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Highlights 
 

• The level of awareness of right-of-way rules  

• Right-of-way rules are crucial for safety at intersections 

• The awareness of traffic rules was determined using a 
questionnaire method 

• Average number of correct answers: 13.89 out of 18 
 

Abstract  Information 

This study aims to measure the level of awareness of the participants living in Isparta, Türkiye, 
regarding the right-of-way rules at intersections. A questionnaire was prepared to determine the 
level of awareness of the right-of-way rules, and a sample of 302 randomly selected participants 
were invited to respond to the questionnaire. In evaluating the results, participants were 
categorized into three groups based on their awareness levels: low, moderate, and high. When 
all questions were considered, it was observed that 24% of the participants had a low level of 
awareness, 54% had a medium level of awareness, and 22% had a high level of awareness. We 
established that the least known rules included traffic signs related to yielding and stopping, and 
right-of-way rules in terms of road priority. According to this, it has been concluded that drivers 
do not fully understand some fundamental right-of-way rules, and this situation can be a 
significant factor leading to driver-related accidents at uncontrolled intersections. In this paper, 
we propose that responsible agencies take measures to reduce accidents caused by violations of 
right-of-way rules.  
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1. Introduction 

Intersections are connection points where two or more 
roads merge or intersect, managed by signalization, 
traffic signs, or basic right-of-way rules. Intersections are 
critical points where rules must be followed to ensure the 
safe and continuous movement of vehicles, pedestrians, 
and cyclists and to enable balanced interactions. As seen 
in Figure 1, intersections are road connection points 
where conflicts, such as vehicle-vehicle and vehicle-
pedestrian, occur frequently in the forms of crossing, 
divergence, and merging. Therefore, the accident risk is 
significantly higher than other parts of the transportation 
network. The number of conflict points can be reduced by 
structures with different geometries, such as grade-
separated junctions (interchanges) and roundabouts. 
Additionally, some geometric designs can be used to 
reduce accidents [1]. Nevertheless, considering the cost 
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of construction and the challenges associated with 
expropriation, this may not always be feasible. A wide 
variety of accidents occur at intersections, including head-
on, broadside, rear-end, and sideswipe collisions [2]. 

 
Figure 1. Conflict points at three (a) and four (b) leg intersections 
[3] 
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The prevailing emphasis in academic research on traffic 
accidents has been directed towards intersections [4-8]. 
For this reason, it is crucial to design and manage 
intersections carefully. 

Intersections can be managed using various control 
methods, which can be evaluated under three main 
categories [3]: Level 1 involves basic right-of-way rules, 
Level 2 includes the determination of right-of-way using 
"Stop" and "Yield" signs, and Level 3 involves the use of 
signalization. 

Choosing the control method for an intersection requires 
significant engineering knowledge and meticulous 
evaluation. Traffic control methods for the examined 
intersection should be determined based on traffic 
volume, peak-hour factors, and pedestrian and cyclist 
density. While signalization control is generally 
considered the most reliable method among traffic 
control methods, it may not always be the most accurate 
solution. While signalizations may reduce certain types of 
accidents and ensure pedestrian safety, they can also lead 
to increased delays and stop-and-go traffic, potentially 
causing a higher frequency of specific types of accidents, 
such as rear-end collisions. The conditions that need to be 
met to install a signalization system or stop and yield signs 
for the analysed intersection are specified in the Manual 
of Uniform Traffic Control Devices (MUTCD) [9]. In cases 
where these conditions are not met, and the traffic for 
vehicles and pedestrians is low, the Level 1 traffic control 
method, based on basic right-of-way rules, is preferred. 
Uncontrolled intersections include only Level 1 controlled 
intersections, and in the management of intersections, 
only basic right-of-way rules are in operation. No traffic 
signals exist at an uncontrolled intersection, and neither 
'Stop' nor 'Yield' signs are present. The presence of 
location signs and directional arrows does not alter the 
uncontrolled nature of these intersections. 

1.1. Traffic accidents in Türkiye and Isparta 

When examining accident statistics, it can be observed 
that in Türkiye, a total of 281,054 faults were reported in 
fatal and injury accidents in the year 2023 alone. These 
faults comprise 249,856 driver-related faults, constituting 
86.8% of all faults. As presented in Table 1, the 
percentages of pedestrian, vehicle, passenger, and road-
related faults are 9.02%, 1.12%, 0.62%, and 0.34%, 
respectively. Approximately 32.5% of driver-related 
accidents occurred due to non-compliance with right-of-
way rules, turning regulations, and traffic sign violations 
at intersections. In total, 6,548 individuals lost their lives, 
and 350,855 individuals were injured in accidents, 
accounting for all fatalities and injuries [10]. 

When examining the data from the US Department of 
Transportation, it is observed that during the five years 
between 2017 and 2021, 192,609 individuals lost their 
lives due to traffic accidents, with 53,422 of these 

fatalities occurring at intersections and road connections. 
68% of the accidents at intersections and road 
connections occurred in unsignalized intersections [11]. 

Table 1. Faults in Fatal and Injurious Accidents Occurred in 
Türkiye in 2023 [10] 

 No. of Faults Fault Rates 

Driver Fault 249 856 88.90% 
Pedestrian Faults  25 355 9.02% 

Vehicle Faults  3 149 1.12% 
Passenger Faults  1 754 0.62% 
Roadway Faults  940 0.34% 

Total Faults  281 054 100% 

A large proportion of accidents at intersections and road 
connections, as noted by the NHTSA, are caused by 
human factors. The human factor comprises various 
characteristics such as age, gender, awareness level, 
fatigue, stress, socio-cultural background, and many 
others. Ensuring traffic safety, understanding the human 
factor, and taking appropriate measures can only be 
achieved through observations and questionnaires. Using 
various survey methods, traffic users' awareness of traffic 
rules and their attitudes toward traffic regulations and 
safety measures have been examined in many studies 
[12-21]. 

To minimize accidents caused by human factors, all road 
users should learn, know, and understand traffic rules 
through education, media, or road safety training. In 
addition, from a holistic perspective, it should be aimed 
to raise public awareness, internalize the rules by road 
users, and create a road-safe culture accordingly [12] 
Especially at un-signalized intersections, drivers are 
assumed to be aware of traffic signs and right-of-way 
rules. However, it is not known to what extent this 
assumption is correct. Therefore, this study aims to 
determine the awareness of right-of-way rules at 
uncontrolled intersections using survey method. The 
study was conducted in the province of Isparta, located in 
the Mediterranean region of Türkiye as seen in Figure 2. 
According to the 2023 data, the total population is 
449,777, with the city center's population being 271,396 
[22]. When considering the number of vehicles per 
person, the average in Türkiye is approximately 0.31 
vehicles per person, whereas in Isparta province, this ratio 
is approximately 50% higher than the national average, at 
0.44 vehicles per person. During the five years between 
2018 and 2022, 23,173 traffic accidents occurred in 
Isparta province. As a result of these traffic accidents, the 
numbers of fatalities and injuries were determined as 213 
and 10,795, respectively [10]. 

1.2. Right-of-way rules 

When considering an at-grade intersection, many factors 
influence the determination of right-of-way, including the 
geometry of the intersection, the characteristics of the 
approach arms, the presence of a police officer or traffic 
control person at the intersection, and the type of control 
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at the intersection. In the presence of a police officer or 
traffic control person at the intersection, other signs and 
signals at the intersection are disregarded, and the 
instructions of the relevant individual are followed. If the 
intersection is a roundabout, the right-of-way always 
belongs to the vehicle inside the roundabout, and vehicles 
approaching from the entry arms must yield by slowing 
down to the circulating traffic. Contrary to common 
practice, in Türkiye, stop signs or signals within 
roundabouts often confuse road users. If the intersection 
control is provided by traffic signals or stop and yield 
signs, drivers follow these signals and signs to determine 
the right-of-way rules.  

Finally, if the intersection is designed as uncontrolled, 
basic right-of-way rules are followed. In this case, drivers 
should approach the intersection cautiously and yield to 
pedestrians and cyclists. At these intersections, vehicles 
from the undivided approach road must yield to vehicles 
from the divided approach road. The 'first in, first out 
principle always applies in uncontrolled intersections. If 
two or more vehicles approach the intersection 

simultaneously, turning vehicles must yield to the vehicles 
going through and those on their right. These rules are 
explicitly stated in both the Turkish Road Traffic Law and 
the Turkish Road Traffic Regulations [23,24]. A flowchart 
illustrating the right-of-way based on the type and 
condition of intersections is presented in Figure 3. 

 
Figure 2. Location of Isparta Province 

 
Figure 3. Intersections right-of-way diagram 
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2. Literature Review 

In the study conducted by Bucsuházy et al. [25] the causes 
of accidents and the effects of human factors on accidents 
were evaluated concerning experience, attention, mental 
and physical condition, driving habits, and socio-
demographic information. It was emphasized that 
accidents were more frequent in the young (18-24) and 
senior (+65) age groups, which was attributed to a lack of 
experience in young drivers and a decrease in 
psychomotor functions in senior drivers. 

Mutlu and Yakar [26] conducted a study investigating the 
awareness of traffic signs. According to this study, the 
recognition rate of the 'yield' sign in multiple-choice 
questions was found to be 74.6%, while the awareness of 
the 'main road' sign was determined to be 34.3%. When 
demographic data was examined, it was observed that 
driver experience was the most significant factor in 
correctly answering the questions. Similarly, in their study 
measuring the recognition of traffic signs, Umar and 
Bashir [27] found that the average level of recognition 
was 79% for all participants and that driver experience 
was the most crucial factor in correctly answering the 
questions. 

Şehribanoğlu [28] conducted a survey to measure the 
knowledge levels of individuals about traffic signs living in 
Van province, Türkiye. It was observed that the 
participants had very low rates of correct answers. The 
results obtained from the study indicate that young 
participants are more successful in recognizing traffic 
signs. Additionally, the study has found that males have a 
higher level of knowledge compared to females. Çakıcı 
and Murat [15] conducted a survey in Denizli province, 
Türkiye, with the aim of measuring the awareness levels 
of participants regarding traffic signs, using multiple-
choice questions, each consisting of four options. 
According to the study's results, the awareness level of 
the yield sign was 51%, while the awareness level of the 
main road end sign was only 41%. It was determined that 
out of the 27 traffic signs included in the survey, 37% were 
awareness at a moderate to low level. Out of the 27 traffic 
signs included in the survey, 37% were found to have a 
middle and low level of awareness. 

Ningal and Oños [29] analyzed where motorcycle drivers 
acquire their knowledge about traffic. Accordingly, it has 
been demonstrated that social media, roads and traffic 
signs, personal observations and experiences, peer and 
relatives' instructions, and traffic authorities' 
examinations play a significant role in shaping drivers' 
knowledge level about traffic. The study also emphasized 
the crucial role of public institutions in traffic education. 
Education levels, along with individuals' decisions and 
preferences, significantly influence traffic patterns, travel 
mode choices, and consequently, impact overall safety 
[30]. 

Using gamified methods can greatly help to improve 
people's knowledge of different subjects. İçten [31] 
provided education on traffic signs and rules in virtual 3D 
rooms. Through the participants' experiences using VR 
goggles, the study captured their interest, enthusiasm, 
and attention, leading to a positive change in the 
participants' cognitive and perceptual abilities. At the end 
of the application, a significant amount of positive 
feedback was received from the participants. In another 
study, Topkaya [32] demonstrated the potential use of 
comics in teaching traffic rules. According to the results 
obtained from this study, comics in traffic education have 
been shown to create an engaging and enjoyable 
classroom environment, thereby making traffic education 
more entertaining. 

Cheng et al. [33] examined the utilization of artificial 
intelligence (AI) and virtual reality-supported (VR) driving 
simulators and reviewed published articles on this 
subject. According to the results obtained from the study, 
artificial intelligence and virtual reality are promising 
methods that can be utilized in driver education. Backlund 
et al. [34] and Gounaridou et al. [35] have explored the 
educational effectiveness of a game-based simulation on 
traffic rules and traffic safety. Based on the results, it can 
be concluded that a game-based simulation can be 
employed to enhance learning in driver education. 

In addition to advanced technologies like AI and VR, social 
media, one of today's essential communication tools, can 
also be utilized to promote traffic safety awareness and 
inform individuals. In their study, Özel [36] examined the 
engagement generated by the Turkish Ministry of 
Interior's social media posts related to traffic safety. 
According to the study's findings, it has been emphasized 
that public institutions are successful in generating 
significant engagement through social media and that it 
can be a powerful tool for raising awareness among 
individuals about traffic safety. 

Similarly, Gülada et al. [37] noted that in many countries, 
public service announcements about the importance of 
traffic safety are implemented using emotional appeals 
such as fear and sadness, focusing on themes of death, 
injury, and family. Another result obtained from the study 
that there are fewer public service announcements in 
middle-income countries compared to high-income 
countries, emphasizing the need for more efforts in this 
regard in Türkiye as well. Kavsıracı et al. [38] examined the 
impact of social campaigns, enforcement, and 
administrative penalties on individuals regarding traffic 
safety. According to the data obtained from the study, it 
was demonstrated that in the short term, social 
campaigns and public service announcements are more 
effective in creating a long-term traffic culture compared 
to traffic enforcement and penalties.  
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3. Method 

3.1. Data collection tools and participant 

In this study, the survey method was employed to 
determine the awareness of right-of-way rules at 
uncontrolled intersections. The survey method is a 
reliable approach commonly used to measure people's 
knowledge and awareness levels about various subjects in 
fields such as economics, politics, health, engineering, 
and more [39-45]. According to the general trend today, 
mixed-mode survey methods, which allow different data 
collection methods to be used simultaneously to increase 
the low response rate, are preferred in collecting data 
[46,47]. Therefore, in this study, a mixed-mode survey 
method has been employed, involving face-to-face and 
online data collection methods. 

As the sample size increases, the approach to actual 
results will become closer, thus enabling more sensitive 
estimations [48]. However, having a large sample size 
does not always guarantee the most accurate results. 
Therefore, considering specific confidence levels and 
margin error, a sample size is determined within the 
framework of criteria such as time, cost, and accuracy.  

When considering the selected confidence level, margin 
of error, and population size, Equation 1 can be used to 
calculate the sample size [49]. 

𝑛 =
𝑛0

1+
𝑛0
𝑁

 , 𝑛0 = [(𝑡. 𝑠)/𝑑]2 (1) 

Here, t represents the confidence level, N is the 
population size, s is the standard deviation, and d is the 
margin error.  

A total population of 271,396 people reside in the city 
center of Isparta province. When considering road users 

aged 18 and above, it is estimated that individuals in this 
age group account for approximately 77% [22]. In this 
case, the total examined population was obtained as 
208,975 individuals. Using Equation 1, the minimum 
sample size for a 90% confidence level and a 5% margin of 
error has been determined to be at least 271. Therefore, 
the questionnaire was conducted with N=302 
participants, and as presented in Table 2, four main 
demographic data were requested from the participants, 
including gender, age, years as a licensed driver, and 
education level. 

3.2. Data collection tools and participants 

In this study, as the aim is to test the awareness of right-
of-way rules in Isparta province, the sample population 
consists of traffic users residing in Isparta province. The 
sample selection followed the principle of randomness 
and adhered to the specified sample size. The 
questionnaire was limited to people who had a driver's 
license. In addition, the gender distribution of participants 
was determined based on the ownership rates of driver's 
licenses among male and female drivers. According to 
2022 data, the driver's license ownership rates in Türkiye 
were 70.6% for men and 29.4% for women [22]. This 
questionnaire comprises four sections: an introductory 
information section, a demographic information section, 
a section containing questions related to fundamental 
right-of-way rules, and a section containing questions 
about traffic signs. The first section provides information 
about the questionnaire's objective, voluntary consent, 
and the structure of the questions. The second section 
includes questions about the participants' gender, age, 
driving status, and education levels. In the third section, 
visual questions were asked to assess the participants' 
awareness of right-of-way rules. Finally, questions 
regarding traffic signs, signalization, and priority of 
emergency vehicles were asked in the fourth section. The 
contents of the questions are shown in Table 3. 

Table 2. Demographic Characteristics of Questionnaire Participants 

Gender 

Male  
(N=205)   

Female  
(N=97) 

Total 
(N=302) 

n (%) n (%) n (%) n (%)   n (%) n (%) n (%) n (%) n (%) 

Years as a licensed 
driver 

0-5 6-20 +20 All  0-5 6-20 +20 All 
302 (100%) 

47 (23%) 87 (42%) 71 (35%) 205 (100%)  23 (24%) 54 (55%) 20 (21%) 97 (100%) 

Age                    
    18-30 (Young) 47 (100%) 27 (31%) -  74 (36%)   18 (78%) 20 (37%) - 38 (39%) 112 (37%) 
    31-45 (Middle) -  56 (64%) 18 (26%) 74 (36%)  5 (22%) 26 (48%) 2 (10%) 33 (34%) 107 (35%) 
    46-65 (Mid-Old) -  3 (4%) 40 (56%) 43 (21%)  - 6 (11%) 10 (50%) 16 (17%) 59 (20%) 
    +65 (Old) -  1 (1%) 13 (18%) 14 (7%)  - 2 (4%) 8 (40%) 10 (10%) 24 (8%) 

           
Education Level           
    Primary Sc. - 2 (2%) 15 (21%) 17 (8%)  1 (4%) 3 (6%) 5 (25%) 9 (9%) 26 (9%) 
    Middle Sc. 3 (6%) 7 (8%) 7 (10%) 17 (8%)  - 4 (7%) 7 (35%) 11 (11%) 28 (9%) 
    High Sc. 9 (19%) 18 (21%) 17 (24%) 44 (22%)  7 (30%) 15 (28%) 2 (10%) 24 (25%) 68 (23%) 
    University Deg. 31 (66%) 44 (51%) 23 (32%) 98 (48%)  10 (44%) 14 (26%) 3 (15%) 27 (28%) 125 (41%) 
    Graduate Deg. 4 (9%) 16 (18%) 9 (13%) 29 (14%)   5 (22%) 18 (33%) 3 (15%) 26 (27%) 55 (18%) 
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Table 3. Sections and contents of the questionnaire form 

Sections of the Questionnaire Form 

Section I - Information About Questionnaire Section II - Demographic Information 

• Information about the goal of the questionnaire  

• Consent to voluntary participation 

• Information about the structure of the questions  

• Other Information 

• Gender 

• Age 

• Active driving status 

• Years as a licensed driver 

• Level of education 

Section III - Questions About Basic Right-of-Way Rules Section IV - Questions About Traffic Signs and Other Questions 

• 6 Questions for testing basic right-of-way rules 

• 2 Questions for testing traffic signals about yield and stop 

• 2 Questions for testing pedestrian and bicyclist priority 

• 4 Questions for testing basic right-of-way rules in terms of 
road priority 

• 1 Question for testing traffic lights 

• 2 Questions for testing traffic signals about yield and stop 

• 1 Question for testing emergency car priority 

Questions were asked visually in the third and fourth 
sections to assess participants' awareness levels of right-
of-way rules. Participants were presented with visually 
depicted conflict scenarios for various situations and 
were asked to indicate the right-of-way for vehicles, 
bicycles, or pedestrians. Pedestrians, cyclists, and vehicles 
were designated as entities A and B. To avoid influencing 
participants' responses, vehicle colors were marked as 
neutral colors, specifically blue and white. Visuals related 
to some of the questions asked in the study are presented 
in Figure 4. In each question, “Which vehicle has the right-
of-way?” was asked, and participants' responses were 
collected. To prevent the prolongation of the 
questionnaire duration, the questions in the third and 
fourth sections, which were used to assess awareness of 
right-of-way, were limited to 18 in total. The average 
response time for the questionnaire was found to be 190 
seconds. This duration is considered ideal for participants 
to answer all questions without getting bored or 
distracted. 

Figure 4. Some of the questionnaire questions 

The third and fourth section questions in the 
questionnaire, which were prepared to assess 
participants' awareness of right-of-way rules, are 
generally multiple-choice questions consisting of two 
options. In two-option questions, since participants have 

a 50% chance of randomly selecting the correct answer 
even if they do not know it. The total number of questions 
participants answered correctly and incorrectly was 
initially calculated to obtain a meaningful statistical 
result. Subsequently, based on the number of questions 
participants answered correctly, they were categorized 
into three classes of awareness levels: low, moderate, and 
high. In the questionnaire, a total of 18 questions were 
asked to measure participants' awareness level regarding 
right-of-way rules. Similarly, in other studies in the 
literature, such scaling has been performed to measure 
the awareness level [15]. Those who answered 12 
questions or fewer correctly were categorized as having 
low awareness, those who answered between 13 and 15 
questions correctly were categorized as having medium 
awareness, and those who answered 16 questions or 
more correctly were considered to have a good level of 
awareness about right-of-way rules. Additionally, to 
determine the questions that participants found easiest 
and most challenging, the average percentage of correct 
answers given by all participants to each question was 
calculated. Questions with a correct answer rate below 
70% were classified as low accuracy, those within the 
range of 71% to 85% were categorized as medium 
accuracy, and those with a rate exceeding 85% were 
considered high accuracy. 

4. Findings 

4.1. Correct answer rates by question 

There are 18 questions in this questionnaire to test 
awareness of the right-of-way rules. 6 of these 18 
questions were asked to test basic right-of-way rules, 4 of 
these asked to test traffic signals about yield and stop, 2 
of these asked to test pedestrian and bicyclist priority, 4 
of these asked to test basic right-of-way rules in terms of 
road priority, 1 of these asked to test traffic lights and 1 
of these asked to test emergency car priority. The 
questions have been classified based on the provided 
correct answer rates. Questions with a correct answer 
rate below 70% are categorized as Low Accuracy, those 
falling within the range of 71% to 85% are considered 
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Table 4. Rate of correct answers to each question 

Question 
Number 

Accuracy 
Rate (%) 

The Aim of the Question 
Question 
Number 

Accuracy 
Rate (%) 

The Aim of the Question 

1 89.7 Basic right-of-way rules 10 58.3 Basic right-of-way rules in terms of road priority 

2 71.9 Basic right-of-way rules 11 70.9 Basic right-of-way rules 

3 83.8 Basic right-of-way rules 12 87.4 Basic right-of-way rules in terms of road priority 

4 88.4 Basic right-of-way rules 13 57.9 Basic right-of-way rules in terms of road priority 

5 93 Pedestrian and bicyclist priority 14 73.5 Basic right-of-way rules in terms of road priority 

6 96 Pedestrian and bicyclist priority 15 94 Traffic lights 

7 86.1 Basic right-of-way rules 16 45.4 Traffic signs about yield and stop 

8 56.3 Traffic signals about yield and stop 17 63.2 Traffic signs about yield and stop 

9 84.4 Traffic signals about yield and stop 18 88.7 Emergency car priority 
Green – High Accuracy Level (16 or more correct), Yellow – Medium Accuracy Level (13-15 correct), Red – Low Accuracy Level (12 or fewer correct) 
 

Medium Accuracy, and questions with a correct answer 
rate exceeding 85% are classified as High Accuracy 
questions. 

When the results were examined, it was observed that 
the accuracy rates of questions 1, 2, 3, 4, 7, and 11, which 
were asked to test the Basic Right-of-Way Rules, were 
around an average of 80%. Among these questions, 
questions 2, 3, and 11 were found to be at the medium 
accuracy rate, while the others were determined to be at 
the high accuracy rate. The questions numbered 8, 9, 16, 
and 17, which were asked to assess awareness of traffic 
signals about yield and stop, had a significantly lower 
accuracy rate compared to all other test questions. It was 
determined that the average accuracy rates of these four 
questions were around 60%. It has been observed that 
the awareness of question number 9 is at the medium 
accuracy level, while the others are at the low accuracy 
level in this field. 

Most participants correctly answered the questions about 
the priorities of pedestrians and cyclists. Accordingly, it 
was observed that participants answered questions 
number 5 and 6 with an average 95% accuracy rate. When 
examining the responses to questions number 10, 12, 13, 
and 14, which were asked to test basic right-of-way rules 
in terms of road priority, it was observed that participants 
struggled with questions number 10 and 13. Their 
accuracy rates were below 60%, indicating a low accuracy 
rate. Question number 11, on the other hand, was 
answered correctly at the medium accuracy rate. 
Additionally, it was observed that question number 15, 
asked to assess the awareness about traffic lights, and 
question number 18, asked to assess the awareness about 
emergency car priority, were known at very high accuracy 
rates. The Accuracy rates for each question are presented 
in Table 4. 

The total number of correct answers given by each of the 
302 participants in the questionnaire has been calculated. 
Subsequently, those who answered 12 or fewer questions 
correctly were considered to have a low level of 
awareness (LOA), those who answered 13 to 15 questions 
correctly were considered to have a medium level of 
awareness, and those who answered 16 or more 
questions correctly were considered to have a high level 
of awareness.  According to this, it has been determined 

that 24% of the participants have a low level of 
awareness, 54% have a medium level of awareness, and 
22% have a high level of awareness. The number of 
correct answers given by participants is presented in 
Figure 5. When examining this data, it is observed that 
23% of the participants, constituting the largest group, 
answered 14 questions correctly, while only 1% answered 
all questions correctly. 

Figure 5. Distribution of participants according to the number of 
correct answers 

4.2. Demographic effect on correct answers 

The average number of correct answers for each 
demographic group has been calculated to examine the 
relationship between the demographic characteristics of 
the participants and their correct answers. When 
considering all 302 participants in the questionnaire, the 
average number of correct answers is 13.89. Figure 6 
provides the average number of correct answers for each 
demographic group. When considering 18 questions, the 
overall average correct answer rate was calculated as 
77%. 

The descriptive statistical data for the participants' scores 
have been analyzed. According to the analysis results the 
mean score for correct answers is M=13.89, with a 
standard deviation of SD=2.09, a variance of var=4.35, 
and the p-value of the Shapiro-Wilk test is less than 
p=0.001 were found. As the p-value of Shapiro Wilk Test 
is below p=0.001 which is less than the %5 level of 
significance we reject null hypothesis which means that 
the data is not normally distributed. Non-parametric 
Kruskal-Wallis and Mann-Whitney U analyses were 
chosen because the data does not follow a normal 
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distribution. The chosen tests, Mann-Whitney U test is a 
non-parametric test used to assess differences between 
two independent groups, while the Kruskal-Wallis test is 
a non-parametric test used to compare differences 
among three or more independent groups. 

Figure 6. Average number of correct answers and rates by 
demographic group 

Since gender has only two categories (male and female), 
we used the Mann-Whitney U test. For variables like 
education level, experience, and age, which have three or 
more categories, the Kruskal-Wallis test has been 
preferred. According to the Mann-Whitney U test, a 
significant difference was observed between female and 
male groups in terms of scores (p=0.00). The size of the 
male group is 205, and the size of the female group is 97. 
The mean and standard deviation values for the male and 
female groups are found Mmale=14.2, SDmale=1.82 and 
Mfemale=13.4, SDfemale=2.35, respectively. 

When examining the results of the Kruskal-Wallis test, no 
significant difference was observed among age groups 
(p=0.20) and education level groups (p=0.54), while a 
significant difference was found among experience 
groups in terms of scores (p=0.02) (Table 5). 

Table 5. Kruskal-Wallis test parameters 

Scores 
Kruskal-Wallis 

χ² df p 

Experiencescore 7.55 2 0.02 

Agescore 4.60 3 0.20 

Educationscore 3.09 4 0.54 

When examining pairwise comparisons, no significant 
difference was observed between participants with over 
20 years of experience and those with 6-20 years of 
experience (p=0.89). However, significant differences 
were found among other groups in terms of scores 
(p=0.03 and p=0.05) (Table 6). 

Examining the participants' education levels it is shown 
that participants with postgraduate degrees have the 
highest average with 14.3 correct answers. This group is 

followed by middle school graduates with an average of 
14.07 correct answers. Participants with high school and 
university degrees were found to have correct answer 
averages of 13.82 and 13.79, respectively. Thus, 
participants with middle school education have surpassed 
those with high school and university degrees in terms of 
average correct answers. This is mainly because most 
middle school graduates among the participants fall into 
the middle-age group of experienced drivers. In Türkiye, 
in 2012, mandatory education was elevated from middle 
school to high school level, resulting in a situation where 
middle school graduates among adults in society are 
predominantly from middle and older age groups. 

Table 6. Pairwise comparisons of experience groups 

Experience 
Group 1 

Experience 
Group 2 

W p 

+20 years 6-20 years -0.66 0.89 

+20 years 0-5 years -3.57 0.03 

6-20 years 0-5 years -3.36 0.05 

When examining the number of correct answers by age 
group, it is observed that the middle-age group (31-45) 
surpasses other age groups with an average of 14.18 
correct answers. The middle age group was followed by 
the middle-old group, with an average of 13.93. The 
average number of correct answers for the young and old 
age groups found 13.63 and 13.71, respectively. Here, it 
has been demonstrated that experience plays a 
significant role in answering the questions, but it is also 
shown that the number of correct answers is inversely 
proportional to age beyond the middle age group. When 
these results are examined, it can be said that experience 
directly influences the awareness of right-of-way rules. 

When examining driver experience, those with less than 
five years of experience scored the lowest at an average 
of 13.33 correct answers, while the increase in experience 
corresponded to a higher number of correct answers. It 
has been observed that drivers with 6-20 years of 
experience have an average of 13.97 correct answers, 
while drivers with more than 20 years of experience have 
an average of 14.20 correct answers. When examining the 
average number of correct answers for gender groups, it 
is observed that the average number of correct answers 
for women is 13.39, whereas for men, it is 14.13. 

5. Discussion and recommendations 

In this section, the participant awareness levels about 
right-of-way rules, as measured through conducted 
survey studies, are discussed. Additionally, 
recommendations are provided for enhancing individuals' 
awareness levels. 

5.1. Discussion 

When considering all participants, the average number of 
correct answers is 13.89. This result indicates a 77.2% 
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accuracy rate for all participants. Based on the results the 
level of awareness level for the right-of-way rules has 
been found to be insufficient for a safe traffic 
environment. The analysis of questionnaire responses 
also revealed patterns in participants' awareness of right-
of-way rules. Questions were grouped into three accuracy 
levels: low, medium, and high. While many questions 
were answered accurately, some had medium or low 
accuracy. Participants particularly struggled with 
recognizing stop and yield traffic signs. These findings 
emphasize the necessity of taking measures for traffic 
safety and awareness. 

The analysis of participants' responses and demographic 
data revealed that driver experience was the most 
significant factor influencing the correct answer scores. 
As experience increased, scores improved. Those with 6-
20 years of experience answered correctly at a slightly 
higher rate, while drivers with more than 20 years of 
experience achieved the highest accuracy. These findings 
emphasize the critical role of experience in driver 
proficiency and suggest that targeting educational 
interventions at young and inexperienced drivers could 
enhance traffic safety by bridging their knowledge gap. 

When examining the average correct answers of gender 
groups, it is observed that women have fewer correct 
answers compared to me. Regarding age groups, the 
middle-age group surpasses others with the highest 
average of correct answers, reflecting the potential 
impact of experience. Following this group is the middle-
old age group, which also performs well. The young and 
old age groups have similar averages, with both slightly 
below the middle-old group. This result demonstrates 
that experience plays a significant role in answering the 
questions. As a solution, educational and information 
update programs should be tailored to each age and 
gender group to help improve level of awareness about 
right-of-way rules of drivers. 

5.2. Recommendations 

Bucsuházy et al. [25] link traffic accidents in young 
individuals to driver experience and associate them with 
psychomotor functions in elderly drivers. In addition to 
Bucsuházy et al. [25] findings, when the responses of 
these young and elderly drivers were examined, it was 
observed that these age groups had a low level of 
awareness in our study. Therefore, it is believed that 
another reason for accidents observed in the young and 
senior age groups is a low level of awareness. 

Studies conducted in the literature to measure people's 
knowledge levels on traffic safety mostly focus on the 
awareness of traffic signs [15, 26-28]. In our study, unlike 
these studies, the awareness of right-of-way rules at 
intersections has been examined. When examined from 
the perspective of traffic safety, our results align with the 
mentioned studies. When examined in conjunction with 

other studies, drivers have a significantly low awareness 
of traffic signs and rules. This situation constitutes a 
threat to traffic safety, increasing the likelihood of 
accidents. Therefore, it is crucial to educate individuals 
about traffic safety through various methods, beginning 
with schools. 

The conducted studies demonstrate that drivers can 
obtain information about traffic from a wide range of 
sources, such as social media, roads and traffic signs, 
personal observations and experiences, peer and 
relatives' instructions, and traffic authorities' 
examinations [29]. Therefore, all available 
communication methods should be utilized to raise 
awareness among individuals regarding traffic safety. 

When examined in the literature, it is observed that civil 
society organizations, public institutions, and schools are 
making efforts to establish more effective communication 
with individuals to increase their awareness of traffic 
safety. This communication can be facilitated through 
gamified educational methods that emphasize human 
experience, incorporating technology, virtual 3D rooms 
[31], and simulations [33-35]. We also believe and 
recommend that the implementation of virtual rooms 
and simulations, which allow participants to experience, 
especially in schools, will increase awareness of traffic 
safety and reduce traffic accidents. 

The evolving communication methods of today have 
allowed social media to have a substantial impact on 
people. It is also possible to utilize the communication 
power of social media for traffic safety [36]. It is believed 
that public institutions, civil society organizations, and 
well-recognized politicians, writers, artists, athletes, and 
celebrities, by using social media, can play a significant 
role in raising awareness among individuals about traffic 
safety, which is thought to be crucial in reducing traffic 
accidents. Furthermore, public service announcements 
using emotional appeals such as fear and sadness, with a 
focus on themes of death, injury, and family, can be 
utilized in raising awareness among individuals [37]. In 
this regard, it is believed that well-crafted public service 
announcements, when presented to the right audience, 
can raise awareness among individuals about traffic 
safety. 

According to the results obtained from the study, 
participants with medium and low levels of awareness 
comprise 76% of all participants. To increase the 
awareness level of individuals in this group, responsible 
agencies take measures to reduce accidents caused by 
violations of right-of-way rules. These measures should 
include tightening the eligibility criteria for obtaining a 
driver's license, conducting public service campaigns, 
public service ads, and disseminating information about 
traffic right-of-way rules. The primary objective of these 
measures is to enhance public awareness of right-of-way 
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rules. All these outlined measures can be implemented in 
the province of Isparta and nationwide in Türkiye. 

6. Limitations and Future Research 

The scope of this study has been limited to the province 
of Isparta in Türkiye. In future research, the awareness of 
right-of-way rules can be examined with a larger number 
of participants from different provinces and regions. This 
way, the level of awareness regarding right-of-way rules 
can be more accurately determined for all of Türkiye, and 
the results obtained for different regions can be 
compared with each other to identify regional variations. 

Due to the challenges of finding participants in the 
questionnaire method, the participants of this study may 
not fully represent the demographic groups within the 
society in equal proportions. In forthcoming studies, 
increasing the number of participants can lead to a more 
accurate representation of the demographic groups 
within the society by the selected participants. 

In traffic, driver, pedestrian, and cyclist behaviors can also 
be influenced by psychological and sociological reasons. 
Therefore, knowing a rule in traffic does not guarantee 
compliance with that rule. Knowing them alone does not 
give them meaning when rules or norms are not followed. 
In this regard, the behaviors of traffic participants may 
need to be approached from a more comprehensive 
perspective. Societies may know or not know the laws, 
accept or reject them, agree or disagree with the rules, 
and comply or not comply with them. Therefore, in future 
studies, participants' levels of awareness about right-of-
way rules, their real-life adherence to these rules, and 
their behaviors can be observed together to determine 
how well awareness translates into practice. 
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