapilan dl¢iimlerle karsilastirmasi hatali 6l¢iim degerini
veya zaman faktoriine bagli olarak degisen dever degerlerinin boyutunu ortaya ¢ikarabilecektir.
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Bu sebeple, gelecekteki bu veya buna benzer g¢alismalarda elde edilen verilerin yerinde
Olctimlerle elde edilen verilerle karsilastirilmasi olduk¢a 6nem arz etmektedir. Ayrica, calisma
giizergahlar1 iizerindeki olus bigimleriyle birlikte trafik kazalarinin konumlar1 hatali dever
bulgusuna ait konumlarla Kkarsilastirilmasi elde edilen bulgularin niteligini arttiracagi
Ongoriilmiistiir. Bu yiizden, ilerdeki ¢alismalarda kullanilan yontem ile yerinde dlgiimlerin
karsilastirilmas1 ve elde edilen bulgular {izerinde yol geometrisine baglh trafik kazalarinin
yasanip yasanmadig1 incelenecektir.

Calisma sonucunda elde edilen bulgular belirli teknik 6zelliklere sahip bir ara¢ kullanilarak elde
edilmistir. Farkli bir model ara¢ kullaniminda bazi bulgularin farkli olmasi olasidir. Bunun
yaninda, gelecekte uygulamanin daha saglikli sonuglar verebilmesi i¢in ¢alisma kapsaminda
calisan sensorlerin ara¢ govdesi yerine siispansiyon sistemine ve aks bdlgesine yakin alt
takimlara konumlandirilabilir. Bu sayede aracin yol ile tepkimeye girdigi ilk noktadan veri
alimi saglanarak daha net 6l¢iimler yapilabilir.

GPS’den elde edilen koordinatlarin saniyede 1 adet, sensorlerden ise saniyede 50 adet veri
alinmasi iki koordinat arasinda kalan ve koordinatlandirilamayan noktalarda sorun teskil
etmektedir. Ileriki c¢aligmalarda interpolasyon yontemi ile arada kalan noktalarin
koordinatlandirilmasi olasidir. Ayrica, elde edilen veriler lizerindeki enlem ve boylam bilgileri
tizerinde birden fazla egim ve jiroskop verisi bulunmaktadir. Her bir veri parg¢acigina bir
konumlama yapilmast sensor veri alim hizlarinin konum veri hizina esit olmasiyla
coziilebilecegi diisiiniilmektedir.

Zamanla piyasaya siiriilecek olan daha gelismis ivme ve jiroskop sensorleri arag iizerinde
kullanilabilecegi 6ngoriilmektedir. Siispansiyon sistemindeki hareketlenmeleri inceleyen ek bir
sensOr kullanimi verilerin dogrulama asamasinda daha yararli olabilecegi 6ngoriilmektedir.

Etik Kurul Onay Beyam

llgili calismada insan veya hayvan katilimcilardan veri toplanmadig: igin etik kurul izni
gerekmemektedir.
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The Relationship between Dispositional Affect and Traffic Locus of Control
in Driving
Burcu Arslant”
! Department of Psychology, Middle East Technical University, Ankara, Turkey
Abstract

The locus of control and dispositional affect of drivers has been claimed to influence driver behaviors. The positive affect and
internal locus of control were usually claimed to be related to safety behaviors, whereas negative affect and external locus of
control were shown as related to risky behaviors. To investigate the locus of control in the traffic context, multidimensional
traffic locus of control (T-LOC) was developed with four dimensions; self, other drivers, vehicle/environment, and fate. In the
current study, these four dimensions were used to investigate traffic locus of control. Even though traffic locus of control and
affect factors are widely referred to as related to driver behaviors, their relationship has not been investigated. The aim of this
study is to investigate the relationship between drivers' traffic locus of control and dispositional affect. The results showed that
positive affect was related to attributing to other drivers and fate rather than their behaviors. On the other hand, negative affect
led drivers to attribute causes of accidents to their behavior. The implications of the results, the limitations of the study, and
the future directions were discussed.

Keywords: road safety, driver safety, traffic locus of control, negative affect, positive affect

Siiriiciilerin Genel Duygu Durumu ve Trafik Kontrol Odaklar1 Arasindaki Iliski
0Oz

Siirtictilerin kontrol odaklarinin ve genel duygu durumlarimin siiriicii davranislar {izerinde etkisi oldugu diisiiniilmektedir.
Genel olarak, pozitif duygu durumu ve igsel kontrol odag: giivenli davranislarla iliskilendirilirken, negatif duygu durumu ve
digsal kontrol odagi riskli davranislarla iliskili bulunmustur. Kontrol odag: faktoriinii siiriiciilik kapsaminda incelemek igin
Cok Boyutlu Trafik Kontrol Odag1 Olcegi gelistirilmistir. Bu dlgekte dort boyut ortaya ¢ikmustir; benlik, diger siiriiciiler,
arag/gevre ve kader olusturmaktadir. Literatiirde genel duygu durumu ve trafikte kontrol odag: faktdrlerinin siiriicii giivenligi
ile iligkisi sik¢ca bahsedilmis olmasina ragmen bu faktdrler arasindaki iliski heniiz ¢alistimamigtir. Bundan yola ¢ikarak,
caligmanin amaci siiriiciilerin trafik kontrol odaklari ile duygu durumlar arasindaki iligkini incelemektir. Calismanin
sonuglarina gore, pozitif duygu durumu, siiriiciilerin kaza sonuglarini kendi davranislarindan ziyade diger siiriictiler ve kader
faktorlerine atfetmeleri ile iligkili bulunmustur. Diger yandan, negatif duygu durumu ise siiriiciilerin kazalar1 kendi
davraniglarina atfetmesi ile iliski bulunmustur. Sonuglar ile birlikte caligmanin kisitliliklar1 ve gelecek ¢alismalar igin dneriler
tartigilmustir.

Anahtar Kelimeler: yol giivenligi, siiriicii davraniglari, kontrol odagi, pozitif duygu durumu, negatif duygu durumu
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The Relationship between Dispositional Affect and Traffic Locus of Control in Driving

According to the latest report of the World Health Organization on Road Safety (2018), 1.35
million people died on roads in 2018. Even worse, the fatalities due to traffic accidents are the
leading cause of deaths of children and young adults (age of 5-29). According to the monthly
reports of the Turkish Security General Directorate (Emniyet Genel Miidiirligii, 2021), 42283
traffic accidents with 254 fatalities occurred in Turkey in September 2021. Moreover, 99% of
defective fractions belong to the road users (drivers, pedestrians, cyclists), and 1% is related to
environmental and vehicular factors. Several factors such as age and gender of drivers
(Taubman-Ben Ari & Yehiel, 2012), the experience level (Borowsky, Shinar & Oron-Gilad,
2010; Deery, 1999), and personality characteristics contributed to the possibility of involving
serious traffic accidents. Personality factors related to involving in an accident ranged variedly.
It was suggested that personality characteristics such as neuroticism (Taubman-Ben Ari &
Yehiel, 2012), thrill-seeking, and impulsiveness (Beirness, 1993) were significantly related to
aberrant driver behavior, in turn, serious traffic accidents. These personality characteristics
were stable; thus, their effect on driver behavior might have resistance to change. However,
other personality characteristics may change over time, so they should be focused on, such as
control beliefs.

1.1. The Locus of Control (LOC)

The drivers' control belief about who/what controls the life events was addressed as a notable
factor leading drivers to aberrant or safe driver behaviors (Beirness, 1993). Recent studies
showed that control beliefs could determine individuals' behaviors on many conditions, such as
business/career-related issues (Asante & Affum-Osei, 2019; Mulki & Lassk, 2019; Ulas &
Yildirim, 2019; Xiao, Wu & Liao, 2018); academic-related issues (Bang, Chang, Lee, Kim &
Taliaferro, 2019; Chukwuorji, Ituma & Ugwu, 2018; Prihadi et al., 2018); health-related issues
(Cheng & Fumham, 2019; Hovenkamp-Hermelink et al., 2019; Golding et al., 2019; Radcliff
et al., 2018) and safety behaviors (Dave, Mesarosova, Siegling, Tremblay & Saklofske, 2019;
Haas & Yorio, 2019; Nykénen, Salmela-Aro, Tolvanen & Vuori, 2019).

According to Rotter (1966), individuals believed what/who controls the reinforcements of
punishments they will get. These beliefs could be categorized into two groups: internal locus of
control where individuals believed in their own control over events and outcomes, and external
locus of control where they believed in external factors' control over events and outcomes.
Rotter (1975) suggested that novel or ambiguous situations heighten the effect of the locus of
control on people's behavior. When information is insufficient, individuals try to give meaning
to what is going on based on their inferences (Folkman, 1984) on who controls the situation.
Even though the number of accidents worldwide is at an alarming rate (1.35 billion people per
year) (WHO, 2018), the occurrence rate in proportion to the number of cars in traffic might be
seen as a rare event. Thus, accident-leading situations could be considered as novel situations.
In accordance with Rotter's statement, the locus of control should take an essential role in
determining driver behavior in traffic. Anderson (1977) also suggested that the experience can
empower the beliefs about control over situations. That is, the reinforcements increase the
internal locus of control, whereas the failures increase the external locus of control. The more
individuals face negative behavioral outcomes, the more they attribute the reasons to external
factors.

Individuals with high internal LOC were known to perform better since they considered more
about their performance than those with high external LOC because of leading them to be more
cautious for following events (Parkes, 1984; Rotter, 1966). In parallel to this statement, Hoyt
(1973) found that drivers with a higher tendency for the internal locus of control used seat belts
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more and reported the anxiety of driving less than drivers with a high tendency for the external
locus of control.

According to Montag and Comrey (1987), drivers who attribute causes of accidents to their
behavior or skill involved in accidents less than those who attribute to external factors, such as
other drivers or luck. According to Jones and Foreman (1984), high-risk drivers reported more
external LOC than safe drivers. However, Lemarie et al. (2019) reported that internal locus of
control is related to risky driving behaviors. Similarly, Ozkan and Lajunen (2005) found a
relationship between high-risk drivers and high internal LOC. These contradicting results could
be entailed from the different measurement means.

Ozkan and Lajunen (2005) developed the Traffic Locus of Control Scale (T-LOC). According
to the authors, the T-LOC factors should have been more extended than the original two-
dimensional locus of control while examining this phenomenon in traffic settings. The findings
of this study revealed four distinct factors; Self, Other Drivers, Vehicle and Environment, and
Fate factors of driving-related locus of control. The self LOC referred to attributing the causes
of the accident to drivers' behavior and skills, whereas the other drivers LOC referred to
attributing it to other drivers' behavior and skills. The vehicle and Environment LOC indicated
that vehicular or environmental factors are causes of accidents in traffic. Lastly, the fate LOC
reflected attribution of accidents' causes to luck and fate.

The multidimensional T-LOC factors were found as related to driver behaviors. The self LOC
was found as related to accident involvement, offenses, errors, and aggressive and ordinary
violation. The other drivers LOC was, on the other hand, were found negatively related to errors.
The vehicle and environment LOC was found as negatively related to offenses and positively
related to errors (Ozkan & Lajunen, 2005). Also, Oz (2016) stated that the fate LOC was related
to higher errors and lower positive driver behavior. Dogan (2006) found that the risk evaluation
is affected by T-LOC. Drivers who think their risk of accident involvement was high were more
likely to attribute accidents' cause to their behavior and skills. Gianfranchi and Tagliabue (2018)
stated that the fate factor of T-LOC was an important factor for discriminating reckless drivers
from cautious drivers. Drivers with the high fate LOC seemed to have a more defensive driving
style. Reckless drivers attributed the causes of accidents to unknown or unmanageable events
so that they do not hesitate to take risks on the road.

Besides behavioral effect, the control beliefs of individuals were stated as having a role on
individuals' cognitive processes, such as stress coping and dispositional affect. (Diehl & Hay,
2010; Karstoft, et al., 2015). Internal LOC had a protective role on chronic stress and led people
to adopt more effective coping strategies (Karstoft et al., 2015). The patients with an internal
LOC were observed to seek information about the illnesses (Strickland, 1978). On the other
hand, the external locus of control was suggested to be related to coping with stress via aversive
coping strategies, such as the consumption of alcohol (Brosschot et al., 1994; Gianakos, 2002).
Similarly, affective wellbeing was claimed to be related to control beliefs. Berg et al. (2011)
suggested that higher life satisfaction was seen in people with a higher number of diseases and
a higher internal LOC. So, the internal LOC has a protective function in the face of negative
life events. Furthermore, Rubio et al., (2018) studied the relationship between personal control
beliefs and subjective wellbeing in older people of Spain. They found that the internal LOC
may increase the negative affect. They justified that the negative emotions increased if people
believed that they were responsible for the predicted outcome, especially in the case of negative
life events.
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1.2. Dispositional Affect

Dispositional affect refers to individuals' approach to a situation with positive or negative
emotions (Watson, Clarke & Tellegen, 1988). It was considered pervasive and stable in
different conditions. It included two dimensions; positive and negative affect. Positive affect
indicated to which extent people feel enthusiastic, alert, or awaken. High positive affect
indicated high pleasure and engagement toward the environment, whereas low positive affect
indicated low vigor, the tendency to depression. On the other hand, high negative affect refers
to aversive moods such as disgust, fear, nervousness, and distress, while low negative
affectivity refers to a calm and relaxed state (Watson et al., 1988).

There were very limited studies addressing the role of dispositional affect on driver behaviors.
Dispositional affect was shown to influence the driver's safety. Rhodes and Pivik (2010) stated
that the positive affect could increase risky driving. The reason could be that the positive affect
is related to the self-enhancement bias (Robin & Beer, 2001). High positive affect might lead
individuals to overestimate their skills. This overestimation may lead to taking more risks in
traffic.

On the other hand, it was suggested that the negative affect might have an effect on reducing
the speeding of drivers (Lawton et al., 1997). These results can be interpreted as positive affect
may increase drivers' willingness to show mastery over the situation or other drivers, while
negative affect may increase drivers' anxiety or fear toward consequences of having an accident.
Few studies showed that the affective traits of drivers predict how drivers handle stressful
situations on roads. Confrontive coping, where drivers react aggressively to stressful situations,
was accompanied by negative affect (Machin & Hoare, 2008), whereas task-focused coping,
where drivers focus on safe driving, was related to positive affect (Desmond & Matthews,
1997).

The relationship between locus of control and dispositional affect of drivers has not been
studied, even though it was stated that they have a role in driver safety. Consequently, this study
aims to investigate whether the dispositional effect of drivers is associated with the driver's
traffic locus of control. It was expected that drivers' dispositional affect would be related to
their control beliefs. Internal equivalent T-LOC, self LOC, is expected to be related to negative
affect, whereas external equivalent T-LOC, namely other drivers, vehicle-environment, and fate
LOC, is expected to be related to positive affect.

2. Method
2.1. Participants

Three hundred forty-four drivers were recruited for the study. 45.1% of drivers were female,
and 54.9% were male with a mean age of 24.22 (SD = 6.16). 49.1 % of participants were
graduated from high school, and 39% of drivers were received a bachelor's degree. The average
mileage of drivers was 85661 km (SD = 553453.403). 34.3% of participants never had an
accident (M = 1.48, SD = 2.13). 98% of accidents reported by drivers did not include any injury
or fatality.

2.2. Instruments
2.2.1. Demographic Information Form.

This form contains questions on age, sex, education level, experience, total mileage, accident
involvement (active and passive accidents).

m
Trafik

ve Ulagim Aragtirmalan Dergisi



Arslan / TUAD, 4(2), 84-95 88

2.2.2. Positive and Negative Affect Schedule (PANAS).

The PANAS was developed by Watson, Clark, and Tellegen (1988) in order to measure
individuals' affect state or trait. It has 20 adjectives, referring to 2 factors; negative affect (NA)
and positive affect (PA). Drivers were asked to rate their frequency of experiencing the general
states of mood with the 7-point Likert type scale (1 = never, 7 = always). Gen¢dz (2000) adopted
the scale into Turkish. Cronbach’s alpha of the PA and NA in the current study was .78 and .84,
respectively.

2.2.3. Multidimensional Traffic Locus of Control Scale (T-LOC).

The T-LOC was developed by Ozkan and Lajunen (2005) to measure the driver's attribution of
accidents to either their behavior/skill or external factors such as other drivers,
vehicular/environmental factors, and fate/luck. The scale has 17 items with a 5-point Likert
type scale (1 = not likely, 5 = most likely). Cronbach’s alpha of Self, Other drivers, Vehicle-
Environment and Fate factors were found as .83, .78, .70, and .72, respectively.

2.3. Procedure

Online survey programs were used to collect data. Participants were asked to sign the informed
consent before being given the questionnaire package. Informed consent form included
information about researchers and the aim of the study. Participants were ensured participants'
anonymity and that their results will be used solely for research purposes.

3. Results
3.1. Bi-Variate Correlation Analysis

Table 2 showed the correlations among the demographic variables (age, sex, active accidents,
total mileage), the Multidimensional T-LOC Scale factors (Self, Other Drivers, Vehicle-
Environment and Fate), and the PANAS factors (Negative and Positive Affect). Significant
correlations were found between PANAS factors and demographic variables. Sex correlated
negatively with Negative Affect (r = -.11), which was interpreted as female participants
reported more negative affect than male participants. Finally, total mileage correlated positively
with Positive Affect (r = .12).

“Self” and “Vehicle-Environment” correlated significantly with Negative Affect (r = .17, r =
.10), whereas “Vehicle-Environment” correlated negatively with sex (r = -.16), and total
mileage (r = -.11). "Fate" and "Other Drivers" factors did not correlate with demographic
variables and PANAS factors.

3.2. Hierarchical Regression Analysis

Four separate hierarchical regression analyses were performed on each Multidimensional T-
LOC Scale factor (Self, Other Drivers, Vehicle and Environment and Fate). In each analysis,
sex and total mileage were entered into the model in the first step as control variables because
only these variables were found as correlated with any T-LOC factors. The Negative and the
Positive Affect factors were forced into the model in the second step.

As presented in Table 3, sex (8 =-0.14, p < .05) and total mileage (8 =-0.12, p <.01) was not
found related to any T-LOC factors but Vehicle-Environment LOC. Female participants
reported more Vehicle-Environment LOC than males. Also, drivers' experience was negatively
related to the attribution of accident causation to vehicular or environmental factors.
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After controlling age and total mileage, some relationships between the dispositional affect
factors and the multidimensional traffic locus of control factors were discovered. Self LOC
factor was detected as positively related to Positive Affect, f = 0.17, p < .01. Other Drivers
LOC (f = 0.13, p < .05) and Fate LOC (# = 0.13, p < .05) factors were found as related to
Negative Affect.

Table 2. Correlations among demographic variables, total number of active accidents, total
mileage, year of license, T-LoC factors, and PANAS factors

1 2 3 4 5 6 7 8 9 10 11
1. Age 1
2.Sex A1* 1
3. Active Accident -.04 -.07 1
4.Total Mileage A13* -.02 -.03 1
5.Year of Licence .88* .10 -.03  .32*%* 1
6. Positive Affect .08* -.05 -03  .12* .10 1
7. Negative Affect -.05 -11* .10 -06 -07 -32*%* 1
8. Self -.02 -.06 -.03 .03 -.05 -.05 17 1
9. Other Drivers .08 -.10 -10  -.00 .06 .10 .08 .36%* 1
10. Vehicle-Environment .03 -16**  -07 -11* -03 .03 A1* 43%*F 43%* 1
11. Fate -.05 -.06 .06 -09 -.08 .08 .07 -06 -16** .05 1
Note: *p < .05, ** p < .01
4. Discussion

The hierarchical regression analysis indicated that the traffic locus of control was related to the
dispositional affectivity of the drivers. Only, self LOC was positively related to the negative
affect. Attributing the causes of accidents to one's skills and behaviors were seen more in drivers
who have a high negative affect. Since negative affect was related to negative emotions such as
guilt or shame (Watson et al., 1988), it was suggested that individuals with high negative affect
could perceive negative life events as their responsibility, and mostly remember these events,
rather than events where external factors are responsible (Rubio et al., 2018). It was possible
that drivers with high negative affect mostly remembered accidents or near-accident which they
are responsible for; thus, they constructed a belief that the accidents happen because of their
behavior and skills. Even if they did not have any accident history, their intrinsic negative
feelings (e.g., guilt) could lead them to attribute the causes of the accident to their behavior. In
addition, Ambak et al. (2016) found that the internal control beliefs were associated with
anxiety and dissociation among drivers. These emotions were also underlying negative affect.
Thus, the positive relationship between negative affect and self LOC was found due to emotions
involved in both variables.

On the contrary, the positive affect was positively related to other drivers and fate LOC. The
drivers with high positive affect did not relate the causes of accidents to their behavior or skill.
In contrary to negative affect, positive affect was related to the reappraisal of past events
(Folkman & Moskowitz, 2000) and frequency of positive life events recalled (Beiser, 1974). It
can be concluded that the drivers with high positive affect reappraised their accidents or near-
accidents in more their favor where they attributed responsibility to external factors. Since high
positive affect was associated with overconfidence (Ifcher & Zarghamee, 2014) and high self-
efficacy (Brown & Mankowski, 1993), they were likely to overestimate their skills and perceive
other factors as responsible for accidents.
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Table 3. Hierarchical regression analysis on age, total mileage, PANAS factors, and T-LoC
factors

Step R2 Adj R? AR? F df B
Self LOC as a dependent variable
1 0.01 -0.00 0.01 083 341
Sex -0.04
Total Mileage 0.04
2 0.03  0.02 0.03 2.87* 339
Positive Affect -0.01
Negative Affect 0.17**

Other Drivers LOC as a dependent variable

1 0.01 0.01 0.01 1.88 341
Sex -0.2
Total Mileage -0.01
2 0.03 0.04 0.02 2.70* 339
Positive Affect 0.13*
Negative Affect 0.11

Vehicle-Environment LOC as a dependent variable

1 0.04 0.03 0.04 6.64*** 341
Sex -0.14*
Total Mileage -0.12**
2 0.05 0.04 0.01 4.41** 339
Positive Affect 0.08
Negative Affect 0.11

Fate LOC as a dependent variable

1 0.01 0.01 0.01 2.12 341
Sex -0.05
Total Mileage -0.10
2 0.03 0.02 0.02 2.69* 339
Positive Affect 0.13*
Negative Affect 0.10

*p < .05, ** p < .01, *** p < 001
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Interestingly, vehicle-environment locus of control was not related to any dispositional affect
of drivers. It was expected that the drivers with positive affect might also attribute the causes
of accidents to vehicular or environmental factors, as they did to other drivers and fate LOC
factors. It could be that due to over-confidence (Ifcher & Zarghamee, 2014) of drivers with high
positive affect, they might have perceived themselves to perform at their best even in bad
weather, hazardous road conditions, or when their vehicle has a problem. They might have
appraised the environmental or vehicular conditions as more tolerable by their behaviors and
skills than the behavior of other drivers or fate LOC factors.

The locus of control provided a useful roadmap to understanding the driver behaviors (Ambak
et al., 2016; Ozkan & Lajunen, 2015). For example, several authors stated that self LOC was
related to risky driver behaviors, such as violations (Miirean et al., 2017; Ozkan & Lajunen,
2005) and speeding (Warner et al., 2010). The findings were explained by that drivers with high
self LOC inhibited overestimated perception of their skills. However, the current study showed
that in line with the fact that overestimation of skills was an important characteristic of high
positive affect (Brown & Mankowski, 1993; Ifcher & Zarghamee, 2014), drivers with high
positive affect showed high external LOC equivalent factors; other drivers and fate. So, it can
be suggested that the positive relationship between self LOC and risky driver behavior might
not have resulted from drivers' overconfidence.

On the other hand, Rhodes and Pivik (2010) reported that positive affect was positively
associated with risky driver behaviors, whereas negative affect was negatively associated.
However, in the current study, negative affect was positively related to risky behaviors. In
contrast, positive affect was negatively related to risky behaviors. An unknown factor might
moderate the relationship between drivers' dispositional affect and locus of control.

5. Conclusion

The study aimed to understand the relationship between drivers' locus of control and
dispositional affective characteristics. The dispositional affect showed an association with the
traffic-related locus of control in the current study. Generally, negative affect was related to self
LOC, while positive affect was related to the other drivers and the fate LOC. These findings
supported some of the literature findings. In order to expand the role of affective characteristics
of drivers on their decisions or attribution in traffic, further studies are needed.

Ethics Committee Approval Statement
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Oz
Geng siiriiciiler arasinda 6liim oranlarinda rol oynayan faktdrlerden birinin riskli siiriis davranist oldugu vurgulanmistir. Bu
nedenle geng siiriiciiler arasinda trafik baglaminda risk alma davranisinin énemli bir konu olarak ele alinmasi gerekmektedir.
Cevresel ve kisileraras: faktorlerden biri olarak degerlendiren ebeveynin, sahip oldugu bilgilerin, model alma davranisinin,
ebeveynlik tarzinin geng siiriiciilerin trafik baglaminda siirlis davranislarini izlemede 6nemli oldugu bilinmektedir. Bu derleme
calismasinin amact geng siirliciilerin trafikte risk alma davranigina aile iklimi kapsaminda yeni bir bakis agis1 kazandirmak ve
ilgili calismalar temelinde ailelere ve geng siiriiciilere 6neriler sunmaktir. Toplamda 17 ¢aligmaya yer verilen bu derlemenin
bulgular kisminda ¢aligmalarin amaglari, cesitli 6lgme araclari, ebeveyn ve geng siiriiciileri kapsayan 6rneklem ozellikleri,
bagimsiz ve bagimli degiskenler arasindaki iliskiler ve sonuglar dahil edilmis, ilgili ¢aligmalarin detaylar1 amag ¢ergevesinde
ele alinmistir. Sonug olarak ebeveyn ve geng siiriiciilere trafik baglaminda detayli 6nerilere aile ikliminin 7 boyutu olan iletigim,
gbzetim, giivenlige baglilik, model olma, geri bildirim, mesajlar ve sinirlar kapsaminda yer verilmis ve geng siiriiciilerin giivenli
stirlis davranisini artirmak igin aileleri de kapsayacak sekilde toplumsal egitim aktiviteleri, sosyal, biligsel ve davranigsak
faktorler ile ilgili tavsiyelerin faydali olabilecegi vurgulanmustir.

Anahtar Kelimeler: geng siiriiciiler, aile, aile iklimi, riskli siiriis

A View for Risk-Taking Behavior of Young Drivers in Traffic: Family Climate for Road
Safety

Abstract

It has been emphasized that one of the factors in mortality rates among young drivers is risky driving behavior. For this reason,
risk-taking behavior among young drivers in the context of traffic should be considered as an important issue. It is known that
the parent who evaluates it as one of the environmental and interpersonal factors, the information parents have, the modeling
behavior, the parenting style are important in monitoring the driving behavior of young drivers in the traffic context. The aim
of this review study is to provide a new perspective on the risk-taking behavior of young drivers in traffic within the scope of
family climate and to provide recommendations to families and young drivers on the basis of related studies. A total of 17
studies were included in the part of this review, the objectives of the studies, various measurement tools, sample characteristics
covering parent and teen drivers, relationships between independent and dependent variables, and results were included, and
the details of the related studies were discussed within the framework of the purpose. As a result, parents and young drivers
were given detailed recommendations in the scope of 7 dimensions of family climate which were communication, monitoring,
commitment to safety, modeling, feedback, messages, and limits and useful recommendations were emphasized to improve
community education, social, cognitive, and behavioral factors.

Keywords: young drivers, family, family climate, risky driving

* Iletisim / Contact: Ozlem Ersan, Psikoloji Boliimii, Ankara Bilim Universitesi, Ankara, Tiirkive. E-Posta / E-mail:
ozlem.ersan@ankarabilim.edu.tr.

Gonderildigi tarihi / Date submitted: 30.09.2021, Kabul edildigi tarih / Date accepted: 26.10.2021

Almti / Citation: Ersan, O. ve Ozkan, T. (2021). Geng siiriiciilerin trafikte risk alma davranisina bir bakis: Yol giivenliginde
aile iklimi. Trafik ve Ulasim Arastirmalart Dergisi, 4(2), 96-119. doi:10.38002/tuad.1002879


https://orcid.org/0000-0002-5702-1940
https://orcid.org/0000-0002-5501-9257

Ersan ve Ozkan | TUAD, 4(2), 96-119 97

Geng Siiriiciilerin Trafikte Risk Alma Davranisina Bir Bakis: Yol Giivenliginde Aile
Iklimi

Diinya Saglik Orgiitii (DSO) tarafindan paylasilan Yol Giivenligi Kiiresel Durumu Raporu'na
(2018) gore, her yil 1,35 milyon kisi karayolu trafik kazalarinda hayatini kaybetmektedir.
Ayrica, diinya genelinde tiim yas gruplar sekizinci 6nde gelen 6liim sebebinin trafik kazalar
oldugu raporda belirtilmistir. Ozellikle 15-29 yas arasindaki gengler icin temel 6liim sebebi
trafik kazalar olarak degerlendirilmistir (DSO, 2018).

Arac temelli kaza, yaralanma ve Oliimlerin en yliksek oran1 15-24 yas arasindaki gengler
arasinda her yas grubundan daha fazladir (NHTSA, 1991). Ayrintili olarak Williams (2003),
hem 6liimciil kazalara hem de kazalara karismak i¢in en yiliksek oranin 16 yasindaki gencglerde
goriildigilinii ve 16-19 yaslarindaki siirticiilerin 6liimciil kazalara ve 6liimciil olmayan kazalara
yaslt siirliciilerden daha fazla karigtigini belirtmistir. Yasa ek olarak, cinsiyet gibi demografik
faktorler, geng erkeklerin kadin siiriiciilerden daha yiiksek kaza oranlarina sahip oldugunu
gostermistir (Williams, 2003). Geng siiriiciilerin yasli siiriiciilerden daha yiiksek kaza oranlarina
sahip oldugu ve erkek siiriiciiler kadin siiriictilerden daha yiiksek kaza oranlarina sahip oldugu
sOylenebilmektedir.

Ulusal Karayolu Trafik Giivenligi Idaresi (2010), 6982 geng siiriiciiniin 6669 dliimciil kazaya
karigtigin1 ve bu kazalarin 2007 yilinda 7650 6liimle sonuglandigini belirtmistir. Ayrica ilgili
kazalarda geng siiriiciilerin %41'1 (3174), geng siiriiciilerin araglarinda bulunan yolcularin
%24' (2029), diger araclarin yolcularinin %24 (1882) ve trafikte bos kalanlarin %8'1 (625)
hayatin1 kaybetmistir. Sonug olarak, 21 yasindan kiigiik insanlar toplam Slimlerin %78'ine
dahil edilmistir (NHTSA, 2007).

Ulusal Karayolu Trafik Giivenligi Idaresi (2010), motorlu tasit kazalarmin Amerika Birlesik
Devletleri'ndeki gengler arasinda 6nde gelen 6lim nedeni oldugunu belirtmistir. 16 ile 20 yas
arasindaki siirtictiler, diger yas gruplarina gore 2 kat daha fazla dliimciil kazaya karigmaktadir.
Buna ek olarak, Lee ve Schofer (2003), ABD'deki siiriiciilerin %20'sinin 25 yasindan kii¢lik
oldugunu ve beklenenden ii¢ ila dort kat daha fazla kaza gegirdiklerini ifade etmistir. Clarke,
Ward ve Truman (2002), geng siiriiciilerin yasl siiricilerden 2,5 kat daha fazla kaza yaptigini
belirtmistir. Ayrica, Altyapi, Ulastirma ve Bolgesel Ekonomi Biirosu'na (2012) gore, 17-25 yas
arasi insanlar Avustralya'nin toplam niifusunun %12,9'unu icermesine ragmen, karayolu kaza
Oliimlerinin %21,9'una katilmistir.

Tiirkiye'de Emniyet Genel Miidiirliigii ve Tiirkiye Istatistik Kurumu (TUIK), 2015 yilinda 183
011 oliimciil kaza meydana geldigini aciklamistir. Bu kazalar nedeniyle 7530 kisi 6lmiis, 304
421 kisi yaralanmistir. Bu rakamlara ek olarak trafik kazalarinda 6lenlerin%40,7'si siiriiciilerdir.
TUIK'in kazalarla ilgili son verileri 2016 yilinda Tiirkiye'de 270 150 kaza meydana geldigini
gostermistir. Ayrica bu kazalarda 2347 kisi hayatin1 kaybetmis, toplam 202 722 kisi
yaralanmistir. Bu rakamlar toplam kazalarda verilmesine ragmen, TUIK'in Trafik Kazasi
Istatistikleri Raporu (2013) trafik kazalarina karisan, dlen ve yaralanan siiriicii sayisini yas
gruplaria gore gruplandirmistir. 2013 Yilinda trafik kazalarinda 15-17 yas arasi on bes, 18-20
yas arast 35, 21-24 yas aras1 41 kisi hayatin1 kaybetmistir. Trafik kazalarinda 6lenlerin sayisinin
yani sira 15-17 yaslarinda 4315 yarali, 8637'si 18-20 yas arasinda, 21-24 yaslarinda ise 10749
kisi yaralanmustir.

Geng stiriiciilerin dahil oldugu kazalarda ortaya ¢ikan yiliksek 6liim oranlariyla ilgili yapilan
calismada onemli oldugu belirlenen faktorler arasinda geng siiriiciilerin deneyimsiz olmasi,
alkol tiiketiminden sonra ara¢ kullanmasi, ara¢ kullanirken cep telefonu ile ilgilenmesi,
arabadaki yolcular veya emniyet kemeri kullanilmamasi belirtilmistir (Morrissey ve Mello,
2014). Buna ek olarak, alkol tiiketimi ve uyusturucu madde kullanimi ile geng siirtictilerin riskli
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ara¢ kullanmalar1 arasinda iliski oldugu oOne siiriilmistiir (Vassallo ve ark., 2008). Geng
stiriiciiler arasinda Oliim oranlarinda rol oynayan diger faktorler ise dikkatsizlik, zayif
risk/tehlike algisi, heyecan arayis1 veya doyum arayisi ile iliskiliyken, diger dnemli faktor ise
riskli siirlis davranisi olarak vurgulanmistir (Begg ve Langley, 2001; Jonah, 1986; Willams
1998). Bu nedenle 6liim oranlariyla iliskili faktorler de g6z onilinde bulundurularak, geng
siiricliler arasinda trafikte risk alma davranisinin 6nemli bir konu olarak ele alinmasi
gerekmektedir.

Davraniglarin merkezi belirleyicileri, tutumlar, algilanan risk, sosyal normlar ve algilanan
davranis kontrolii gibi c¢esitli degiskenleri icermektedir. Ayrintili olarak, trafik glivenligine
yonelik tutumlarin agresif siiriis davranislarinin, hizli siiriis ve beyana dayali 6l¢iimlerine dayali
kazaya dahil olma ile iliskili oldugu bulunmustur (Parker ve Manstead, 1996; West ve Hall,
1997; Parker, Lajunen ve Stradling, 1998). Ayrica, diger yas gruplariyla karsilastirildiginda,
geng siirliciiler algilanan riskler g6z oniline alindiginda trafikte olasi riskleri hafife alma
egilimindedir. Geng siiriiciilerin riskli siirlis davranislar1 “sorun” (Jessor ve Jessor, 1977) veya
“pervasiz” davraniglar (Arnett, 1992, 1995) olarak degerlendirildiginde, altta yatan nedenler
vurgulanmalidir. Geng siiriiciiler, yetiskin benzeri statliye sahip olma istegi sebebiyle riskli
stirlis gibi sorunlu davranislarda bulunurlar (Jessor ve Jessor, 1977). Buna ek olarak, geng
stiriciiler trafikteki tehlikeleri daha az biitiinsel algilamaya (Milech, Glencross ve Hartley,
1989; Deery, 1999) ve kendi siirlis becerilerini abartmaya egilimlidirler (Moe, 1986).

Siimer, Lajunen ve Ozkan (2005), riskli siiriis davranisini “bir kisinin tehlikeli sollama, kirmiz1
1s1kta gecmesi, asirt hiz vb. gibi trafik kazalarina karigsma olasiligini artiran davraniglar " olarak
tanimlamiglardir. Jonah (1986) ve Williams (1998), yakin takip, alkol etkisi altinda arag
kullanma ve madde kullanimi gibi diger davraniglar1 da riskli siiriis davraniglari olarak
eklemistir. Geng siiriiciilerin trafikte risk alma davraniglar1 temelde kim olduklar1 ve
cevrelerinin nasil oldugunun bir {iriinii olarak ele alinabilmektedir (OECD, 2006).

1.1. Aile Iklimi ve geng Siiriiciilerin Risk Alma Davramsina Kuramsal Yaklasimlar

Curry, Peek-Asa, Hamann ve Mirman (2015) genetik ve ¢evresel faktorlerin, ebeveynin sahip
oldugu bilgilerin, model alma davraniginin, ebeveynlik tarzinin geng siiriiciilerin trafik
baglaminda siirlis davraniglarini izlemede 6nemli oldugunu vurgulamislardir. Ayrica yazarlar,
cocuklarin gelisiminde ebeveynlerin oynadigi rolden yola ¢ikarak duyarli ebeveynlerin
cocuklarin gelisiminde uygun davranigsal smirlar belirlediginin altin1  ¢izmislerdir.
Ebeveynlerin siiriis baglaminda geng siiriiciilerin davranislarini diizenlemesine dahil olmasini
anlamak icin temel yaklasimlardan bahsedilmelidir. Ilk olarak Bandura’nm (1977) Sosyal
Ogrenme Kurami bu baglamda ele alinabilir. Sosyal Ogrenme Kuramina gore gocuklarmn
davraniglarini1 sekillendiren temel faktér model almadir. Yapilan bir ¢alismada ebeveynlerin
alkol tiikketmesi, sigara i¢gmesi veya kurallar1 ihlal etmesi ¢ocuklarinda da benzer davranis
kaliplar1 gbzlemlendigi bulunmustur (Corvo ve Carpenter, 2000; White, Smith, Koss ve
Figueredo, 2000). Bartholomew, Parcel, Kok, Gottlieb ve Fernandez (2011), davranislarin
dogrudan sozlii ikna veya deneyimlerle baskalarindan 6grenerek degistirilebilecegini; dolayli
olarak Bandura'nin sosyal 6grenme teorisine dayanan deneyim ve gozlemlerle ortaya ¢ikacagini
belirtmistir. Dogrudan ve dolayli mekanizmalarla ilgili olarak, gengler ebeveynlerinin
davraniglarint dogrudan goézlemler ve davraniglarini siirlis baglaminda uygulayacagini
soylemek miimkiindiir (Wilson, Meckle, Wiggings ve Cooper, 2006). Dahasi, kisilik ve
tutumlar dolayh olarak siiris baglaminda da benzer bir model gosterebilmektedir (Ehsani,
Simons-Morton, Xie, Klauer ve Albert, 2014).

Siiris davranisi aile sosyallesmesi kapsaminda degerlendirildiginde suga yatkin aile
sosyallesmesi ve trafik cezalar1 i¢in babalar ve ogullar1 arasinda pozitif bir iliski oldugu Carlson
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ve Klein (1970) tarafindan belirtilmistir. Bunun yani sira, Prato, Lotan ve Toledo (2009), geng
erkek siirlicti davraniglari ile annelerinin ve babalarinin siirlis davranislar1 arasinda anlamli bir
iligki oldugunu bulmuslardir. Dahasi, gen¢ kadin siiriiciiler ile annelerinin benzer siiriis
davraniglart gosterdigi de bulunmustur. Aile baglaminda, Brookland, Begg, Langley ve
Ameratunga (2008), ergenlerin stajyer siiriicii kosullarina diisiik uyumu ile bagimsiz olarak
iliskili faktorler su sekilde bulmustur: diisiik ebeveyn kosullar1 bilgisi, ebeveynlerin az sayida
stiris kurali uygulamasi, ergen arag sahipligi ve ebeveyn kazasi katilimi. Ergenlerin kaza yapan
bir siiriicii olmasiyla bagimsiz olarak iligkili faktorler soyle belirtilmistir: ebeveynlerin lisans
vermeyi aktif olarak geciktirmesi, ergen ara¢ sahipligi ve ebeveyn kaza katilimi. Ornegin,
gengler ebeveynlerinin benzer davranis modelini gozlemlediklerinde sarhosken araba
kullanabileceklerini diisiinebilmektedir (Evans-Whipp ve ark., 2013).

1.2. Yol Giivenliginde Aile iklimi Kavram

Sosyal Ogrenme Kuramina ek olarak, Taubman-Ben-Ari ve Katz-Ben-Ami (2013), aile
baglaminda gilivenlik iklimine vurgu yaparak konuyla ilgili farkli bir bakis agis
gelistirmislerdir. Kavram olarak “giivenlik iklimi”, ¢alisanlarin kurum giivenligi rolii ile ilgili
algilar1 olarak tanimlanmistir. Bu algilar, kurumlarin politikalari, yonetim siiregleri, genel
uygulamalar1 ve temelde giivenlikle ilgili oncelikleri ile iliskilidir (Zohar, 1980). Zohar (1980),
iscilerin giivenlik onceligi ile ilgili algilarmi ve beklentilerini, denetcilerini veya iistlerini
gozlemleyerek gelistirildigini belirtmistir. Trafik baglaminda giivenlik iklimi kavrami ele
alindiginda ise kazalar ve yaralanmalar gibi giivenlik davranigin1 ve gilivenlikle ilgili olasi
sonuglar1 tahmin etmek i¢in bu kavram literatiirde 6nemli bir yere sahiptir (6rn: Christian,
Bradley, Wallace ve Burke, 2009; Barnes ve ark., 2008). Benzer sekilde, Taubman-Ben-Ari ve
Katz-Ben-Ami (2013), giivenlik ikliminin aile boyutlarina dayali geng siiriiciiler iizerindeki
etkisini incelemek i¢in kavrami “yol giivenligi i¢in aile iklimi” adinda yeni bir bakis agist ile
ele almiglardir. Yol gilivenligi icin aile iklimi; iletisim, gozetim, giivenlige baglilik, mesajlar,
model olma, geri bildirim ve simrlar olarak yedi boyuttan olusmaktadir. /letisim boyutu, geng
stiriciilerin siiriis davranisi, risk alma davramislar1 ve ebeveynlerin yoldaki olasi tehlikeleri
aciklama egilimi hakkinda agik ve dogrudan iletisimin Gnemini ve geng sliriiciilerle arag
kullanma konusunda agik¢a tartismanin aile baglaminda nasil sekillendigi ile iliskilidir. Diger
bir boyut gozetim, genglerin siiriis davraniglart ve aligkanliklar1 hakkinda ebeveynlerin nasil
gozetim halinde olduklari ile ilgilidir. Giivenlige baglilik boyutu, ebeveynlerin geng siirticiilere
yol giivenligi ve giivenlik egitimi i¢in zaman ayirmasi, trafik kurallarina uymalari ile ilgili
gerekli iletisime yatirim yapmak olarak agiklanabilir. Model olma, ebeveynlerin siiriis tarzlarini
ve trafik yasalarma kars: tutumlarim geng siiriiciilere yansittiklart modeli igerir. Ornegin, bu
davranis ve tutumlar trafik kurallarina uymayi, acele, yorgun veya stresli bir durumda
olmalarina ragmen giivenli siirlis yapmay1 igermektedir. Geri bildirim boyutu, olumlu geri
bildirim vermek ve giivenli siiriis konusunda tesvik etmekle iliskilidir. Mesajlar boyutu,
ebeveynlerin giivenlik ile ilgili geng siiriiciilere verdigi net mesajlardan olusmaktadir. Bu
nedenle, geng siiriiciiler siiriis ile ilgili saglanan net mesajlar1 agik¢a anlayabilirler. Sinirlar olan
son boyut ise ebeveynlerin geng siiriiciilerin siiriis davraniglarina koydugu sistematik ve agik
smirlar1  icermektedir. Ayrica, ebeveynler geng siriiciileri trafik ihlalleri konusunda
belirledikleri sinirlar kapsaminda disipline edebilirler (Taubman-Ben-Ari ve Katz-Ben-Ami,
2012).

1.3. Calismanin Amaci

Yol giivenliginde aile iklimi ve geng siiriiciilerin trafikte risk alma davranislari ele alindiginda
ilgili calismalar bu konunun kapsamli bir sekilde ele alindigini ve ailenin aslinda bu konuda ne
kadar etkin rol oynadigii gostermistir. Ornegin, Shope, Waller, Rahhunathan ve Patil (2001),
yiiksek diizeyde ebeveyn gozetiminde arag kullanan genglerin daha diisiik ciddi kazalara dahil
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oldugunu bulmustur. Ebeveyn etkisi ile ilgili bir baska calismada ise ebeveynlerin arag
kullanma ile ilgili belirli kurallar1 oldugunda geng siiriiciilerin trafik kurallarina daha fazla
uyguladiklari, akranlarinin siiriis esnasinda dikkatini daha az dagittigini ve daha az agresif arag
kullandig1 bulunmustur (Beck, Shattuck ve Raleigh, 2001). Buna ¢k olarak ¢alismacilar siiriis
sirasinda ebeveynleri tarafindan denetlenmeyen genglerin yiiksek riskli stiriiciiler olma
ihtimalinin daha yiiksek oldugunu bulmuslardir. Ayrica, Prato ve ark. (2009) yaptig1 calismanin
sonucunda, geng erkek siiriicii davraniglar1 ile ebeveynlerinin siirlis davraniglari arasinda
anlamli bir iliski oldugunu gozlemlenmistir. Calismanin diger bir bulgusu ise kadin siiriictilerin
anneleriyle benzer siirlis davraniglar1 gosterdigidir. Bianchi ve Summala (2004), ebeveynlerin
geng slirticiilerin trafik kazasina dahil olmasinda etkileri oldugunu belirtmistir. Calismada, geng
sliricii-ebeveyn ciftleri Siirici Davranislart Anketi’ni doldurmustur (Reason, Manstead,
Stradling, Baxter ve Campbell, 1990). Sonuglar ise babalarin siiriis davraniglar1 agisindan
ogullar1 ve kizlar1 lizerinde etkisi oldugunu; bununla birlikte, annelerin de kizlar1 tizerinde
ogullarindan daha fazla etkisi oldugunu goéstermistir. Bazi ¢alismalarin ebeveynin cinsiyetinin
de riskli siiriis iizerinde etkisi olduguna odaklandig1 bilinmektedir. Ornegin, ebeveynlerin trafik
kapsaminda gen¢ kizlari lizerinde geng erkek siiriiciilere gore daha fazla kontrole sahip
olduklar1 bulunmustur (6rn: Barnes, Reifman, Farrell ve Dintcheff, 2000; Borawski ve ark.,
2003; Li, Feigelman ve Stanton, 2000). Ote yandan, diger bir calisma, kaza durumlarinda
ebeveynlerin rollerinin daha az dikkat ¢ektigini gostermistir (Ferguson, Williams, Chapline,
Reinfurt ve Leonardis, 2001). Sonug olarak, yol giivenliginin aile iklimi kapsaminda ele
alinmasi1 geng siiriiciiler arasinda risk alma davranislarin1 aragtirmak i¢in 6nemli kisilerarasi
faktorlerden biri olarak kabul edilmektedir. Bu derleme ¢alismasinin amaci ise geng siiriiciilerin
trafikte risk alma davranigina aile iklimi kapsaminda yeni bir bakis agis1 kazandirmak ve ilgili
caligmalar temelinde ailelere ve geng siiriiciilere oneriler sunmaktir.

2. Yontem

Geng siirilictiler arasinda trafikte risk alma davranigi ve aile iklimi ile ilgili yayinlar cesitli
faktorler agisindan incelenmistir. Ayrica bu calismalara farkli 6lgme yontemleri de dahil
edilmistir. Geng siiriiciilerin trafikte risk alma davranislar1 ve yol gilivenligi kapsaminda aile
iklimi ilgili yayinlara ulagsmak igin basta Scopus (Wwww.scopus.com) olmak iizere g¢esitli
elektronik veri tabanlar1 kullanilarak ilk adimda ilgili anahtar kelimeler “geng stirticiiler”, “riskli
stirtis” (risky driving) ve “aile iklimi” (family climate) kullanilmistir. Daha sonra anahtar
kelimeler, incelemede belirtilen ilgili faktorlere gore eslestirilmistir. Sadece “riskli siiriis”
aramasi ile 98 574 calismaya ulasilirken “aile iklimi ve riskli siiriis” i¢in 2149 sonuca
ulasilmistir. Ugiincii adimda ise belge tiiriinii aramak igin “geng siiriicii” (young driver), “aile
iklimi” (family climate) ve “riskli siiriis” (risky driving) kelimeleri girilmis ve 580 ¢alismaya
ulasilmistir. Tlgili ¢alismalara ulasmak igin “makale” ve “basim asamasinda makale”
secenekleri se¢ilmistir. Son olarak derleme ¢alismasinin amacina uygun olarak ilgili 17 ¢calisma
secilmistir.

Incelemeye gore makale secerken cesitli kriterler esas alimustir. Ik olarak, bu derleme
calismas1 geng siirticiiler ve aileleri ile ilgilidir. Bu nedenle, yaslh siiriiciiler ve profesyonel
siiriiciileri iceren ¢alismalar dahil edilmemistir. Ikincisi, derlemeye secilen caligmalarda temel
kriter olarak istatistiksel bulgular gosterilmis olmasi kosulu sebebiyle parametrik ya da
parametrik olmayan bir sekilde sayisallastirilmis bir degerin bulunmasina dikkat edilmis,
korelasyon, t test, Ki-Kare, regresyon, varyans analizi ve benzer analiz yontemlerini igeren
caligmalar dahil edilmistir. Son olarak, bagimli degisken olarak riskli siiris degiskeni ele
alindigindan, riskli stiriisii bagimsiz degisken olarak kullanan makaleler dahil edilmemistir. Bu
nedenle, bazi makaleler yukarida belirtilen kriterleri karsilamamasi sebebiyle bu derleme
calismasina dahil edilmemistir. Genel olarak, ¢alismalar riskli siiriis davraniglarini incelemek
icin beyana dayali dlglimleri, deneysel ¢alismalari, hem de ara¢ i¢i Ol¢iim aracglarini igeren
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gbzlem ¢alismalarini igermektedir. Ayrica, ebeveynlerin siiriis davraniglari, siiriis modellerinin
genglerin siirlis davranislariyla nasil iligkili oldugunu arastirmak i¢in Slgiilmiistiir. Ebeveyn-
geng iliskisini riskli siiriis baglaminda incelemek i¢in aile iklimi boyutlarina (iletisim, gdzetim,
giivenlige baglilik, mesajlar, model olma, geri bildirim ve smirlar) ek olarak ceza ve 6diil
faktorleri de dahil edilmistir. Sonug olarak, ilgili kriterleri karsilayan 17 makaleye bu derleme
calismasinda yer verilmistir.

3. Bulgular

Geng siirticiilerin trafikte risk alma davraniglarini yol gilivenliginde aile iklimi kapsaminda
degerlendirmek i¢in alan yazinda ilgili caligmalar bulgular kapsaminda sirasiyla sunulmustur.
Toplamda 17 ¢alismaya yer verilen bu derlemenin bulgular kisminda g¢alismalarin amaglari,
cesitli 0lgme araglari, ebeveyn ve geng siiriiciileri kapsayan orneklem ozellikleri, bagimsiz ve
bagimli degiskenler arasindaki iliskiler ve sonuglar dahil edilmis, ilgili ¢alismalarin detaylar
amag ¢ergevesinde ele alinmistir. Dahil edilen ¢alismalarin amaglari ve veri toplama yontemleri
g6z onilinde bulunduruldugunda ebeveyn-geng siiriicli siirlis kayitlari, ailenin ekonomik/politik
gecmisi, ebeveynin giivenli siirlise iliskin tutumlar1 ve geng siiriiciilerin risk alma davranislar
ve akran yolcularin ara veya araci roliiniin aile iklimi ile risk alma davranis1 arasindaki iligkiye
etkisi seklinde alt basliklar ile 6zetlenmistir. Ayrica ¢alisma 6zetleri Tablo 1°de sunulmustur.

3.1. Ebeveyn-Geng Siiriicii Siiriis Kayitlar:

Ik olarak, Ferguson ve arkadaslarinin (2001) yaptigi ¢alismanin amaci ebeveynlerin geng
stiriciilerin kaza ve ihlal oranlar1 iizerindeki etkisini incelemektir. 18 ila 21 yas arasindaki geng
stiriiclilerin kaza ve ihlal kayitlarim1 ebeveynlerininkilerle eslestirmek i¢in Kuzey Karolina
stiriicli ge¢misi dosyasindan elde edilen verileri kullanilan ¢alismada sonuglar, lisansin yaklasik
bes yilinda geng siiriiciilerin siiriis kayitlarinin ebeveynlerinin siiriis kayitlariyla ilisgkili
oldugunu gostermistir. Ebeveynleri kayitlarinda {i¢ veya daha fazla kaza geciren geng
stiriiciilerin, ebeveynleri kaza gegirmeyen genglere kiyasla en az bir kaza gecirme olasilig1 %22
daha fazla bulunmustur. Benzer sekilde, ebeveynleri ii¢ veya daha fazla ihlali olan geng
stiriciilerin, ebeveynleri olmayan genglere kiyasla ihlali olma olasiliginin %38 daha fazla
oldugu tespit edilmistir. Lojistik regresyon modelleri, bu iliskilerin hane tipi ve geng siiriicii
cinsiyetini kontrol edildiginde devam ettigini gostermistir.

Wilson, Meckle, Wiggings ve Cooper’in 2006 yilinda ele aldig1 calismanin amaci erkek ve kiz
stiriiclilerin hatali kaza riskiyle ilgili ebeveyn siiriis kaydi arasindaki iligkiyi incelemektir. 16-
21 yas aras1 ehliyet sahibi siiriiciiler siiriicli kayitlarindan segilmis ve iki ebeveynli hanelerde
varsayilan ebeveynleri tanimlamak igin bir eslestirme siireci kullanilmistir. Gelistirilen Poisson
regresyon modelleri ehliyet sahibi olmay1 takip eden {i¢ y1l i¢inde erkek ve kadin genglerin hata
kazalarini tahmin etmek i¢in kullanilmistir. Geng siiriiciilerin ehliyet sahibi olmasindan dnceki
dort y1l icinde ebeveynlerin hatali kazalari, asir1 hiz suglari ve diger suglart incelenmis ve artan
sayida anne ve baba hatasi kazasi ve sucu ile iliskili goreceli risk arastirilmistir. Calismanin
sonuclart hem annelerin hem de annelerin ikamet bolgelerinin kontrolii babalarin sugiistii
kazalar1 hem erkek hem de kadin genglerin sugiistii kazalarinda artmis risk ile iliskili
bulunmustur. Anneler ve babalarin hiz suglar1 hem ogullar1 hem de kizlar1 i¢in goreceli olarak
hatali kaza riskinin artmasiyla da iligkiliyken, babalarin diger suglari, ogullari i¢in kaza riskini
artirirken, kizlar i¢in anlamli bir risk bulunamamastir.

3.2. Ailenin Ekonomik/Politik Ge¢misi

Wang, Zheng ve Fleiter (2016) bu calismada, gen¢ Cinli siiriici 6rnekleminde ekonomik ve
politik arka plan durumunu arastirarak Cin'deki riskli tutumlar ve riskli yol kullanimu ile iligkili
faktorleri incelemek icin yeni bir yaklagim benimsemistir. Mayis 2015'te, 305 erkek ve 171
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kadin olmak {lizere, 18 ila 28 yaslar1 arasinda, iilkenin dort bir yanindan 476 Cinli geng
stiriiciiniin 6rneklem biiyiikliigii ile cevrimigi bir anket uygulamasi yapilmistir. Ailede siyasi bir
geemis oldugunu rapor eden katilimcilar i¢in, daha riskli siiriis davraniglar belirtilirken siyasi
gecmisi olmayan katilimcilar i¢in, daha ytiksek kisisel gelir ile daha riskli siiriis davraniglari
iliskili bulunmustur. Spesifik olarak, siyasi bir arka plandan yasamlari iizerinde daha fazla etki
bildiren katilimcilarin daha yiiksek kisisel gelir bildirdiklerini gostermektedir; bunun nedeni,
muhtemelen siyasi gegmise sahip katilimcilarin bu giigten yardim alarak daha fazla ve daha iyi
is olanaklar1 elde edebilmeleridir. Bu katilimci1 grubu ayrica daha riskli siiriis davranislar
bildirmistir. Ailevi siyasi gecmisi olmayan katilimcilar i¢in yapisal esitlik modeli sonuglari,
daha ytiksek kisisel gelir bildiren katilimcilarin da daha riskli siiriis davranislari bildirdiklerini
gostermektedir.

3.3. Ebeveynin Giivenli Siiriise Iliskin Tutumlari ve Geng Siiriiciilerin Risk Alma
Davranislan

Strukcinskiene ve arkadaslar1 (2004) tarafindan yapilan ¢alisma, Litvanya'da 19 yasinda olan
401 kisiden olusan ehliyet sahibi arag siiriiciilerini ele almistir. Bu anketin odak noktasi, geng
stiriiclilerin kendi bildirdikleri yol giivenligi davranislar1 ve gengler ve ebeveynleri arasindaki
davranigsal benzerlikleri degerlendirmek icin ebeveynlerinin yol giivenligi davranislarina
iligkin algilarini incelemektir. Toplamda 5 asamadan olusan dlgekler sirasiyla, genglerin kendi
bildirdikleri yol giivenligi davranisi; gencler tarafindan bildirildigi iizere babalarin yol
giivenligi davranislari; gengler tarafindan bildirildigi iizere annelerin yol giivenligi davranislari;
kendi bildirdigi yol giivenliginin tesviki ve gencler ve ebeveynler arasinda gencler tarafindan
bildirildigi iizere gilivenli siirlis ve yol giivenligi konusundaki tartigmalar1 icermektedir.
Genglerin beyanlarina gore, geng siiriiclilerin ve ebeveynlerinin yol gilivenligi davranislar
genellikle benzer c¢ikmistir: ¢ogu hiz smirini ihlal ettigini, yorgun hissettiginde araba
kullandigini, araba kullanirken cep telefonu kullandigini ve emniyet kemerini arka koltukta
yolcu olarak baglamadigin1 beyan etmistir. Caligma, genclerin bildirdigi gibi, genglerin ve
ebeveynlerinin yol giivenligi davraniglar1 arasinda pozitif ve orta diizeyde bir iliski oldugunu
gostermistir. Genglerin ¢ogunlugu, yol giivenligi faktorlerini, glivenli slirlis ve siiriis
davraniglarini ebeveynleriyle tartistiklarini bildirmistir. Genglerin beyanlarina dayanarak, geng
stiriiciilerle yol giivenligi konularmi tartisan ebeveynlerin, genclerin siirlisiine kisitlamalar
uygulama olasiliklar1 daha yiiksek oldugu dile getirilmistir.

Desrichard, Roché ve Begue’nin (2007) calismasi, planli davramis kuraminin, ebeveyn
gozetiminin ergenlerin siirlis kurallarini ihlal etme niyetleri lizerindeki etkisine aracilik etme
yetenegini test etmek icin tasarlanmistir. 1.654 ergenin katildig1 ¢alismada, okullarinda yapilan
bireysel ve anonim gorligmeler sirasinda katilimcilar Ebeveyn Denetim Gostergesi, Planl
Davranig Kurami kapsaminda ele aliman maddeler ve kontrol i¢in siirlis deneyimi ile sosyo-
ekonomik statii sorularinit doldurmustur. Sonuglar, yas, cinsiyet, onceki riskli siirlis davranisi
ve ebeveyn goézetiminin siirlis kurallarini ihlal etme niyetini 6nemli Sl¢iide Ongdrdiigiinii
gostermistir. Tutum ve 6znel normun kismen yas, onceki davranis ve ebeveyn gdzetiminin
etkisine aracilik ettigi bulunmustur. Algilanan davranis kontrolii niyeti yordamamis ve diger
degiskenler tarafindan tahmin edilemeyecegini gostermistir. Genel olarak sonugclar, sosyal
biligsel degiskenlerin denetim gibi ebeveynlik uygulamalarinin etkisine kismen aracilik ettigini
gostermektedir.

Scott-Parker, Watson ve King (2009), riskli siiriis ile Aker'in Sosyal Ogrenme Kurami, Sosyal
Kimlik Kurami ve heyecan arama degiskenleri arasindaki iligkiyi incelemek igin bir anket
gelistirmistir. Caligmaya, Giineydogu Queensland, Avustralya'da yasayan 165 katilimer (105
kadin, 60 erkek) katilmistir. Bu derleme ¢alismasi temelinde degerlendirecek olursa, bulgular
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stiriis davraniglarinin taklit edilmesinin ve ebeveynler ve akranlar tarafindan beklenen 6diil ve
cezalarin riskli siirtisii 6nemli 6l¢iide ongordiigiinii géstermistir.

Miller ve Taubman-Ben-Ari’nin (2010) yaptig1 ¢calisma, Bowen'in aile sistemleri kuraminin
yardimiyla aile etkisinin dogasin1 ve yonlerini daha fazla anlamay1 amaclamistir. Prospektif
caligmanin 1. asamasinda, 130 geng siiriici 6grencisi, kisisel ve kisilik dlgeklerine dokunan
anketleri doldurmus, ebeveynleri ise siirlisle ilgili sorulari cevaplamistir. Calismanin 2.
Asamasinda, geng sliriiciiler ehliyetlerini aldiktan bir yil sonra, ebeveynlerinin daha 6nce
doldurduklar1 anketlerle ayn1 anketler uygulanmistir. Sonuglar, ebeveynlerin siiriis stilleri ile
ehliyet sahibi olduktan bir yi1l sonra geng siiriiciilerin siiriis stilleri arasinda anlaml
korelasyonlar oldugunu gdstermektedir. Ayrica, yeni edinilen siirlis becerilerinde 6z ve 6z
yeterliligin farklilagmasinin, ebeveynlerin ve geng siiriiciilerin siiriis stilleri arasindaki
benzerligi hafiflettigi veya arttirdigi bulunmustur. Faz 1'de endise bildiren geng siiriiciiler i¢in
bu, bir y1l sonra bildirilen endiseli bir siiriis tarziyla iliski gostermistir. Geng kadin siiriiciiler
arasinda kaygi, pervasiz ve dikkatsizlikle iliskilendirilmistir. Daha yiiksek duyum arayisi, geng
erkek siiriiciiler arasinda daha yiiksek pervasiz siiriis ile iligkili bulunmustur.

Taubman-Ben-Ari (2011) genglerin eslik eden siiriise yonelik tutumlar ve ebeveynlerinin siiriis
tarzlart ve ebeveynlik modlar ile ailelerinin dinamikleri hakkindaki algilarini incelemeyi
amaglamistir. Geng siirliciiler bu tutumlarint degerlendiren anketlerle beraber algilanan
ebeveyn siiriis tarzi (Calisma 1, N=100), algilanan ebeveynlik tarzi (Calisma 2, N = 120) veya
algilanan aile dinamigi (Calisma 3, N = 254) olmak iizere 3 ¢alismaya dahil olmuslardir.
Sonuglar, gen¢ siiriiciilerin gerginlik, iligkililik, kaginma, onaylamama ve kaygi ile
ebeveynlerinin karakteristik siiriis tarzlara iliskin kendi algilar1 (riskli, endiseli, 6fkeli ve
dikkatli) arasinda anlaml iliskiler oldugunu gostermistir. Ayrica gencler eslik eden siiriige
yonelik tutumlar ile ebeveynlerinin ebeveynlik tarzlarina iliskin algilar1 (duyarl, talepkar ve
ozerklik veren) arasinda anlamli bir iligki oldugunu belirtmislerdir. Son olarak, sonuglar
gerginlik, kacinma, onaylamama ve kaygi arasinda anlamli olumsuz iliskilere isaret etmis ve
ailedeki uyum arasinda pozitif bir iliski bulunmustur.

Taubman-Ben-Ari ve Katz-Ben-Ami (2012), “yol giivenligi i¢in aile iklimi” kavraminin ve
sosyal c¢evrenin ¢esitli yOnlerinin geng¢ siiriiciilerin  siirlis davranislarina  katkisin
arastirmiglardir. Bu iligkiyi incelemek i¢in iki ¢alisma yiiriitmiislerdir. Sadece ilk ¢alisma aile
kavram1 ve riskli siiriis ile ilgili bulunmugstur. Aile iklimi boyutlarmin (iletisim, gozetim,
giivenlige baglilik, mesajlar, model olma, geri bildirim ve sinirlar) ve otoriteye uygunlugunun
geng siiriicii davranislari iizerindeki etkisi incelenmistir. 1k ¢alismaya 120 katilimei (55 kadin,
65 erkek) dahil edilmistir. {lk ¢calismanin sonuglari, ebeveyn-geng siiriicii iliskisinin olumlu
yonlerinin ve yliksek diizeyde uygunlugun dikkatli siiriis tarziyla iligkili oldugunu goéstermistir.
Ote yandan, cekimserlik ve otoriteye daha diisiikk uygunluk, pervasiz siiriis tarziyla iliskili
bulunmustur. Son olarak, aile ikliminin olumlu ydnleri riskli siirlise daha diisiik egilim ile
iliskili bulunmustur.

Carpentier, Brijs, Declercq, Brijs, Daniels ve Wets (2014), tutumlarin araci rolii ve kontrol
odagi araciligiyla aile iklimi ile geng acemi siiriiciilerin siiriis davranislar1 arasindaki iligkiyi
arastirmayr amaglamislardir. Calismalarinda, 17-24 yaslar1 arasinda kalict veya gecici
ehliyetlerini bir y1ldan uzun siire tutmayan 171 acemi siiriicii yer almistir. Olgme araclari olarak
aile iklimi, sosyo-bilissel belirleyiciler (tutumlar, kontrol odagi ve sosyal norm) ve riskli siiriis
davranisi ile ilgili konular sorgulanmistir. Aile ikliminin riskli siiriis tizerindeki etkisinin sosyo-
biligsel belirleyiciler tarafindan yonetilecegini varsayilan ¢aligmanin sonuglari, aile ikliminin
kacinma boyutunun riskli siiriis tizerinde etkili oldugunu gostermistir. Dahasi, sosyo-bilissel
belirleyiciler, beyana dayali riskli siiriisii onemli 6lglide 6ngdrmiistiir. Calismanin hipotezlerine
paralel olarak, kacinma boyutu ile riskli siirlis arasindaki iliskinin tutumun araci rolii ile
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belirlendigi sonucuna varilmistir. Son olarak, lig-yonlii etkilesim sonuglar1 incelendiginde,
cekimserlik ve riskli siirlis arasindaki iliskinin, yalnizca geng siiriiciilerin tutumu risk
destekleyici oldugunda kontrol odag tarafindan yonetildigini gostermistir.

Taubman-Ben-Ari, Musicant, Lotan ve Farah'm (2014) galismasinin amaci arag¢ i¢i kayit
cihazlarindan elde edilen veriler ve beyana dayali anketi olan iki veri kiimesini bir araya
getirmeyi kapsamaktadir. Arag ici veriler ebeveynler ve geng erkek siiriicliler tarafindan
toplanmis, beyana dayali anketler ise geng siiriiciiler tarafindan doldurulmustur. Bu nedenle,
temel amagclari, ebeveynlerin siiriis davraniglarinin ve ebeveyn hedefli miidahalelere katiliminin
katkisin1 incelemektir. Ayrica, geng siiriiciilerin aile iklimi hakkindaki algilarinin yol giivenligi
acisindan degerlendirilmesi ve geng siirliciilerin tek baslarina ara¢ kullanirken siiriis
davraniglar1 da anlamak calismanin bir diger amacidir. Veriler, farkli miidahale gruplarina
(farkl1 geri bildirim bigimleri alan) veya kontrol grubuna (geri bildirim almayan) rastgele atanan
166 aileden toplanmustir. Elde ettikleri sonuglar, geng siiriiciilerin riskli siiriis olaylar ile
ebeveynleri arasinda pozitif bir iliski oldugunu gostermistir. Miidahalelerin, geng siiriiciiler
arasinda kontrol grubuna kiyasla daha diisiik riskli siiriis olaylarina yol agtigr bulunmustur.
Ayrica, geng siiriiciiler arasinda daha yiiksek riskli siirlis olayyla iligkili olarak daha ytiksek
diizeyde giivenlige bagli olmama ve daha diisiik algilanan ebeveyn izlemesi bulunmustur.

Taubman-Ben-Ari, Kaplan, Lotan ve Prato (2015), ebeveynlerin kisilikleri, tutumlar1 ve
davraniglar1 ile geng siiriiciilerin yalniz siirdiiklerinde siiriis davranislar1 arasindaki iliskiyi
arastirdi. Veriler, beyana dayali anketlere ek olarak ebeveynlerden ve erkek geng
stiriiciilerinden arac i¢i veri kaydediciler aracilifiyla toplanmistir. Calismaya 12 ay boyunca
121 aile katilmigtir. Calisma, frenleme, hizlanma, yol tutus doniisleri, yol tutus seritleri ve hiz
iceren arag-i¢i degerlendirme i¢in geng¢ siriiciilerin siiriigiinin ilk yilinin son 3 ayma
odaklanmistir. Deneysel ¢alisma kismi farkli geri bildirim bigimlerine dayanarak olusturulmus
ve gruplar arasindaki farki incelemek i¢in bir kontrol grubu kullanilmistir. Calismanin
sonuglari, ebeveynlerin kisilik 6zelliklerinin (kaygi, duyum arayis1 ve saldirganlik) ve riskli
stiriis olaylarinin, geng siiriiclilerin daha riskli siiriisleriyle iliskili oldugunu gostermistir. Geri
bildirim verilen veya egitilen ebeveynler, geng stiriiciilerin kontrol grubuna kiyasla daha diisiik
riskli siiriis gdstermelerine sebep olmustur. Son olarak, ebeveynlerle daha yiiksek uyum
saglamak, geng siiriiciiler tarafindan daha ytiksek riski azaltmistir.

Taubman-Ben-Ari, Kaplan, Lotan ve Prato’nun (2016), ¢alismasinda geng erkek yol giivenligi
ile ilgili kisilik 6zellikleri, ailevi tutumlar1 ve davraniglari, dikkatsizce araba kullanma niyetleri
ve ofkeyi tahrik etme ile siirliciilerin riskli siiriis davranislar1 arasindaki iliski arastirilmistir.
Arag ici veri kaydediciler ile erkek siiriiciiniin gercek siirlistinii 6lgen 6zellikler ve algilara
dokunan araglar ile beyana dayali sorular1 da tamamlayan 163 geng siiriicli ayn1 zamanda kisilik
ozelliklerini iceren Olgekleri de doldurmuslardir. Bulgular, geng¢ erkek siiriiciilerin kisilik
ozellikleri ve egilimlerinin riskli davranislar1 dngérmede dnemli bir rol oynadigini; pervasizca
stiriis niyetlerinin gercek davranisa doniistiigiinii ve ebeveyn rolii son derece 6nemli oldugunu,
fakat kars1 ¢ikmanin da riskli egilimlerle iligkili oldugu bulunmustur. Dahasi, sonuglar, kisilik
ofkesi ve siiriis 6fkesinin her ikisinin de riskli siiriise katkida bulunmasina ragmen, 6fkenin
farkli yonlerini temsil ettigini gostermistir.

Taubman-Ben-Ari, Lotan ve Prato’nun (2017) c¢alismas1 Olglilen ebeveynlerin siiriis
davraniglarinin risk endeksini kullanarak arag ici verilerle kayit cihazlar1 kullanarak, geng
stiriiciilerin tizerindeki etkisini 6lgmeyi amaglamistir. Hem ebeveynler hem de geng stiriiciiler,
boylamsal ¢alisma kapsaminda giivenli siiriisii artirmak i¢in li¢ miidahale programi grubundan
birine katilmis ve bu miidahalenin sonucu, geng siiriiciiler ehliyet aldiktan 15 ay sonra
Ol¢iilmiistiir. Bu nedenle, bu ¢alismanin amaci, ebeveynlerin gercek siirlis davranislarinin,
miidahaleye katilimin katkisin1 degerlendirmektir. Caligma verileri, baslangicta iic miidahale
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grubundan birine (farkli geri bildirim bi¢imleri alan) veya bir kontrol grubuna (geri bildirim
almayan) rastgele atanan 78 ebeveyn-geng siiriicii ikilisinden olusan bir 6rnekten olusmaktadir.
Bulgular, ebeveynlerin miidahale grubuna geri bildirim ve egitimin yan1 sira ebeveynlerin riskli
stiriis hareketlerini de gostermektedir. Ebeveynlerin dikkatsiz siirlise yatkinlhigi ile geng
stiriiclilerin dikkatsiz siiriis aligkanliklart arasinda pozitif iliski bulunmustur. Ayrica, eslik eden
stiriisiin ebeveynlerle iliski duygusuna olanak sagladigi algisinin diisiik olmas1 ve ehliyet 6ncesi
doneme iliskin daha yiiksek olumsuz algilar, ehliyet verildikten sonraki on bes aylik geng
stiriiciiler arasinda bildirilen riskli siiriisiin daha yiiksek olmasiyla iligkili ¢ikmistir.

3.4. Akran Yolcularin Ara veya Araci Roliiniin Aile Iklimi ile Risk Alma Davrams
Arasimdaki Iliskiye Etkisi

Mirman, Albert, Jacobsohn ve Winston (2012) akran yolcunun arabulucu rolii ile ebeveynlik
ve riskli siirlis arasindaki iligkiyi incelemeyi amaglamiglardir. 198 ergen siiriicii kullanilan
calismada Web tabanli anket uygulamasi yapilmustir. Ilgili sonuglar, ebeveynleri giilii
gozlemciler ve kural belirleyiciler olarak algilamanin riskli siiriise daha az katilimla iligkili
oldugunu gostermistir. Ote yandan, birden fazla yolcu ile siiriisiin etkisini kontrol ederken,
ebeveynin gozlem ve kural koymasi modelde artik anlamli bir sonu¢ vermemistir.

Smorti, Guarneri ve Ingoglia’nin (2014) ¢alismasi cinsiyet, ebeveyn bagi, akran etkisine karsi
direng ve riskli siiriis arasindaki iliskileri incelemistir. Ozellikle, ebeveyn bag: ile riskli siiriis
arasindaki iliskide akran baskisina karsi direncin aracilik rolii incelenmistir. Cinsiyetin bu
degiskenler iizerindeki araci rolii de arastirilmistir. Orneklem, Kuzey Italya'da yasayan 16 ila
20 yaglar1 arasindaki 322 ergenden (136 erkek ve 186 kadin) olusmaktadir. Yol analizi
sonuclari, maternal bagin, akran etkisine diren¢ yoluyla ergenlerin riskli siirligiinii yalnizca
dolayli olarak etkiledigini gdstermistir. Aksine, baba bagi ne dogrudan ne de dolayli olarak
riskli stiriigle iligkili bulunmamistir. Temelde bu g¢alismanin sonuglari, ebeveyn baginin,
ebeveynlik uygulamalar1 ile ergenlerin riskli siirlisii arasindaki yaygin olarak bildirilen
baglantidan sorumlu olmadigin1 géstermektedir.

Scott-Parker, Watson, King ve Hyde’in (2014) ¢alisma amaci Gegici (Ara) lisans sahibi geng
stiriiciilerin riskli davranislarini aileler ve arkadaslarinin algilanan riskli siiriis davranislari ile
arasindaki iliskiyi anlamak olarak belirtilmistir. Biiylik bir arastirma projesinin bir parcasi
olarak, 17-25 yas aras1 378 siiriicii ¢alismaya dahil olmustur. Katilimcilara genelde riskli siiriisle
ilgili sorular sorulmus ayrica Geng Acemi Siiriici Davraniglar1 anketi verilmistir. Calismanin
sonuclarina gore arkadaglarina siiriis davranigi Oriintiilerini bildiren ve arkadaslarini riskli
stiriiciiler olarak algiladiklarim1 bildiren gencg siiriiciiler, daha riskli ara¢ kullandiklarinm
belirtmislerdir. Geng erkek siirticlilerin riskli siiriis davranislari, babalarinin siiriisiiniin
algilanan riskliligi ile iliskiliyken, kadin siirliciiler i¢in annelerinin siiriisiiniin algilanan riskliligi
Onem kazanmustir.
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3.5. Sonug¢ ve Tartisma

Bu derleme caligmasinin temel amaci yol giivenliginin aile iklimi kapsaminda ebeveynlerin
stiriis davranislari, ebeveyn-geng siiriicii iligskinin trafik giivenligi cergevesinde nasil ele alindigi
ve bu iliskinin geng¢ siiriiciiler arasinda risk alma davramiglarii etkileyen kisilerarasi
faktorlerden biri olarak kabul ederek, geng siiriiciilerin trafikte risk alma davranigina aile iklimi
kapsaminda yeni bir bakis ag¢isi kazandirmak ve alan yazinda yer alan ilgili ¢alismalarin
sonuglar1 temelinde ebeveynlere ve geng siiriiciilere trafik baglaminda oneriler sunmaktir.
Toplamda 17 calismaya yer verilen bu derlemede temel olarak vurgulanmasi gereken 6nemli
faktdrler bulunmaktadir. Oncelikle, ebeveyn uygulamalarmin geng siiriiciiler arasindaki riskli
slirisli azaltmada kritik bir rol oynadigini g¢esitli ¢alismalarla gosterilmistir (Ginsburg, Durbin,
Garcia-Espania, Kalicka ve Winston, 2009; Simons-Morton, Quimet ve Catalano, 2008).
Ayrica, ebeveynlerin geng siiriiciilerin siiriis davranislarini diizenlemek i¢in 6nemli bir role
sahip oldugu da belirtilmis, hangi arkadaslarinin arabaya davet edilebilecegini izleyebilecegi
ve sinirlayabilecegi bulunmustur (Hartos, Eitel ve Simons-Morton, 2001).

Ozkan ve Lajunen (2011), toplumsal ve kiiltiirel etkenlerde degisimin kolay olmadigini
belirtmislerdir. Ote yandan trafik, tiim yol kullanicilari igin aktif, etkilesimli ve siirekli bir ortam
saglayan acik bir sistemdir (Ozkan ve Lajunen, 2011). Bu sistemin icerisinde kisileraras1 bir
faktor olan ebeveynin ise hem kendi siiriis davranislart hem de geng siiriiclilerin nasil arag
kullandigina olan etkilerinin degisim i¢in énemli bir yerde oldugu sdylenebilir. Glivenli siiriis
tarzinin 6grenme siirecine dahil oldugu disiiniildiigiinde hem ebeveynlerin farkindaliklarini
artirmak hem de geng siiriiciilerin daha giivenli ara¢ kullanmasini saglamak amaciyla ¢esitli
Oneriler ele alinabilir. Genglere yonelik miidahaleler i¢in, sadece geng siiriiciiler arastirmanin
merkezinde olmamali, ayn1 zamanda miidahale gelistirme i¢in de konunun i¢inde partner olarak
yer almalidir (Brown, 2004; Gardner ve Steinberg, 2005; Jacobsohn, 2007; Steinberg ve
Monahan, 2007). Bu kapsamda alt1 ¢izilmesi gereken esas nokta ise ara¢ kullanmanin aile iklimi
kapsaminda 6grenme siirecini igerdigi bir ‘yolculuk’ oldugudur. Simons-Morton tarafindan
gelistirilen Kontrol Noktalar1 programi izin sonrasi asamada haber biiltenleri, videolar ve
ebeveynlerin siirlis anlagmalarint kullanarak geng siiriiciilerin erken siiregte ara¢ kullanmasi
temelinde ebeveyn simirlarini artirmay1 amaglayan bir miidahaleyi temsil etmektedir. Program
raporunda, rastgele kontrollii ¢aligmalarin sonuglari miidahale grubuna yer alan katilimcilarin
daha az trafik ihlalleri yaptig1, daha az riskli siirlis davranislar1 sergiledigi, ebeveyn-geng
anlasmasimin devamliliginin saglandigi ve siiriis ayricaliklarinda kati smirlart  oldugu
belirtilmistir (Simons-Morton, Ouimet ve Catalano, 2008). Geng siiriiciiler ve ebeveynlerin
dahil oldugu bu ve benzer programlar karsilikli anlayisa sahip olmayi, gengleri sadece
potansiyel tehlike olarak gormek veya ‘gilinah kecisi’ ilan etmektense giivenli ara¢ kullanmaya
siirecine dahil etmek ileriki ara¢ kullanma davranislar1 icin de onemli olacaktir. Icerik ve
mesajlagmanin yani sira uygulama stratejileri gencler i¢in belirgin olmas1 giivenli siiriis i¢in
onem tagimaktadir. Kampanyalardan edindigi bilgi ve deneyim gencler arasinda saglikli
davraniglar1 ve giivenligi ve giivenli siiriisii tesvik etmek i¢in uygulanabilir: Genglerin hizla
degistigi goz oniine alindiginda, genglerin konugmak yerine dinlenmeyi tercih ettigi, otoriteden
bagimsiz olmaya giiglii bir sekilde motive olmus, gémiilii mesajlara sahip igeriklerin, gomiilii
mesajlardan daha etkili oldugu sdylenebilir (Huang ve Winston, 2011, s. 329). En ¢ok yaygin
olarak taninan ve basarili bir giivenli siiriis kampanyasi olarak belirlenen “Atanmis Siiriicii
Kampanyas1” slogan olarak “Arkadaslar Arkadaslara Sarhosken Ara¢ Kullanmaya Izin
Vermez” climlesini kullanmistir. Kampanyanin pozitif akran baskisi ve sosyallesmenin etkin
kullanim1 agisindan ise yaradigi gorilmistir (Smith, 2006). Bu kampanya sayesinde
Amerikalilarin %80'inden fazlas1 bunu duydugunu veya gordiigiinii hatirladigini sdylemistir.
Ayrica bir kamu hizmeti duyurusu olarak Amerikalilarin yaklasik %80'i bir arkadasini
sarhosken araba kullanmasin1 engellemek igin harekete gegtiklerini bildirmistir. Buna paralel
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olarak benzer miidahale programlari da aile iklimi kapsaminda uygulanabilir ve genglerin daha
giivenli ara¢ kullanmasi saglanabilir. Buna ek olarak, giivenli siiriis kapsaminda aile ikliminin
akranlarin olumlu veya olumsuz etkilerine karsin giivenli ara¢ kullanmak i¢in ara veya araci rol
oynamasi gelecek arastirmalarda etkin bir sekilde kullanilabilir.

Derleme ¢alismasinda yer alan 17 aragtirmanin amaglar1 ve veri toplama yontemleri géz oniinde
bulunduruldugunda 3 bashk altinda bulgularin sunulmasina karar verilmistir: ebeveyn-geng
stirticii siirtis kayitlari, ailenin ekonomik/politik gecmisi, ebeveynin giivenli siiriise iliskin
tutumlar1 ve geng siiriiciilerin risk alma davranislar1 ve akran yolcularin ara veya araci roliiniin
aile iklimi ile risk alma davranisi arasindaki iliskiye etkisi. Bulgular kismi 6zellikle ¢calisma
amaglari, kullanilan degigkenler ve veri toplama yontemleri ile ortak basliklar altinda toplansa
da geng siiriiciiler ve aileleri i¢in getirilen Oneriler daha kapsamli ele alinmig ve farkli boyutlar
temelinde bu Oneriler sunulmustur. Bu nedenle, aile iklimin yol giivenliginde olan etkisi ve
geng slriiclilerin riskli siirlis davranis1 ele alindiginda, derleme calismasinda yer alan
aragtirmalarin birgok fakli iilkeyi kapsadigi sonucuna varilmis ve daha evrensel Oneriler
iizerinde durulmustur. Diinyanin farkli {ilkelerinde ele alinan geng siirticiilerin riskli stiriis
davraniginda aile iklimin rolii diisiiniildiiglinde ¢esitli 6neriler bu ¢aligsmalarin ortak bagliklari
altinda toplanmis ve diinya genelindeki geng siiriiciilere ve ailelerine uygun onerilerde
bulunulmustur. Tablo 2’de ebeveyn ve geng siiriiciilere trafik baglaminda aile ikliminin 7
boyutu olan iletisim, gézetim, giivenlige baglilik, model olma, geri bildirim, mesajlar ve sinirlar
kapsaminda detayli 6nerilere yer verilmis, geng siiriiclilerin giivenli siiriis davranigini artirmak
icin ebeveyn-geng siiriicii arasindaki iligkinin 6nemi gengler ile giivenli ara¢ kullanmanin
temelleri ile ilgili iletisim kurma, giivenli ara¢ kullanarak onlara model olma, pozitif veya
negatif anlik geri bildirimler saglama, yasa koyucularin koydugu kurallar ¢ercevesinde giivenli
slirlis uygulamalarini geng siiriiciilere iletme gibi 6neriler ile vurgulanmustir.

Etik Kurul Onay Beyam

llgili calismada insan veya hayvan katilimcilardan veri toplanmadig igin etik kurul izni
gerekmemektedir.

TUD

Trafik ve Ulagim Aragtirmalari Dergisi



114

Ersan ve Ozkan | TUAD, 4(2), 96-119

yewse[Aed o1 nonans [WIAIUIP 1IpIIe LA[wd[qoxd

ISB[O OA LIQ[I01YE] [esSIueIALD 9A [9sSI]Iq ‘[eASOS ueuUN|O

dryes epursenis ewue|[ny dere eAA/OA 20UQ UBPRWIUER[[NY SBIy
Jewyo pwise|Aed epurtresdey OI[I[Y2103 ISIPILII[Oq UIULIB|S|IR
[139p OPULID[IPUIY 9I9PES UTUTWIUE[NY A UIUNIATWINRY JBIy

Yewe[ges IUISAWR[II[9q 1[a1ens 103 a1o[wd[qord

15810 ‘d1A9[WIo[Z03 1191101 B) [eSSIURIARD A [3SSI[1q ‘[eASOS

ngnpjo diyes epuisesis BA9A/QA OPUISIOUQ BWIUR[[NY SBJB ULII[IUID)
Yewre[Fes wisSLd rjunseAed ouLoA

YOULIdA BIRUO 1Z1]2ouQ UIdI Isewue[[ny Jele ULId[NonINs Suan)

JeLIuIS’,

Yewqiey a1o[wiigo eswnjdol uoud[udznp epurwegeq qyer],
yewse|Aed op 9[ALID[AA1Iq
d[re JoZIp nuNq 9A JIWI[IOUI UL RUARY STLNS [[UdANS IS

Jound YIASA)

LI9[NONINS SudF U1 LIe[RW[IJEY SULID[INANE WwiFd [eswn|do],
yewse[Aed 91 19[nonInNs Sud3 A NeuumsSere LR eUARY

13119 131593 ueuejunARA BpUDPRY $NINS 1UoANS epuIwe[deq el

Je|lesa|n‘g

JeUWIRIARY TUIUIAUQ ULIS[UILIIP[IQ

1105 US[LIOA BpUDP[EY JO[I[Y) ISe[O Ue[ISe[isiey epuisens Snng
sewse[Aed o1 orre nungnpjo

Y19 eARWIE WLIP[IQ 1193 BPUDEY BUIUER[[NY SeIR [[UOAND

Jeuwepye 9Andnns

Sud3 o1 wip[iq L3 MIjue Le[SIUBIABD [[I[Yd) BPUISEHS STUNS
SounIRq nungnpjo yide

eABW[E 9A 9AQULIOA WLIP[IQ 1103 epuUDD ey BUIUR[[NY JeIe [[UIAND

wuippg 189S

yound doey IKowudIZo

TuLIe[uwnng $NINs uaAnS 132198 UdPIS[UAIAQD ueueR[NY dery
NRULINY WISS[IYI9 9[I NONINS UBUI[E

[opow apajre epurwesdey $nins 1uaAns 1$1ey eurrejese£ yiyei],

NeunisueA 10U oA Y19 1wIZIe) SIns [puay urdl

IWIASUAP $TINS USANS SPWAUQP LIE[YNPIO NOMINS [WAIE ULII[SUID)

yewse[Aed o[Anonuns Sua3 epurwesdey
$nuns 1uaand ueqwning ueunjo diyes 1$1ey eurreesek yiyei],

WO [9PON'Y

SJowuaIZ0 Le[[eIny] ngnpAoy uLe[nonAoy ey

JYewe[ue nUNGNP[O [[WAUQ

BURP UBD{RWIUR||NY eIk I[SLI BASA UB)yRWIUN[Ng dPIS[IoNdIey
I[OY1]Y2} ‘UOWSIIOA 2104 11q UTURWIUR[[NY SBTe [[UdAND)

NouaI30 2I9[NONINS SUT A YewW[O
wiey eULIR[[RINY YIjBI) USUSII[oq UepUIjeIe) Je[nonkoy ese

Younai[eq nungnpjo
I3I[90UQ BUEP UBpJe[nuoy] JAZIP UIUIWAUQ UNSNINS I[[USATND)

NIded dZIUIAND €

ewue[[ny LA[IS[Iq Nq ULST SINS HUIANT A
YeweIARY [UIWOUQ ULIQ[IF[1q US[LIOA UBpUIJEIE) LID[UdUnIge Snung
yewjo yide eAewse|Aed

yound diyey 9q1 19nonuns dudd
TuLIe[[eIny $TINS 1UoANS ueUe[Fes uepuljese)} LI[UaUNIZo Snung

nung 9[IdJUAIAIQ BSII[LIBA BUNONUOS NZNPJO I[3[SLI ULIR[WNIN] Yowsjzl wnIzeNT
1repnplo diyes epunsnuoy| SIS ULIR[URINE JA 0IAS [BASOS e 9A ew(o IqIyes 13[1q epUD ey I1SAIA9S [BASOS UNUNONINS SUSD)
Yew[o unyjeA eAewsSne) ULISI[I[9193 Yewyo yide eAewSnIe) BPUDP{RY BWUR[[NY JBI. [[UIANS S[I9[NONInNs
uIueWUE[[Y] SeJe [[UdANS opuIdl ofre o1 WISHO[I uepnIgoq e Sud3 oA MewWRIALRY TUIWAUQ UTWISHII UBPILIZOP oA Y19y
Yew[o uijigo wisyIIL |

eAewse|Aed o1 10]UADADQD LIS[ONI[YS} ISL]O LIBUISE[ISIEY] B[O A

Jew|o 1[uiIgo eAeweIde LI9[OYI[Yo) ISB[O IBP[O A

JI[LIdUQ U NININS Judn)

JI[LIdUQ UL UAIAQH

A2]112UQ

242]n214NS U2 24 UA242q2 U1 YPUD2D TISIUDIADP DD YSII ULIDINONANS IUID) 7 O|CeL

Trafik ve Ulasim Arastirmalan Dergisi



Ersan ve Ozkan | TUAD, 4(2), 96-119 115

Kaynakc¢a

Arnett, J. (1992). Reckless behavior in adolescence: A  developmental
perspective. Developmental Review, 12(4), 339-373.

Arnett, J. J. (1995). Adolescents' uses of media for self-socialization. Journal Of Youth and
Adolescence, 24(5), 519-533.

Bandura, A. (1977). Self-efficacy: toward a unifying theory of behavioral change.
Psychological Review, 84(2), 191-215.

Barnes, C. M., Hollenbeck, J. R., Wagner, D. T., DeRue, D. S., Nahrgang, J. D. ve Schwind,
K. M. (2008). Harmful help: The costs of backing-up behavior in teams. Journal of
Applied Psychology, 93(3), 529-539.

Barnes, G. M., Reifman, A. S., Farrell, M. P. ve Dintcheff, B. A. (2000). The effects of
parenting on the development of adolescent alcohol misuse: a Six-Wave latent growth
model. Journal of Marriage and Family, 62(1), 175-186.

Bartholomew, L. K., Parcel, G. S., Kok, G., Gottlieb, N. H. ve Fernandez, M. E. (2011).
Intervention mapping step 1: Needs assessment. Planning Health Promofion Programs:
An Intervention Mapping Approach.

Beck, K. H., Shattuck, T.ve Raleigh, R. (2001). A comparison of teen perceptions and parental
reports of influence on driving risk. American Journal of Health Behavior, 25(4), 376—
387.

Begg, D.ve Langley, J. (2001). Changes in risky driving behaviors from age 21 to 26 years.
Journal of Safety Research, 32(4), 491-499.

Bianchi, A.ve Summala, H. (2004). The “genetics” of driving behavior: parents’ driving style
predicts their children’s driving style. Accident Analysis and Prevention, 36(4), 655—
659.

Borawski, E. A., levers-Landis, C. E., Lovegreen, L. D.ve Trapl, E. S. (2003). Parental
monitoring negotiated unsupervised time, and parental trust: The role of perceived
parenting practices in adolescent health risk behaviors. Journal of Adolescent Health,
33(2), 60-70.

Brookland, R., Begg, D., Langley, J.ve Ameratunga, S. (2008). Parent and adolescent risky
driving behaviors: New Zealand Drivers Study. Australasian College of Road Safety
Journal, 20, 52-59.

Brown, B. (2004). Adolescents’ relationships with peers. In R. Lerner (Ed.), Handbook of
Adolescent Psychology (2nd ed.). (s. 363-394) New York: Wiley.

Carlson, W. L.ve Klein, D. (1970). Familial vs. institutional socialization of the young traffic
offender. Journal of Safety Research. 2(1), 13-25.

Carpentier, A., Brijs, K., Declercq, K., Brijs, T., Daniels, S.ve Wets, G. (2014). The effect of
family climate on risky driving of young novices: The moderating role of attitude and
locus of control. Accident Analysis and Prevention, 73, 53-64.

Christian, M. S., Bradley, J. C., Wallace, J. C.ve Burke, M. J. (2009). Workplace safety: a meta-
analysis of the roles of person and situation factors. Journal of Applied

Psychology, 94(5), 1103.
TUD

Trafik ve Ulagim Aragtirmalari Dergisi



Ersan ve Ozkan | TUAD, 4(2), 96-119 116

Clarke, D. D., Ward, P. ve Truman, W. (2002). In-depth accident causation study of young
drivers. TRL REPORT 542.

Corvo, K. ve Carpenter, E. H. (2000). Effects of parental substance abuse on current levels of
domestic violence: A possible elaboration of intergenerational transmission processes.
Journal of Family Violence, 15(2), 123-135.

Curry, A. E., Peek-Asa, C., Hamann, C. J. ve Mirman, J. H. (2015). Effectiveness of parent
focused interventions to increase teen driver safety: A critical review. Journal of
Adolescent Health, 57(1), 6-14.

Deery, H.A., (1999). Hazard and risk perception among young novice drivers. Journal of Safety
Research, 30, 225-236.

Desrichard, O., Roché, S. ve Bégue, L. (2007). The theory of planned behavior as mediator of
the effect of parental supervision: A study of intentions to violate driving rules in a
representative sample of adolescents. Journal of Safety Research, 38(4), 447-452.

Ehsani, J. P., Simons-Morton, B., Xie, Y., Klauer, S. G. ve Albert, P. S. (2014). The association
between kinematic risky driving among parents and their teenage children: Moderation
by shared personality characteristics. Accident Analysis and Prevention, 69, 56-61.

Emniyet Genel Midiirligii Trafik Hizmetleri Bagkanligi ve Trafik Egitim ve Aragtirma Dairesi
Baskanlig1 ve Tiirkiye Istatistik Kurumu, 2016. Trafik Istatistik Biilteni, 2016.

Evans-Whipp, T. J., Plenty, S. M., Toumbourou, J. W., Olsson, C., Rowland, B. ve Hemphill,
S. A. (2013). Adolescent exposure to drink driving as a predictor of young adults’ drink
driving. Accident Analysis and Prevention, 51, 185-191.

Ferguson, S. A., Williams, A. F., Chapline, J. F., Reinfurt, D. W. ve De Leonardis, D. M.
(2001). Relationship of parent driving records to the driving records of their children.
Accident Analysis and Prevention, 33(2), 229-234.

Gardner, M. ve Steinberg, L. (2005). Peer influence on risk taking, risk preference, and risky
decision making in adolescence and adulthood: An experimental study. Developmental
Psychology, 41, 625-635.

Ginsburg, K. R., Durbin, D. R., Garcia-Espana, J. F., Kalicka, E. A. ve Winston, F. K. (2009).
Associations between parenting styles and teen driving, safety-related behaviors and
attitudes. Pediatrics, 124(4), 1040-1051.

Hartos, J. L., Eitel, P. ve Simons-Morton, B. (2001). Do parent-imposed delayed licensure and
restricted driving reduce risky driving behaviors among newly licensed
teens?. Prevention Science, 2(2), 113-122.

Huang, P. ve Winston, F. K. (2011). Young drivers. B. E. Porter (Ed.), Handbook of Traffic
Psychology i¢inde (s. 315-338). London: Academic Press.

Jacobsohn, L. (2007). Explaining the boomerang effect of the National Youth Anti-Drug Media
Campaign. Philadelphia: Annenberg School for Communication, University of
Pennsylvania. 2229-2236.

Jessor, R. ve Jessor, S. (1977). Problem behavior and psychosocial development. New York:
Academic Press.

Jonah, B. A. (1986). Accident risk and risk-taking behavior among young drivers. Accident
Analysis and Prevention, 18(4), 255-271.

TUD

Trafik ve Ulagim Aragtirmalari Dergisi



Ersan ve Ozkan | TUAD, 4(2), 96-119 117

Lee, B. ve Schofer, J. (2003). Restraint use and age and sex characteristics of persons involved
in fatal motor vehicle crashes. Transportation Research Record: Journal of the
Transportation Research Board, (1830), 10-17.

Li, X., Stanton, B. ve Feigelman, S. (2000). Impact of perceived parental monitoring on
adolescent risk behavior over 4 years. Journal of Adolescent Health, 27(1), 49-56.

Milech, D., Glencross, D. ve Hartley, L. (1989). Skills acquisition by young drivers: perceiving,
interpreting and responding to the driving environment.

Miller, G. ve Taubman-Ben-Ari, O. (2010). Driving styles among young novice drivers—The
contribution of parental driving styles and personal characteristics. Accident Analysis
and Prevention, 42(2), 558-570.

Mirman, J. H., Albert, D., Jacobsohn, L. S. ve Winston, F. K. (2012). Factors associated with
adolescents' propensity to drive with multiple passengers and to engage in risky driving
behaviors. Journal of Adolescent Health, 50(6), 634-640.

Moe, D., (1986). Young Drivers. Relation Between Perceived and Real Ability. Behavioural
Studies (Report STF63 A92002). SINTEF Samferdselsteknikk, Trondheim. (In
Norwegian).

Morrissey, D. ve Mello, M. J. (2014). Commentary: reducing teen motor vehicle crash fatalities:
do parents hold the key?. Annals of Emergency Medicine, 4(64), 413-415.

National Highway Traffic Safety Administration. Traffic Safety Facts 2007. Washington, DC:
National Highway Traffic Safety Administration; 2007, 1-12.

Organisation For Economic Co-operation and Development (OECD). Policy Brief, October,
2006. Young Drivers: The Road to Safety. OECD, 2006, 1-8.

Ozkan, T. ve Lajunen, T. (2011). Person and environment: Traffic culture. B. E. Porter (Ed.),
Handbook of Traffic Psychology iginde (s. 179-192). London: Academic Press.

Parker, D. ve Manstead, A.S.R., (1996). The social psychology of driver behaviour. In: Semin,
G., Fiedler, K. (Eds.), Applied Social Psychology. Sage Publications, London, 198-224.

Parker, D., Lajunen, T. ve Stradling, S. (1998). Attitudinal predictors of interpersonal violations
on the road. Transportation Research Part F, 1, 11-24.

Prato, C., Lotan, T. ve Toledo, T. (2009). Intrafamilial transmission of driving behavior:
evidence from in-vehicle data recorders. Transportation Research Record: Journal of
the Transportation Research Board, (2138), 54-65.

Reason, J., Manstead, A., Stradling, S., Baxter, J. ve Campbell, K., 1990. Errors and violations
on the roads: a real distinction? Ergonomics, 33, 1315-1332.

Scott-Parker, B., Watson, B. ve King, M. J. (2009). Understanding the psychosocial factors
influencing the risky behaviour of young drivers. Transportation Research Part F:
Traffic Psychology and Behaviour, 12(6), 470-482.

Scott-Parker, B., Watson, B., King, M. J. ve Hyde, M. K. (2014). “I drove after drinking
alcohol” and other risky driving behaviors reported by young novice drivers. Accident
Analysis and Prevention, 70, 65-73.

TUD

Trafik ve Ulagim Aragtirmalari Dergisi



Ersan ve Ozkan | TUAD, 4(2), 96-119 118

Shope, J. T., Waller, P. F., Raghunathan, T. E. ve Patil, S. M. (2001). Adolescent antecedents
of high-risk driving behavior into young adulthood: substance use and parental
influences. Accident Analysis and Prevention, 33(5), 649-658.

Simons-Morton, B., Ouimet, M. ve Catalano, R. (2008). Parenting and the young driver
problem. American Journal of Preventive Medicine, 35(3S), 294-303.

Smith, W. A. (2006). Social marketing: An overview of approach and effects. Injury
Prevention, 12(Suppl. 1), 38-43.

Smorti, M., Guarnieri, S. ve Ingoglia, S. (2014). The parental bond, resistance to peer influence,
and risky driving in adolescence. Transportation Research Part F: Traffic Psychology
and Behavior, 22, 184-195.

Steinberg, L. ve Monahan, K. C. (2007). Age differences in resistance to peer influence.
Developmental Psychology, 43(6), 1531-1543.

Strukcinskiene, B., Giedraitis, V., Raistenskis, J., Martinkenas, A., Strukcinskaite, V., Stukas,
R. ve Baysal, S. U. (2014). Similarities between self-reported road safety behavior of
teenage drivers and their perceptions concerning road safety behavior of their
parents. Transportation Research Part F: Traffic Psychology and Behaviour, 24, 8-16.

Siimer, N., Lajunen, T. ve Ozkan, T. (2005). Big Five Personality Traits as the Distal Predictors
of Road Accident. Traffic and Transport Psychology: Theory and Application, 215-227.

Taubman-Ben-Ari, O. (2011). The contribution of perceived parental and familial
characteristics to attitudes toward accompanied driving among young drivers. Accident
Analysis and Prevention, 43(5), 1720-1729.

Taubman—Ben-Ari, O., Kaplan, S., Lotan, T. ve Prato, C. G. (2015). Parents’ and peers’
contribution to risky driving of male teen drivers. Accident Analysis and Prevention, 78,
81-86.

Taubman—Ben-Ari, O., Kaplan, S., Lotan, T. ve Prato, C. G. (2016). The combined contribution
of personality, family traits, and reckless driving intentions to young men’s risky
driving: What role does anger play?. Transportation Research Part F: Traffic
Psychology and Behaviour, 42, 299-306.

Taubman-Ben-Ari, O. ve Katz-Ben-Ami, L. (2012). The contribution of family climate for road
safety and social environment to the reported driving behavior of young drivers.
Accident Analysis and Prevention, 47, 1-10.

Taubman-Ben-Ari, O. ve Katz-Ben-Ami, L. (2013). Family climate for road safety: A new
concept and measure. Accident Analysis and Prevention, 54, 1-14.

Taubman-Ben-Ari, O., Lotan, T. ve Prato, C. G. (2017). Young male drivers’ risky driving 15
months after licensure—The role of intervention, attitudes towards accompanied driving,
and parents’ risk. Transportation Research Part F: Traffic Psychology and
Behaviour, 51, 73-80.

Taubman-Ben-Ari, O., Musicant, O., Lotan, T. ve Farah, H. (2014). The contribution of parents’
driving behavior, family climate for road safety, and parent-targeted intervention to
young male driving behavior. Accident Analysis and Prevention, 72, 296-301.

Traffic Safety Administration. Traffic Safety Facts, 2010 Data: Young Drivers. Washington,
DC: National Highway Traffic Safety Administration; 2012, 1-6.

TUD

Trafik ve Ulagim Aragtirmalari Dergisi



Ersan ve Ozkan | TUAD, 4(2), 96-119 119

Tiirkiye Istatistik Kurumu ve Emniyet Genel Miidiirliigii, 2016. Karayolu Trafik Kaza
[statistikleri, 2015.

Tiirkiye Istatistik Kurumu ve Emniyet Genel Miidiirliigii, 2013. Trafik Kaza Istatistikleri
Karayolu.

Vassallo, S., Smart, D., Sanson, A., Cockfield, S., Harris, A., Mclntyre, A. ve Harrison, W.
(2008). Risky driving among young Australian drivers Il: Co-occurrence with other
problem behaviours. Accident Analysis and Prevention, 40(1), 376-386.

Wang, Z., Zheng, Z. ve Fleiter, J. J. (2016). Does family background impact driving attitudes
and risky behaviours? An investigation on Chinese young drivers. Accident Analysis
and Prevention, 95, 67-77.

West, R. ve Hall, J. (1997). The role of personality and attitudes in traffic accident risk. Applied
Psychology, 46(3), 253-264.

White, J. W., Smith, P. H., Koss, M. P., & Figueredo, A. J. (2000). Intimate partner
aggression—what have we learned? Comment on Archer (2000). Psychological
Bulletin, 126(5), 690-696.

Williams, A. F. (1998). Risky driving behaviors among adolescents. New Perspectives on
Adolescent Risk Behavior, 221-237.

Williams, A. F. (2003). Teenage drivers: patterns of risk. Journal of Safety Research, 34(1), 5-
15.

Wilson, R. J., Meckle, W., Wiggins, S. ve Cooper, P. J. (2006). Young driver risk in relation to
parents' retrospective driving record. Journal of Safety Research, 37(4), 325-332.

World Health Organization. (2019). Global status report on road safety 2018. Geneva,
Switzerland, WHO.

Zohar, D. (1980). Safety climate in industrial organizations: theoretical and applied
implications. Journal of Applied Psychology, 65(1), 96.

ik ve Ulagim Arastirmalan Dergi



Trafik ve Ulasim Arastirmalari Dergisi
Journal of Traffic and Transportation Research

Ve S

Safety Research Unit



	Cilt 4, Sayı 2, Ön Kapak
	Cilt 4, Sayı 2, Künye
	1-TUAD962517
	2-TUAD983482
	3-TUAD992975
	4-TUAD1002879
	arka kapak0 



