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Abstract 

Mobile communication and time demands converge to encourage people to use their 

phones while driving, leading to greater numbers of motor vehicle accidents and 

fatalities. While multiple states have implemented legislation prohibiting the use of 

mobile devices while driving, the problem continues unabated. Grounded in situational 

crime prevention theory, this study examined the influence of environmental changes, 

specifically sign installation, as a way to increase compliance with legislation and reduce 

the number of automotive fatalities. This quantitative study used secondary data and 

applied a paired-sample, two-tailed t test to compare the mean of the number of motor 

vehicle fatalities on Georgia interstates before and after legislative changes. Multiple 

studies have investigated the influence of legislation on distracted driving practices, as 

well as the associative dangers thereof, though none could be found that address the 

impact of signage on legislative compliance. The research found that signs had no effect 

on the number of motor vehicle fatality accidents on Georgia interstates. Limitations of 

the study included the lack of primary research, specifically the use of both quantitative 

and qualitative surveys, as well as the expansion of secondary data and the addition of 

covariates. Recommendations based on the findings of this study include advising 

policymakers to redirect funds to install more signs and increase education and 

enforcement opportunities for law enforcement. This study served to promote positive 

social change by filling the knowledge gap in this area to reduce motor vehicle fatalities 

and save lives.   
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Chapter 1: Introduction to the Study 

The expansion of technology over the last 20 years has created a society 

accustomed to multitasking and constant information accessibility. Studies have indicated 

most individuals understand the dangers associated with driving while texting or 

manipulating a mobile device, yet numerous individuals continue to engage in this 

activity (Li et al., 2018; Lipovac et al., 2017; Telemaque & Madueke, 2015). During the 

2018 legislative session, Georgia’s Congress passed a law updating the distracted driving 

law prohibiting the use of mobile devices while operating a motor vehicle on the state’s 

roadways from one that barred texting while driving. Georgia implemented the update to 

an old law in response to an accident claiming the lives of five nursing students on 

Interstate 16 (Stevens, 2016); increased accident numbers, even with augmented 

enforcement efforts, further prompted the law change (Georgia Governor’s Office of 

Highway Safety [GOHS], 2017). Georgia installed signs and changed electronic signs to 

educate drivers on the new law and its consequences. The topic of interest for the 

dissertation was to measure the impact of signage on driver compliance with Georgia’s 

distracted driving law through evaluating the number of motor vehicle accidents and 

fatalities between July 1, 2016, through June 30, 2020, on Georgia interstates by 

comparing the numbers in the two years prior to the law against the two years after.  

Background of the Study 

Scholarly literature and research focused on distracted driving prevention via 

universal texting ban (UTB) and universal handheld ban (UHB), as well as the 

propensities of individuals to participate in distracted driving. Gariazzo et al. (2018) 
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provided information on the pervasiveness of the problem of texting and driving from a 

global standpoint. Gliklich and Bergmark (2016), Li et al. (2018), Lipovac et al. (2017), 

and Telemaque and Madueke (2015) researched the impact of distracted driving among 

American drivers. White et al. (2018) introduced data contradicting previous findings, 

though they included information related to prominent issues among young drivers 

participating in distracted driving with harmful consequences. Qiao and Bell (2015), 

Rudisill et al. (2018a), and Rudisill et al. (2018b) wrote about the impact of legislation on 

individual participation in distracted driving. Ruppet et al. (2016) researched the effect of 

individual risk of distracted driving based on participant perception of internal and 

external distractions. Quisenberry (2015) proposed the application of the general theory 

of crime to explicate distracted driving participation while noting the minimal impacts of 

legislation on distracted driving. Clarke (1995) introduced the concept of situational 

crime prevention theory (SCPT), a crime theory involving a focus on a specific crime to 

reduce crime occurrence through environmental manipulation.  

This study was the first to apply the idea of SCPT to signage placement and its 

effect on distracted driving law compliance. As noted, studies on the influence of 

distracted driving legislation and studies on signage exist, but a search of existent 

literature could not provide any studies that tested the effectiveness of signs on distracted 

driving law compliance. Considering the cost in lives lost to distracted driving and a need 

to understand the potential success of signs in increasing UHB compliance, this study 

filled the research gap to save lives, save money, and properly utilize resources.  
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Problem Statement 

In the United States, most people own a smartphone. Smartphones can cause 

distractions while driving. A literary review by Lipovac et al. (2017) of 60 articles 

demonstrated a direct correlation between distracted driving caused by mobile device use 

and reduced driving performance. Research indicated a 10% reduction in driver fatalities 

in states with mobile device use prohibitions, or UHBs, for all drivers versus only a 3% 

reduction in the presence of a UTB (Rudisill et al., 2018a), whereas other studies have 

suggested no statistically significant relationship between legislation and reduction of 

distracted driving (Quisenberry, 2015). A motor vehicle crash led to the death of five 

nursing students when a tractor-trailer driver crossed into their lane of traffic while 

texting and driving, prompting Georgia to implement legislation banning all mobile 

device usage while operating a motor vehicle, replacing the previous texting while 

driving ban. However, legislation implementation alone cannot guarantee law 

compliance, so Georgia opted to use signage to promote knowledge of the law to increase 

compliance to save lives and prevent motor vehicle crashes.  

The efficacy of signage on distracted driving law compliance is not well-known. 

My quantitative study sought to fill this knowledge gap and discover the effectiveness of 

two types of signage aimed at reducing distracted driving: static signage and dynamic 

message signage (DMS). The definition of static signage is stationary metal signs 

displaying the law. In contrast, DMS involves electronic signs that can change messages, 

be moved from place to place, or both. Examining the number of motor vehicle fatalities 

on interstates in the 2 years before the law versus the number of motor vehicle fatalities 
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on Georgia interstates after the law demonstrates the possible effectiveness of signage on 

UHB compliance in Georgia since the state placed the signs at the time of the legislation. 

Purpose of the Study 

Distracted driving diminishes drivers’ ability to operate motor vehicles, leading to 

increased motor vehicle accidents (Rudisill et al., 2018a), augmenting the importance of 

finding concrete, definitive ways to minimize this behavior. The purpose of this 

quantitative study was to discover whether a correlation exists between signage warning 

drivers that distracted driving is illegal and the number of fatal motor vehicle accidents in 

the state of Georgia after UHB implementation using a comparison of means t test. The 

independent variable of the study is the presence or absence of state-installed distracted 

driving law signs on Georgia interstate rights-of-way from July 1, 2016, through June 30, 

2020. The dependent variable is the number of motor vehicle fatality accidents on 

Georgia interstates from July 1, 2016, through June 30, 2020. This study used no 

covariates.  

Research Question and Hypotheses 

The research question and corresponding hypotheses for this study were as 

follows: 

• RQ: What is the impact of roadway signage on the number of fatality motor 

vehicle accidents on Georgia interstates?  

• H0: Roadway signage has no influence on the number of vehicle accidents 

with fatalities on Georgia interstates as measured by a comparison of means t 

test. 
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• H1: There is a negative correlation between roadway signage and the number 

of fatal vehicle accidents on Georgia interstates as measured by a comparison 

of means t test. 

Theoretical Foundation 

This quantitative study used Clarke’s (1995) SCPT to explicate the usefulness of 

signage in distracted driving reduction. Researchers use SCPT to direct environmental 

manipulations to minimize the occurrence of a crime (Clarke, 1995); SCPT concentrates 

on the crime itself rather than the criminal. SCPT does not consider why an individual 

commits a crime but instead focuses on the method of perpetration for prevention 

(Clarke, 2010). SCPT is tested by measuring the occurrence of crimes before a chosen 

intervention, then checking the crime occurrence after measure placement to determine 

levels of change (Clarke, 2010). The testing for SCPT is typically straightforward: if the 

specific crime occurs less, the manipulation worked, in which case SCPT is verified, but 

if the crime remains the same or increases, then the manipulation failed, and SCPT is 

determined to be inadequate to explain crime prevention measures.  

This study applied SCPT by testing the presence of signage against its absence on 

the number of motor vehicle accidents. Collecting crash data from across the state from 2 

years before the distracted driving law implementation and signage installation against 

the 2 years following the law and sign installation permitted a comparative analysis of the 

effectiveness of signage in preventing motor vehicle accidents via comparison of means t 

test; in this way, SCPT either proved effective or a failure related to the crime of 

distracted driving. Since the data only involved the presence or absence of signage and 



6 

 

the number of fatal motor vehicle accidents, the secondary data analysis proved a 

practical test of SCPT on distracted driving law compliance.  

Nature of the Study 

Quantitative secondary data provided the methodology for the study to address 

the identified gap in knowledge of signage efficacy and distracted driving law 

compliance. Data from the National Highway Traffic Safety Administration (NHTSA) 

roadways provided the accident data, verifiable through secondary sources including the 

Georgia Department of Public Safety, the GOHS, and the agency responsible for 

installing state-owned signs on the rights-of-way of Georgia. Data on sign presence came 

from the agency responsible for installation and maintenance of road signs on Georgia 

rights-of-way. Using the secondary data promoted a nonexperimental quantitative 

research design with the dependent variable of motor vehicle accidents and the 

independent variable of signage; this study included no control variables. Entering the 

data into IBM SPSS allowed manipulation to conduct appropriate tests.  

After data collection, the assessment of analysis strategies must gain 

consideration. Using a comparison of means t test allowed for a straightforward 

evaluation of the efficacy of signs on the number of motor vehicle fatalities on Georgia 

interstates. Since the data involved work on a single dependent variable (motor vehicle 

fatality accidents) tested against a predictor variable (signage), the outcomes lent 

themselves to a comparison of means with a paired-sample, two-tailed t test (O’Sullivan 

et al., 2017). This t test utilized the dichotomous predictor variable of signage and the 

dependent numerical variable of the number of motor vehicle accidents. A minimum 
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sample size of 15 for each group determined by the number of accidents in a given month 

on Georgia interstates, for a total of 30 samples, provided the necessary dataset for 

evaluation. The theory tested whether signage prevents motor vehicle fatality accidents 

caused by distracted driving.  

Definitions 

Universal handheld ban (UHB): The legislative prohibition preventing drivers 

from using a mobile device while operating a motor vehicle (Rudisill et al., 2018a).  

Universal texting ban (UTB): The legislative prohibition preventing drivers from 

using a mobile device to send text messages while operating a motor vehicle (Rudisill et 

al., 2018a). 

Commercial vehicles: Vehicles owned by recognized corporations or entities 

other than governmental to facilitate business (Riahi Samani & Mishra, 2022). 

Dynamic messaging signage (DMS): Electronic, programmable signs, either 

mobile or stationary, that can display prescribed messages to inform, warn, or educate 

drivers (Kelarestaghi et al., 2020). 

Publicly maintained roadways: Public roads maintained by state or local 

governments for general travel by all persons (Johnson et al., 2014). 

Static signage: Stationary metal signs found on the side of roadways used to 

inform, warn, or educate drivers (Bongiorno et al., 2017). 

Assumptions 

Several assumptions presented for the study to address the research questions. The 

initial assumption was the ability to collect reports for all motor vehicle fatality accidents 
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on Georgia interstates; the study would not be valid without the ability to collect all 

reports. Additionally, the assumption of a positive, appropriate sample size permitted the 

study to provide generalizable information. 

Scope and Delimitations 

The use of mobile devices while operating a motor vehicle provides dangerous 

distractions for the driver, placing those traveling the roadway with them at risk (Gliklich 

& Bergmark, 2016; Li et al., 2018; Lipovac et al., 2017, Telemaque & Madueke, 2015; 

White et al., 2018). Georgia implemented a UHB to reduce the danger, including 

installing signage to notify drivers of the illegality of using a mobile device while 

driving. One specific aspect of this study is the determination of the efficacy of signage in 

reducing motor vehicle accidents, a measure to save lives.  

The scope of the study includes the state of Georgia, with the target population 

the number of motor vehicle accidents across the state. One delimitation was that only 

accidents reported and occurring on publicly maintained roadways, specifically 

interstates, within the state of Georgia were included in the study. A second delimitation 

was the exclusion of all private property accidents (accidents that occur on private, non-

government-maintained property), as the study’s predictor variable is signage installed 

and controlled by the state, making the exclusion of private property accidents a logical 

move. The use of quantitative secondary data prevented bias intrusion. Lastly, the 

information gleaned from this study could inform other states regarding the applicability 

of signage installation in concert with UHB legislation and direct the expansion or 

reduction of sign usage across Georgia relating to the UHB. 
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Limitations 

Some limitations presented for consideration in this study. The exclusion of data 

on driver acknowledgment of the signs, as well as the impact of the signs on driver 

compliance with the law is a limitation; without knowledge of whether drivers notice the 

signs, the study relied solely on the numbers of accidents. Another limitation involved the 

determination of signage efficacy by looking at the accident numbers themselves, not if 

distracted driving was listed as a contributing factor; this limitation also works as a 

delimitation, as proving mobile phone usage while driving as a contributing factor can 

prove difficult for law enforcement professionals, making the limitation positive toward 

results accuracy (Nevill et al., 2017; Rudesill & Zhu, 2021).  

Another limitation of the study involved the signs themselves. Georgia’s governor 

signed the legislation on May 2, 2018, with the law going into effect on July 1, 2018, 

giving the state agency with responsibility for installing state-owned signs on Georgia’s 

rights-of-way a two-month window to install the signs on Georgia interstates (GOHS, 

n.d.). The signs were installed during this time, but the static signs were covered with 

black plastic coverings to obscure the message until the law went into place. This could 

be a limitation, as the signs were covered, creating a potential interference in the accident 

numbers for this time frame, but the use of longitudinal data should overcome this 

limitation. The lack of inclusion of control variables could be considered a limitation, but 

the reality that multiple factors and conditions cause accidents is a simple reality that led 

to the exclusion of control variables. The final limitation of this study is the concentration 

on Georgia interstates to the exclusion of all others; a concentration on only Georgia 
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roads means reduced generalizability, as those accidents not contributed to distracted 

driving could be related to reduced driving ability or other impairment which may not be 

present in other states, though an appropriate sample size should overcome this 

limitation. Additionally, the requirement of interstate roadways to follow strict federal 

regulations in building and maintenance helped expand generalizability, shrinking its 

limitation status.  

Significance 

The significance of this study is the determination of resource allocation toward 

reduced distracted driving across the state. This study identified whether signage reduces 

distracted driving motor vehicle accidents with implications toward funding access, 

insurance premium cost reductions, increased driver confidence and protection, and 

ultimately, protection of life from reduced numbers of motor vehicle accidents. This 

quantitative study filled a gap in the literature of determining the efficacy of situational 

crime prevention on the crime of distracted driving, a heretofore unexplored application, 

by extrapolating whether signs warning about the illegality of mobile phone use while 

driving reduced the number of motor vehicle fatality accidents on Georgia interstates. 

Significance to Theory 

The study had significance for theory in discovering the impact of SCPT on 

distracted driving legislation. Some studies showing difficulty in legislative adherence 

among individuals related to UHBs (Qiao & Bell, 2015; Rudisill et al., 2018a, 2018b). 

Conversely, this study provided guidance toward gaining compliance from drivers should 
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the research confirm reduced accidents after the sign installation, grounding the concept 

of SCPT.  

Significance to Practice 

Legislators must answer to constituency regarding resource allocation and value 

of laws enacted. The growth of mobile device usage, especially while driving, causes 

increased concern for drivers prompting legislators to enact laws, but the question 

remains about the best way to convince people to comply (Rudisill et al., 2018b). The 

presence of static signage costs money, so discovering whether signs work toward 

reducing motor vehicle accidents can inform legislatures regarding funding for static 

signs and increased use of DMS. 

Significance to Social Change 

This study filled the knowledge gap regarding whether signs can limit distracted 

driving behavior and prevent motor vehicle accidents. The findings from this study could 

be used by policymakers to develop laws, policies, and programs that reduce distracted 

driving. Reducing distracted driving can save lives, protect property, and potentially 

lower insurance premiums, so drivers can worry less about their safety if they believe 

signage is preventing fellow travelers from using handheld devices while driving. Finally, 

the study failed to demonstrate a direct correlation between the signage after the law 

activation and driver compliance with the law, eliminating indications for necessary 

replication for other states with distracted driving laws in place or those considering such 

legislation. 
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Summary and Transition 

This study was organized into several key sections. The current chapter provided 

an overview of the entire study, including the background and research gaps, 

identification of the research problem, the study purpose, the research question and 

hypotheses, the nature of the study, noted delimitations and limitations, and the study 

significance. The purpose of the study and increase to the knowledge base was stated 

clearly, including a summarization and application of the theoretical framework of SCPT 

for this study, a heretofore unexplored application for SCPT. The research design to 

explore a potential relationship between signage and reduced motor vehicle accidents 

could advise public administrators to direct resources toward greater signage; an inverse 

relationship would educate the same toward diversion of funding for signage.  

Chapter 2 provides a detailed literature review that encompasses a synthesis of 

current research related to the introduced problem statement and research questions. The 

literature review covers information related to the overall effect of UHB legislation, 

including its impact on motor vehicle accidents, driver behavior, and enforcement 

efficacy. Then, research on the effect of signage on motor vehicle accident reduction is 

evaluated, followed by a review of signage efficacy in general across multiple platforms. 

The literature review also comprises information related to SCPT and its relevancy to the 

issue in question, including previous applications of SCPT on crime reduction.  

Following the Chapter 2 review of the literature, Chapter 3 explains the research 

method used in the study, including the quantitative non-experimental design using 

secondary data, the methodology, the analysis structure and application of paired-sample, 
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two-tailed t test to analyze the data, as well as validity threats and possible biases. 

Information related to the statistical powers and sample size is also discussed. Then, 

Chapter 4 provides the data analysis and results for this study, including tables and 

figures to explicate the findings. Chapter 5 includes discussion of the results, as well as 

limitations and suggestions for future research. The final chapter also specifies the social 

implications of this research. Findings from this research may be used to inform 

legislators about the inefficacy of signage on distracted driving law compliance to 

determine better ways to enforce the law and save lives.  
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Chapter 2: Literature Review 

This chapter provides a comprehensive review of distracted driving laws and 

signage. It also reviews the literature on SCPT, the theoretical framework used for this 

study. Because of the relative newness of mobile device technology and recognition of its 

interference with safe driving, the literature review is limited to the last 20 years. The 

literature is presented in three distinct categories for discussion.  

The first section covers literature related to SCPT, including its origin and various 

applications. A detailed description of SCPT helps in understanding its appropriateness 

for this study, as well as its expansion through the years. Review of policies and public 

safety impacts, its varied applications to prevent myriad crimes, like driving offenses, 

white-collar crime prevention, organized crime prevention, medical marijuana 

production, crimes on college campuses, green crime, terrorism, and sex offenses, help 

explicate the relationship and application of SCPT to the current study.  

Following the review of the SCPT literature, Chapter 2 continues with a depiction 

of UHB compliance, the dependent variable for this study as measured by the number of 

motor vehicle fatalities occurring on Georgia interstates. The consideration for distracted 

driving law includes support for the law, impacts on motor vehicle accidents and 

fatalities, the influence on driver behaviors and distracted driving overall, as well as 

preventative efforts such as new technology and enforcement. A key study identified in 

this literature review is a study by White et al. (2018) that found no positive correlation 

between motor vehicle accidents and the number of cellphone contracts in Kentucky, yet 

the authors still supported laws preventing distracted driving.  
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The final section comprises literature related to the independent variable of 

signage. This includes the impact of signage on driver behaviors, specifically with 

discourse on a variety of signage interventions, including possible driver information 

overloads, warning signage for downgrades and wrong-way driver prevention, work 

zones, pedestrian safety, intersections, exit ramps, railroad crossings, and finally, rural 

roadways. Then, an evaluation on overall efficacy of signage across various formats and 

applications, such as various driving applications unrelated to motor vehicle accident 

reduction, waste disposal behaviors, public space interactions, retail signage applications, 

various emergency signage related to navigating a complex building, locating emergency 

medical equipment, and emergency evacuation, and finishing with discourse on medical 

signage effectiveness. 

Literature Search Strategy 

Sources for this literature review include peer-reviewed journals, text from 

professional meetings, and data from national repositories for research, gleaned from 

digital records found on the NHTSA official website, the Governors Highway Safety 

Association website, and searches through the Walden University library database, 

Google Scholar, Sage journals, and ScienceDirect databases. I conducted searches using 

specific key words, including UHB, UTB, universal handheld ban, UHB compliance, 

mobile devices and driving, texting and driving, distracted driving, signage, signage and 

traffic accident prevention, signage efficacy in general, situational crime prevention 

theory, situational crime prevention, situational crime prevention application, and 

signage and distracted driving. 
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SCPT and Crime Reduction 

The theoretical framework for this study is SCPT. The following section reviews 

literature relevant to SCPT to justify its application in this research. Introduced by Ronald 

Clarke (1980), SCPT posits that manipulating the environment to reduce criminal 

behavior. SCPT integrates both routine activities theory and rational choice theory, which 

argue that individuals engage in criminal behavior because they think the rewards of their 

criminal behavior outweigh the risks of getting caught. Instead of focusing on individual 

behavior, SCPT focuses on preventative structural measures to reduce crime (Clarke 

1980, 1995). Additionally, the structural prevention (e.g., signage) makes potential 

criminals reconsider engaging in criminal behavior by instilling the fear of being caught. 

This study uses SCPT because signage manipulates the environment to reduce the 

criminal behavior of using a handheld device while driving and warn drivers of the risk 

of repercussions if caught doing so. Essentially, this study investigates whether the 

manipulation of the environment via signage reduces the use of handheld devices while 

driving. A review of the literature failed to identify articles applying SCPT to distracted 

driving suggesting a gap in the literature, which this study addresses.  

A number of studies have effectively used SCPT as a theoretical framework. 

These studies demonstrate how criminal behavior can be reduced through environmental 

manipulation. This research suggested that SCPT could have the same explanatory power 

for UHB and UTB signage. It is informative to examine criminology studies using SCPT 

to get a sense of how the theory is applied as a theoretical framework.  
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Chiu et al. (2020) used SCPT to study sex offenses against women. The 

researchers collected self-report questionnaires from 140 sex offenders convicted of sex 

crimes against women to rate the likelihood of committing a sex offense if there was a 

guardian in three hypothetical scenarios. Study participants rated the scenarios and their 

probability of engaging in sexual assault on a five-point Likert scale to designate the 

efficacy of guardians as a preventative measure against sex crimes. Using hypothetical 

scenarios, the researchers examined whether the placement of a guardian in either a 

private or public location would make the offender less likely to commit a sex offense. 

The researchers found that having a guardian was effective in both public and private 

locations for both victims known and unknown to the offender. Overall, the greatest 

deterrent to crime, according to the offenders, involved fear of discovery. The study 

tested and validated SCPT by demonstrating how an intervention (i.e., guardians) can 

deter crime.  

Padayachee (2016) examined how system controls can mitigate information 

access to reduce insider threats using information security. The system controls included 

multiple factor authentication for access to information, requiring authorization to access 

certain information, limitations on amount of information any individual could access, 

and password protections for information access, among other controls. The research 

produced 125 various techniques, with only 23% achieving highly effective ratings; 

principle of least privilege produced the highest score, meaning experts believed the 

control of information access worked best to reduce insider threats. The study indicated 
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that direct controls, consistent with SCPT, proved more effective to reduce insider 

information security threats.  

Lynch et al (2018) used SCPT as a theoretical framework to investigate whether 

dyeing rhinoceros horns helped detect poaching and reduced rhinoceros horn theft. The 

study found that this intervention was effective in reducing poaching and horn theft. 

Though the researchers noted SCPT-driven interventions alone could not alleviate all 

ecological crimes, the study validated SCPT by demonstrating that an intervention, in this 

case the dyeing of rhinoceros horns, deterred poaching and theft through increased fear of 

incarceration if caught with a dyed horn. 

Distracted Driving and UHB Compliance 

Mobile device usage continues to increase as the applications for its use in 

everyday life expand. With this expansion, the propensity to use a mobile device while 

driving continues to tempt individuals, even though they know it can be dangerous for 

themselves and others (Gliklich & Bergmark, 2016; Li et al., 2018; Lipovac et al., 2017; 

Telemaque & Madueke, 2015; White et al., 2018). In 2017, distracted driving killed 

3,166 people, accounting for 9% of all fatal crashes across the United States (National 

Center for Statistics and Analysis, 2019). Currently, 24 states, the District of Columbia, 

Puerto Rico, Guam, and the U.S. Virgin Islands enforce a UHB as a primary enforcement 

law, meaning an officer can stop and cite drivers for this offense alone (Governors 

Highway Safety Association, 2020). Studies have indicated that UHB reduces motor 

vehicle accidents overall (French & Gumus, 2018; Lim & Chi, 2013; Rudisill et al., 

2018a, 2018b), explicating the implementation of UHB law; however, not all agree with 
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the enhanced emphasis on UHB, noting a lack in commensurate motor vehicle accidents 

with expansion of cellphone contracts (White et al., 2018). Cooccurring factors such as 

signage gain little attention in present research, a gap I sought to fill in this study. A 

review of the academic literature failed to identify studies specifically investigating UHB 

and road signage. There were, however, several studies on UHB compliance including 

driver demographics and vehicle alterations to improve UHB compliance.  

Advocacy for and Efficacy of Law 

McCartt et al. (2014) questioned the effectiveness of UHB and UTB legislation. 

Their study reviewed findings of 11 peer-reviewed papers or technical reports on UHB 

and UTB, focusing on the rates of phone usage and crash occurrences where bans exist, 

including laws centered on controlling use of cellphones while driving by teenage 

drivers. McCartt et al. could not conclusively say whether UHB or UTB reduced motor 

vehicle crashes, citing inconsistent evidence throughout the studies, as well as significant 

limitations in data collection and methodologies. Though noting the importance of 

research on UHB and UTB efficacy, their evaluation could not provide clear answers for 

readers.  

Williams (2015) focused only on UTB law, calling for a federal mandate, 

complete with punitive guidelines, to ban texting while driving, citing the effectiveness of 

federal intervention related to drinking and driving during the 1980s. Williams included 

examples of media coverage, public service announcements, as well as available research 

on the deleterious effects of texting and driving to emphasize the scope of the problem, as 

well as the public’s recognition of and support for intervention, even while continuing the 
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practice. After articulating the extent of the problem, Williams supported a proposal for a 

national mandate against texting and driving, known as the Avoiding Life-Endangering 

and Reckless Texting by Drivers Act (ALERT Drivers Act), modeled after the National 

Minimum Drinking Age Act of 1984, which linked federal highway funding to state-level 

compliance with a minimum drinking age of 21; the ALERT Drivers Act would reduce 

available funds for roadways by 25% instead of only 5% reduction faced for non-

compliance with the National Minimum Drinking Age Act, an impediment to acceptance. 

Williams presented ideas for a universal financial penalty for texting violations. In 

conclusion, Williams urged using the National Minimum Drinking Age Act as a blueprint 

for a national UTB, hoping for similar success in reduced fatal car accidents.  

Sherin et al. (2014) of the American College of Preventive Medicine (ACPM) 

released a statement supporting UTB law in order to save lives. After noting that 12% of 

all fatal motor vehicle accidents involved at least one distracted driver, the ACPM felt led 

to publicly denounce distracted driving and encourage research and education. The article 

predominately focused on the negative impact of distracted driving on teenage drivers 

because of their driving inexperience combined with a significantly higher propensity to 

engage in texting, including multiple educational strategies to reduce the behavior among 

this group. Sherin et al. encouraged combined educational and enforcement initiatives to 

reduce texting while driving behaviors, while also noting difficulty for law enforcement 

to determine whether drivers committed a violation with only a UTB in place. The 

ACPM strongly recommended a UTB in all states, with an extensive educational 

advertisement campaign combined with strict enforcement to gain compliance, 
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supplemented by medical practitioners educating teenage patients on the negative effects 

of distracted driving and expanded research on distracted driving impacts.  

Fewer Car Accidents and Injuries 

Ferdinand et al. (2019) studied the impact of UTB on motor vehicle crash related 

emergency room (ER) visits from 2007 to 2014. Using the Healthcare Cost and 

Utilization Project State Emergency Department Databases and State Inpatient Databases 

from 16 states to determine how many people required ER treatment because of 

distracted driving related crashes, the study found a 4% reduction in ER visits in states 

with any UTB across all age groups, with greater reductions in states with UTB as a 

primary offense (officer can stop the driver for this offense alone) versus those with 

secondary offense (officer must have another reason for stopping the driver) UTB; 

drivers aged 22 to 33 years saw the greatest reductions in treatment. Ferdinand et al. 

noted the lack of inclusion of individuals who sought other treatment options and did not 

account for individual-level treatment choices, nor did they enumerate the total number 

of motor vehicle accidents occurring in the states evaluated.  

Gliklich et al. (2016) conducted a study on the correlation between motor vehicle 

crashes and distracted driving using a logistic regression analysis to compare the 

Distracted Driving Survey (DDS) results against the number of self-reported motor 

vehicle accidents; the DDS measures the number of distracted driving behaviors a 

respondent admits to participating in while operating a motor vehicle. Results indicated 

an inverse relationship between age and increased DDS scores; no other demographic 

information (education levels, gender, geographic region, driving setting) affected DDS 
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scores. Additionally, the study found a direct relationship between DDS scores and the 

number of self-reported motor vehicle crashes, with a 7% increase in crash reporting for 

every point increase in DDS score. This study did not include information on UHB or 

UTB but demonstrated a direct correlation between distracted driving and motor vehicle 

accidents, even when relying on self-reporting.  

A study by Chen and Lym (2021) evaluated the influence of built environment on 

distracted driving crashes post-incident in Ohio from 2013 to 2017, which has a UHB. 

Researchers used data from the Ohio Department of Transportation, including accident 

data collected from law enforcement agencies and the Ohio Department of Public Safety, 

to perform a negative binomial regression and generalized ordered logit regression, 

interpreted as an incidence rate ratio, to measure the relative change of likelihood of 

frequency of crashes against the independent variable of built environment. Findings 

revealed an increased number of distracted driving crashes in urbanized areas, and 

decreased crash numbers in areas with a median and asphalt shoulders. Additionally, 

crash severity increased in distracted driving related accidents and in work zones and on 

interstates, whereas roundabouts produced a mixed effect, supporting the hypothesis that 

frequency and severity of crashes increased with distracted driving and on urban roads 

and in work zones. The authors suggested increased and improved traffic signs and law to 

reduce distracted driving behaviors.  

UTB and UHB Law Effect on Fatalities 

Rudisill et al. (2018a) examined whether the driver’s age played a role in UHB 

and UTB on driver fatalities. Using the Fatality Accident Reporting System (FARS), 



23 

 

Rudisill et al. looked at UTB and/or UHB with the primary outcome of the number of 

driver fatalities in the state with consideration for each quarter and year. The study also 

evaluated locations, cell phone coverage, the number of residents with cell phone 

contracts per capita, annual per capita income, yearly gas price in each state, the 

maximum speed limit, seatbelt laws, the number of full-time law enforcement officers, 

and two specific drivers licensing measures—graduate licenses for younger drivers and 

administrative license suspensions for driving under the influence (DUI violations). 

Rudisill et al. applied a generalized Poisson mixed regression and found that UHB 

equaled an overall 10% reduction in the number of non-DUI fatalities and up to 13% 

fewer fatalities regardless of age or gender. With respect to the driver’s age, the study 

found distraction from mobile devices decreased as age increased. Furthermore, the study 

showed that UTB laws did not significantly reduce driver fatalities. Rudisill et al. could 

not identify why UHB reduced accident fatalities, yet UTB did not.  

French and Gumus (2018) studied the effect of UTB and UHB on motorcycle 

fatalities using 11 years of data from the Fatality Analysis Reporting System (FARS). 

Overall, the study found there were fewer motorcycle fatalities in states with strong (11% 

less) and moderate (7.7% less) UHB and UTB than those with weak or no UHB and 

UTB. The research defined strong bans as those applying to all drivers and prohibiting 

any mobile device use, while moderate bans prohibited either texting or all cell phone use 

for all drivers; in order to be either strong or moderate, the violation must be a primary 

offense, or stand-alone probable cause for law enforcement to stop a motor vehicle. One 

limitation noted by the researchers involved the length of the study, suggesting future 
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longitudinal studies use more than just 11 years of data. Interestingly, the study did not 

include single-vehicle motorcycle fatalities or non-fatal injury accidents, indicating a 

potential research gap.  

Lim and Chi (2013) researched the efficacy of cell phone or texting bans toward 

reducing the number of motor vehicle fatalities among young drivers through a 

longitudinal study spanning from 1996-2010. The researchers looked at driving laws in 

the 48 contiguous states while controlling for mandatory seatbelt laws, graduated driver 

licensing, speed limits, enforcement of zero tolerance for impaired driving, income, gas 

prices, unemployment rates, population densities, and annual precipitation levels. After 

breaking the study into three time periods (1996-2010, 1998-2010, and 2000-2010) based 

on cell phone popularity, they applied a conditional negative binominal regression 

analysis and discovered about 8% fewer young driver fatalities in states with cell phone 

prohibition laws versus those without, and more than 10% fewer involvements in the 

final time period. The study found little reductions in fatalities among drivers aged 15-20 

when a UTB or UHB only applied to novice drivers, but when the law applied to all 

drivers, 12%–14% less fatalities occurred among the same age group; basically, total cell 

phone bans saved lives when not limited to only young drivers. Lim and Chi posited 

greater ease of enforcement when officers did not need to discriminate driver age for the 

differences in results. Furthermore, the study emphasized the benefit of education and 

public safety announcements to educate on the dangers of distracted driving as a 

suggestion for greater compliance with cell phone bans.  
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Cellphone Ownership and Motor Vehicle Accidents 

The literature review identified one study that refuted the above findings. White et 

al. (2018) found there was no correlation between the total number of motor vehicle 

accidents and the number of cellphone customers and prevalence of texting as a dominant 

means of communication. Utilizing the Moral Panic theory, the study used frequency and 

percentages coupled with binary regression to test the independent variables of the 

number of cellphone contracts in Kentucky, the year, and the number of motor vehicle 

accidents involving driving while distracted. According to the findings, the total number 

of motor vehicle accidents remained longitudinally consistent when compared to the 

number of cellphone contracts, with no significant increases in wrecks. Another point of 

interest in the study concluded that cellphone-related crashes accounted for less than 1% 

of all crashes, citing a disproportionate emphasis on cellphone use while driving as a 

cause of accidents. White et al. noted the study might not be generalizable, pertinent only 

to Kentucky, but should gain note for the lack of correlation between cellphones and 

motor vehicle accidents.  

Driver Demographic and Rural/Urban Driving 

Two studies used the 2008-2013 National Occupant Protection Use Survey data 

source. Each study confirmed that UHB laws helped reduce phone use while driving. 

Interestingly, the studies found that females are more likely to obey UHB than males, 

though neither study explains why. A study by Rudisill and Zhu (2017) used the same 

dataset to determine whether age, race, gender, and locality played a role with respect to 

UHB compliance. The study looked at the odds of a driver making a hand-held phone call 
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while driving in states with UHB laws. The observers stood on the side of the road 

counting individuals engaged in hand-held phone conversations in violation of UHB. 

Their logistic regression analysis found females complied with UHB more than males, as 

did drivers in Western states over drivers in the Northeast and Southern United States. 

According to the analysis, the odds of females having phone conversations was .034 

versus 0.47 for males, and 0.31 for those in the West against 0.47 for Northeastern states 

and 0.50 in the South. Rudisill and Zhu found little difference in the behaviors of drivers 

in the Northeast compared to drivers in the Southern United States. 

Using the same survey data, Zhu et al. (2016) analyzed the longitudinal effects of 

UHBs among drivers under the age of 25 using logistic regression. Zhu et al. found that 

the longer a state had a UHB law in effect, the less likely drivers under the age of 25 

would engage in the prohibited behavior. Law compliance was 46% in states with UHB 

laws in place for less than one year, 55% compliance if the law was in effect from one to 

two years, and 63% compliance for states with laws at or older than two years as 

compared to states without UHB. Another interesting finding was that the amount of the 

fine influenced compliance. According to the study, 4.1% of drivers engaged in handheld 

phone use when the fine was less than $100. In contrast, 3.1% used their phones when the 

fine was equal to or greater than $100. Zhu et al. noted that they did not use data before 

UHB and recommended that future studies use earlier data to make UHB comparisons.  

Rudisill et al. (2018b) used the 2011-2014 Traffic Safety Culture Index Surveys 

to investigate the relationship between statewide cellphone law and cellphone use 

behaviors among 16- to 18-year-old drivers. They applied a multi-level Poisson 
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regression and found that areas with UHB had 55% less youth driving while talking on 

the phone overall, with females using their phones less than males. Rudisill et al. looked 

at driver age, sex, race/ethnicity, rurality of primary residents, and both UTB and UHB, 

supporting previous study findings that rural drivers and males tend to talk on their 

phones more than any other drivers, even when prohibited by law. This study included 

information on texting bans (UTB), demonstrating no significant relationship between 

UTB and reduced texting. Rudisill et al. recommended implementation of UHB instead 

of UTB to reduce all types of phone use while driving.  

UHB and UTB Enforcement 

A study by Nevin et al. (2017) provided the first look at enforcement of distracted 

driving laws from the law enforcement officer perspective through a qualitative focus 

group discussion with Washington State law enforcement officers. Nevin et al. utilized 

thematic analyses to discover challenges to enforcement among the 26 police officers. 

They concluded the law itself presented difficulty for enforcement because it did not 

prohibit all use of a mobile device, only holding it up to the ear or texting. This ambiguity 

led to inconsistent prosecution and low conviction rates, making officers question why 

they should enforce the law. The officers also believed that traffic law enforcement is low 

priority compared to responding to calls for service; thus, there may be a need for 

dedicated traffic officers to enforce UHB. Interestingly, the study showed that most 

people appreciate the constant connectivity provided by mobile devices, indicating a need 

to remove this affinity before UHB compliance could be achieved. Furthermore, officers 

identified with the drivers, since they themselves must use multiple electronic devices 
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while operating their patrol unit, including computers. According to the officers, 

enforcing the law seemed hypocritical. Nevin et al. recommended increased public 

awareness campaigns on the dangers of distracted driving to stigmatize the behavior, as 

well as adherence to the recommendations of the NHTSA for a more enforceable law.  

Rudisill and Zhu (2021) looked at enforcement issues related to UHB, specifically 

identifying the recipients of citations and the overall number of citations issued in each 

state. The study covered 14 states and the District of Columbia and measured the total 

population against the total number of licensed drivers, then checked these numbers 

against the total number of citations issued for UHB and UTB violations. Rudisill and 

Zhu used a cross-sectional descriptive design to test the independent variables of age, 

sex, day of week, season, and state of driver’s licensure against the dependent variable of 

violation type. UHB proved the most frequently issued citation, with 18-24-year-old 

drivers receiving the most, garnering 96.9% of the citations issued, while 2.6% of UHB 

citations went to drivers older than 24 years, and less than 1% going to drivers aged 15-

17. Like other studies, Rudisill and Zhu found males received more citations than females 

overall, though the gap closed some for UTB. Unsurprisingly, UHB citations accounted 

for less than 1% of all citations, and UTB tickets numbered even fewer; the study did not 

include the number of warnings issued by law enforcement for these violations. One 

important limitation of the study involved the lack of compulsory reporting among all 

law enforcement agencies, potentially skewing results. Overall, the study concluded low 

enforcement of UHB and UTB as compared to the total number of drivers and citations 

issued by law enforcement.  
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Perceived Risk of Distracted Driving 

Factors Influencing Perceived Risk of Distracted Driving 

Whereas the overall section deals with perceived risk of distracted driving, this 

section identifies individual factors affecting perceived risk assessments. The section 

begins with legal and moral norms influencing driver attitudes (Kim, 2018), then moves 

to personal and conversational characteristics of drivers engaging in distracted driving 

(Shi, Xiao, & Atchley 2016), and concludes with studies on the subjective norms and 

perceptions affecting perceived and actual self-reported distracted driving behaviors 

(Terry & Terry, 2016; Nguyen-Phuoc, Oviedo-Trespalacios, Su, De Gruyter, & Nguyen, 

2020). This section informs the current study on the separate factors pertaining to 

distracted driving behaviors and how signs might or might not influence distracted 

driving decisions, and it also sets up for the following section on criminological theories 

to explain these decisions.  

Kim (2018) conducted a study to determine the impact of legal and moral norms 

on attitudes, intentions, perceived risks, and frequency of texting while driving among 

college students in states with established, new, and no UTB. In measuring the concept of 

legal norms, Kim referred to the perception of law enforcement of the UTB to create an 

immediate sanction of the behavior, whereas the moral norm centered on the moral 

obligation to determine the rightness or wrongness of the behavior. The study looked at 

the history of law enforcement for UTB on moderating the attitude toward, behavioral 

intention of, the perceived risk of, and the frequency of texting while driving, as well as 

discerning the interaction of both legal and moral norms together on the attitude, 
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intention, perceived risk, and frequency of texting while driving. Researchers offered 

extra course credit for completion of an online survey, which resulted in a total 

participant group of 313 included respondents; 125 respondents from Wisconsin, with a 

UTB over 3 years old, 104 from Florida, with a UTB less than 6 months old, and South 

Carolina, with no UTB. The measured variables included perceived legal norm, perceived 

moral norm, perceived risk of texting while driving, and the frequency of texting while 

driving, and involved a general linear model analysis with state, perceived legal norm, 

and perceived moral norm as the predictor variables against the dependent variables of 

intent to text, attitude regarding texting while driving, the perceived risk of texting while 

driving, and the frequency of texting while driving to determine results.  

The study found similar perceived risks of texting while driving and little effect of 

law enforcement on legal norms, meaning even with a UTB present, frequency of 

engaging in the behavior did not change much; South Carolina results indicated an 

increase in the frequency of texting while driving as the legal norm decreased. 

Respondents from all stated showed decreased frequency and intent of texting while 

driving as the perceived moral norm against it increased. In both Wisconsin and Florida, 

results revealed a positive association between the legal norm and frequency of and 

attitude toward texting while driving, with no impact in South Carolina. Overall, the 

study had a small sample size, increasing the risk of Type II error, suggesting a larger 

standard coefficient for future research. The study demonstrated a need for cultivation of 

a moral norm against texting while driving to achieve compliance with UTB.  
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Another survey-based study on perceived risk of distracted driving by Shi et al. 

(2016) measured the personal characteristics of drivers, the conversation types, and 

driving conditions, along with the perceived importance of the call, perceived risk of 

distracted driving, the emotionality of the conversation, and the frequency of phone use 

to determine engagement in the behavior. The survey included four parts: (1) 

demographics; (2) self-reported phone use while driving; (3) conversation types; and (4) 

driving mood condition or emotions. The application of structural equation modeling and 

chi squared measured four components along a seven-point Likert scale: (1) frequency of 

initiation of call or text; (2) perceived risk of different conversation types; (3) perceived 

importance of the communication; and (4) the emotionality of the communication. The 

analysis revealed that, even where laws prohibiting any use of mobile devices while 

driving (even hands-free) exist, 91.8% of respondents reported talking on the phone while 

driving at least sometimes, and 59.8% indicated texting while driving sometimes, with 

78.3% of those reading texts.  

It is important to note the lack of law enforcement resources in Beijing to enforce 

mobile device usage bans, leading to the exclusion of perceived risk of enforcement as a 

variable; this might account for the extraordinarily high rates of the phone usage, which 

coincides with the findings by Rudisill and Zhu (2016) (Shi et al., 2016). Contrary to 

previous studies, young drivers aged 18-25 were less likely than those aged 26-40 to 

engage in distracted driving overall, though the results did not include the specific 

difference measurements. Overall, males and married respondents demonstrated greater 

likelihood to use the phone, though most all participants indicated engaging in talking on 
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the phone while driving about three-to-four times per week, with a positive relationship 

between perceived importance of the communication and frequency of initiating it; in 

other words, even when the participants knew the law and the risks, they engaged in 

phone use based on the perceived importance of the communication.  

Perceived risk and perceived importance of communication emerged as best 

predictors of phone use, with a negative relationship between perceived risk and a 

positive relationship between perceived importance (Shi et al., 2016). All respondents 

indicated a strong perceived risk of texting (reading, initiating, and responding) while 

driving, while most considered talking while driving as very small risk, leading to the 

result of increased perceived risk as the strongest predictor of decreased behavior. As in 

previous studies, increased education and income equated increased phone use. The study 

excluded non-internet users and involved a relatively small sampling frame, creating 

limitations of results.  

Terry and Terry (2016) looked at perceived injunctive social norms and perceived 

accident risk from driving while under the influence of alcohol and four types of 

cellphone use while driving (CPWD) through self-report surveys received from 726 

college students 18-years-old and older with both a driver’s license and a cellphone. The 

survey integrated various Likert scales to rate frequency of five driver behaviors: 1) 

hands-free talking; 2) hand-held talking; 3) reading text messages; 4) sending text 

messages; and 5) driving with a Blood-Alcohol content (BAC) at or above 0.08 (DUI). A 

repeated measures analysis of variance (ANOVA) proved the respondents’ estimates of 

risk differed significantly across the five categories of driving behaviors, with hands-free 
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talking reported as the safest driving option. Respondents perceived sending texts as 

dangerous as DUI, though 68.2% reported sending texts while driving against the 34.4% 

who reported driving while under the influence of alcohol. Terry and Terry noted a 

qualitative difference between CPWD and DUI, which could be attributed to the recency 

of CPWD laws against the age of DUI laws. Other limitations noted involved the non-

uniform representation of participants, the exclusion of non-collegiate young adults, and 

the reliance on self-reporting. The study emphasized the need for education on the 

dangers of all forms of CPWD, as respondents reported peers as less likely to endorse 

laws excluding individual freedom restriction and an overall social acceptability of 

CPWD because of a lack of understanding of associated risks.  

A study by Nguyen-Phuoc et al. (2020) used psychosocial construct conceptual 

framework in their study to determine the relationships between perceived risks, 

frequency, and attitudes and beliefs regarding CPWD and actual CPWD. A survey 

identified potential participants for an online and face-to-face surveys of 501 

motorcyclists and 283 car drivers; the initial survey used various five- and ten-point 

Likert scales (rated from not true to extremely true) to determine frequency of, attitudes 

and beliefs toward, and perceived risk of CPWD among drivers. Demographic 

information included age, gender, marital status, occupation, education level, and 

monthly income. Nguyen-Phuoc et al. completed the data analysis in four stages: 1) 

analysis of demographics; 2) exploratory factor analysis; 3) evaluation of measurement 

model; and, 4) evaluation of structural equation model. The data revealed an increased 

perceived crash risk with CPWD in all drivers, while fewer car drivers than motorcyclists 
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believed in decreased safety with CPWD; all drivers reported moderate to high usage of 

mobile devices while driving. The study indicated a positive correlation between positive 

attitudes and beliefs toward CPWD and frequency of self-reported phone use and 

problematic phone use, and people who engaged in CPWD more often had a less 

problematic view of CPWD, identifying is as less of a safety risk. Furthermore, those 

with higher perceived risk identified through negative attitudes and beliefs about CPWD 

and reported less frequency of the behavior demonstrated an increased perceived crash 

risk and fear of fines from law enforcement. The study noted the reliance on self-

reporting and limited number of constructs as limitations, and the authors recommended 

increased enforcement of CPWD laws and greater education on actual risks related to 

CPWD.  

Simulation-Tested Crash Risk Among Distracted Drivers  

More recently, Choudhary et al. (2020), used a longitudinal study to investigate 

distracted driving. Using a Structural Equation Modelling (SEM) to quantify deteriorated 

driving performance across 90 drivers, they found there was a greater risk of an accident 

among drivers distracted by texting and music player use while operating a driving 

simulator. The simulator involved multiple screens, a steering wheel, gas, brake, and 

clutch pedals, as well as sound effects to simulate operating a car on a four-lane divided 

highway; the simulation included interacting with ambient traffic for greater realism. 

Researchers engaged in scripted conversations with the subject to simulate phone 

conversations to create cognitive distraction, while text message exchanges provided a 

visual distraction; the music player combined both cognitive and visual distractions. The 
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drivers chose their distractions in the simulation and allowed familiarization prior to 

testing, with only 70 drivers choosing texting tasks and 78 choosing music player 

operations, though 87% reported receiving calls and 41% reading texts while driving, 

according to self-reports. Choudhary et al. discovered no correlations between driver 

demographics and crash risk, attributing the 89% increase in crash risk variance to 

engaging in distractions, with texting as the greatest risk, followed by operating the music 

player, and concluding with conversation tasks; the crash risks involved in the study 

included deviations in speed, lane positioning, and steering wheel angle. One limitation 

of the study involved the exclusion of older drivers, nor did they define the ages for such 

a designation, and they did not assign tasks evenly across the sample, which could skew 

results.  

Li et al. (2019) also studied the risk of an accident when distracted via a car-

following simulator scenario that focused on only cognitive distractions. Li et al. studied 

37 drivers to determine the relationships between driver characteristics (gender and 

driving experience), mobile device use, and collision risk, measuring mobile device use 

at three stages: no phone, hands-free, and hand-held. The study used logit regression and 

cluster analysis to determine collision avoidance performances and collision risk, 

including speed, following distance, brake reaction time and force, time to collision, and 

collision risk as measured by collision, near miss, and no risk. The repeated-measures 

ANOVA revealed increasing collision risk in progression from no phone to hand-held 

phone usage, with a significant effect only on brake reaction time, while the cluster 

analysis demonstrated significant differences in brake force, maximum brake force, and 
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minimum time to collision (TTC) among those using a hand-held mobile device, with the 

high-risk category more likely to be involved in a collision. Female and non-professional 

drivers (taxi drivers) were more likely to be in the high-risk group than males or 

professional drivers. Li et al. found drivers engaged in hand-held mobile device use at 

greatest risk for collision. The greatest limitation present in the research involved the 

artificiality of the mobile device tasks in the simulation; in essence, the phone 

conversations during the simulation lacked the emotionality of a real-life phone 

conversation, and engagement in dialing, answering, and other handling of the phone did 

not occur.  

In another simulator test, Sanbonmatsu et al. (2016) conducted a study to 

determine why drivers use cellphones while driving yet support UHB and UTB. The 

study utilized 249 undergraduate student participants in Utah, a state with UTB but no 

UHB. Participants responded to questions about their cellphone use while driving, 

perceived safety of the behavior, support of UTB and UHB law, general attitudes about 

cellphone use while driving, including benefits and risks, and perceived risks of drinking 

and driving. The participants also participated in an automated operation span task 

(OSPAN) assessment to determine multitasking abilities and measure actual ability to 

drive safely while using a cellphone. Sanbonmatsu et al. found that most participants 

admitted using a cellphone while driving, with only 22.5% saying they never or rarely 

engaged in the activity, and 77.5% supported law prohibiting cellphone use while 

driving. Additionally, participants who felt positively about their cellphone use while 

driving did not feel the same about others’ doing the same, indicating increased support 
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for law as their opinion of other drivers’ ability to safely drive distracted decreased. More 

than half of the subjects believed they could safely operate both a vehicle and a cellphone 

at the same time, contradictory to the OSPAN assessment; in other words, most 

participants greatly overestimated their ability to safely drive and operate a cellphone 

simultaneously. Sanbonmatsu et al. noted the participants admitted the safety issues with 

cellphone use and driving, but rated drinking and driving as a greater threat with worse 

consequences and believed the benefits of distracted driving outweighed the associative 

risks. In short, the study subjects supported UTB and UHB law for other drivers, but not 

themselves.  

Another simulator test by Merrikhpour and Donmez (2017) sought to understand 

the effectiveness of incorporating parent feedback mitigate teen driver distraction using 

post-drive feedback with normative information (social norms), post-drive feedback 

without normative feedback, real-time feedback, and no feedback against self-reported 

distracted driving behaviors of both parents and teens and view on social norms. 

Incorporating the Theory of Normative Conduct, the study looked at 40 parent-teen dyads 

recruited through online advertisement and flyers in local businesses in Quebec, Canada. 

The study found social norms proved the strongest influence on improved driving 

performance, while real-time feedback reduced distracted driving behaviors, tested by 

measuring timing secondary display glances. Braking times provided information on the 

effect of distractedness on driving behaviors, measuring time between stimulus (front 

vehicle brake light engagement) and removal of accelerator pedal (ART), time from gas 
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release to brake contact (BTT), and time from braking stimulus to contact with the brake 

pedal (ART + BTT) (BRT).  

As the teens progressed through the five driving simulations, all braking times 

decreased with social norm feedback, followed by real-time feedback, with a one-

millisecond average decrease (Merrikhpour & Donmez, 2017); however, no feedback 

provided the fastest accelerator pedal release time versus post-drive and real-time 

feedback. The greatest difference during the simulation proved the deceleration time, 

with social norms feedback and real-time feedback lowering the maximum deceleration 

the most. The questionnaires used to determine self-reported distracted driving behaviors 

and social norms views produced data commensurate with expectations, with teenage 

males reporting higher frequencies of distracted driving compared to their female 

counterparts, but no differences in parent driving behaviors based on gender. 

Interestingly, mothers’ approvals of distracted driving influenced teen self-reported 

driving behaviors especially among female teen drivers, with teen distracted driving 

positively correlated with the perception among same-gender parent distraction 

engagement, but not in opposite-gender parents. While the study supported earlier 

findings related to self-reported distracted driving behaviors, the small sample size 

proved a limitation toward generalizability, but underscored the importance of social 

norms in reducing distracted driving among teen drivers.  

Predicting Distracted Driving Intentions  

Predictions based on the Theory of Planned Behavior. The Theory of Planned 

Behavior (TPB) states that an individual’s attitudes, norms, and self-efficacy determine 
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their actions, allowing a prediction of behavior (Wang, 2016). The inclusion of articles 

using TPB to forecast behaviors related to distracted driving informs the current study by 

identifying what influences driver attitudes, informs driver norms, and impacts driver 

concept of personal driving abilities for or against distracted driving to predict who signs 

might influence.  

Wang (2016) studied college student attitudes regarding distracted driving to 

determine the likelihood of engaging in the behavior through an internet-based survey of 

555 undergraduate students at a single, unnamed university. The internet-based survey 

asked respondents questions about car ownership, driving conditions, and commute 

information before delving into attitude-based questions to predict driving behaviors 

related to mobile device usage while driving. The attitude functions measured involved 

risk-related functions, entertainment and information-related functions, value-expressive 

functions, self-esteem maintenance functions, as well as injunctive norms and efficacy; 

all used a seven-point Likert scale of measurement. After implementing a two-step 

structural equation, the study found the theory of planned behavior related to attitudes as 

measured in functions and efficacy explained 63% of intent to text while driving in the 

future. Injunctive nor descriptive norms demonstrated an impact on texting while driving 

behaviors and could not provide a predictive function in the data. Overall, respondents 

chose texting while driving to underscore feelings of popularity and to manage time more 

effectively.  

According to a study by Gauld et al. (2017), TPB also provided positive 

predictors of distracted driving behaviors among college students. Gauld et al. created an 
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online survey to measure 17-25-year-old drivers’ intent to initiate, monitor, and respond 

to social interactive technology, not merely texting or cellphone conversing, while 

operating a motor vehicle, using snowball sampling and university email lists to elicit 

responses. The study found those with a positive attitude toward initiating, monitoring, 

and responding to social interactive devices reflected believed acceptance of the 

behaviors by people they found important in the respondent’s life. Furthermore, the study 

observed that those who felt they could still drive well while using social interactive 

devices indicated greater likelihood of engaging in the activities while driving. In other 

words, respondents whose social norms and personal belief systems aligned with the use 

of social interactive devices while driving revealed themselves as more likely to do so, in 

accordance with TBP. The secondary part of the study sought to find the influence of 

moral norms and anticipated regret on driving while using social interactive devices, 

demonstrating a direct correlation between perception of believing interacting with a 

social interactive device while driving as immoral and reduced intentions to do so. Gauld 

et al. found greater regret among respondents for not participating in the behavior than 

for doing so, with monitoring communications deemed a less risky behavior, therefore 

resulting in low regret for engaging in it. All told, the study indicated a strong correlation 

between perceived social and moral norms of participants and the likelihood to engage 

with social interactive devices while driving.  

Another study by Stavrinos, McManus, and Beck (2020) sought to identify 

predictors of distracted driving behaviors through surveys grounded in TBP, this time 

among adolescents. Like the Gauld et al. (2017) study, Stavrinos et al. (2020) included 
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social media interactions, but also included texting and talking, like the study by Wang 

(2016). The study utilized surveys received from 379 high schoolers enrolled in a non-

mandatory Driver’s Education course and used a factor analysis to reveal four factors 

related to distracted driving beliefs. The surveys adhered to a TBP framework to 

determine acceptance of distracted driving, the threat thereof, the importance of phone 

monitoring, sensation seeking behaviors, and demographic information. Stavrinos et al. 

used multiple linear regression among seven variables (age, gender, licensure status, 

months since obtaining permit, average number of days driven per week, Brief Sensation 

Seeking Scale (BSSS) total score, and self-rated importance of checking cellphone after 

notification receipt) to predict the likelihood of engaging in distracted driving. The study 

found 82% of respondents believed hands-free conversations are acceptable and 40% felt 

hand-held talking is not necessarily safe, but it is tolerable. Most respondents (29.7%) 

indicated that talking on a cellphone is not a threat to personal safety, but other cellphone 

interactions (texting, emailing, social media interactions, and taking selfies) were, with 

results ranging from 77.23% to 85.30%.  

Their findings indicated certain drivers, specifically males, drivers with more 

driving experience, and respondents with higher sensation seeking scores, felt less 

threatened by themselves or others practicing distracted driving than other respondents 

(Stavrinos et al., 2020). The research also noted the respondents who placed higher value 

in checking phone notifications held lower scores about the danger of distracted driving. 

One factor of particular interest in the study was that self-acceptance of distracted driving 

behaviors did not significantly correlate with overall distracted driving beliefs; in other 
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words, just because a driver drove distracted did not equate approval in others doing the 

same. The limitation of using only students enrolled in a non-mandatory Driver’s 

Education course could affect outcomes and explain discrepancies in extant literature, 

such as males less likely than females to believe peer acceptance of distracted driving, a 

direct disagreement with a study by Carter Bingham, Zakrajsek, Shope, and Sayer (2014), 

even though it allowed the opportunity to ascertain responses from a large group of 

juveniles at a similar point in time (Stavrinos et al., 2020). The study underscored the 

idea of using TBP to predict distracted driving behaviors among drivers by bearing out a 

correlation between perceptions and likelihood of engaging in distracted driving.  

Predictions Based on Identified Characteristics. This section deals with a study 

related to predicting distracted driving based on certain driver demographics, specifically 

age, gender, education level, and vehicle type driven. Again, the inclusion of information 

related to who might engage in distracted driving can inform the current research by 

identifying which drivers could notice signs and change behavior based on these inputs.  

According to a study by Kim et al. (2019), states with UHB demonstrated less 

CPWD behaviors than those with only a UTB, a more than one percentage point 

difference (10.53% versus 9.49%) (Kim et al., 2019). However, 51.5% of drivers from 

UHB states continued to use phones while driving, with those holding college degrees 

reporting more use than others; the study did not specify whether a degree increased 

recklessness or if it simply meant greater candor about behaviors. The study included 

univariate, bivariate, and multivariate logistic regression to predict which drivers would 

engage in distracted driving through a self-report survey device from 321 respondents 
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combined with annual observation studies in Hawaii and vehicle miles of travel (VMT) 

data; the study utilized email and social media coupled with snowballing to obtain the 

337 survey participants. Researchers evaluated age, gender, education level, and vehicle 

type driven against handheld device use while driving (including phone, GPS, gaming 

console, tablet, and handsfree speakers), the perception of safety of CPWD, likelihood of 

citations, and whether the driver had been in a CPWD accident or received a citation for 

CPWD; the study classified respondents by state of residence and type of handheld 

device use laws in that state.  

Compared to the National Highway Travel Safety (NHTS), the mean age of 

respondents proved close at 48 years old, though the levels of education proved higher in 

this study, with 95.7% reporting some college attendance (Kim et al., 2019). Drivers in 

this study drove mostly cars (51.7%), followed by sport utility vehicles (SUVs) at 25.1%, 

then trucks at 15.9%, vans at 4.3%, other vehicle types at just over 2%, and less than 1% 

driving motorcycles; this study demonstrated more trucks and SUVs than the NHTS. 

Overall, 63% of respondents indicated handheld device use while driving, with 85% of 

those stating they answered phone calls, 75% dialing the phone to make calls, 75% using 

navigation, 55% texting, 43% listening to music, 30% checking emails, and 13% reading 

web-based content (Kim et al., 2019). Just over half of respondents indicated distracted 

driving was either unsafe or very unsafe, and 77% desired increased enforcement of 

CPWD (Kim et al., 2019); around 15% of participants had a wreck within the last three 

years and just over 5% received a citation for a UHB or UTB violation (Kim et al., 2019). 

Among Hawaii residents, observed cellphone use varied from 4.69% (2006) to 1.56% in 
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2017, though self-reported use held at 60% (Kim et al., 2019); the authors specifically 

noted that not all trips made by an individual reporting CPWD involved cellphone use 

(Kim et al., 2019). The study admitted the results probably underestimated the problem of 

CPWD and encouraged education on the hazards of CPWD (Kim et al., 2019).  

Risk Management and Distracted Driving Engagement 

The idea of risk management – mitigating negative behaviors based on contextual 

information – pertains to distracted driving as a way to predict not only when a driver 

might use a cellphone, but also to explain the context of the use, including what might 

override their beliefs and cause them to behave uncharacteristically. Moreover, risk 

management allows an evaluation of ancillary benefits produced by mitigations, 

including reductions in insurance claims after UTB and UHB installation. This section 

reviews the literature related to risk management framework, intervention technologies, 

and insurance claim information as they relate to distracted driving. This section bears on 

the current study as it provides insight into various factors supporting and negating UTB 

and UHB, similar to the use of signage to warn drivers not only about the UHB but also 

the dangers of distracted driving.  

Parnell et al. (2018) conducted a qualitative study using the risk management 

framework to determine driver likelihood of engaging with various technological tasks 

across different road types. Thirty-minute-long semi-structured interviews conducted by 

the same primary researcher provided the data for analysis to determine self-reported 

reasons for engaging with technology while driving and the influencing factors 

determining CPWD behavior (Parnell et al., 2018). Researchers coded initial, descriptive, 
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and subthemes as multiple individual concepts, then refined them into 18 semantic 

themes from the 168 descriptive themes, arranged into four main categories of driver, 

infrastructure, task, and context (Parnell et al., 2018). After analysis, the researchers 

concluded the drivers adapted to the driving demands and road conditions by not 

engaging with technology during in more challenging driving environments, but drivers 

tended to engage with a device because of attention competition, regardless of driving 

demand (Parnell et al., 2018). Other statistically significant factors included journey type 

and length, familiarity with the road, and the complexity of the task (texting, talking, 

etc.), with drivers willing to engage in less complex tasks more often (Parnell et al., 

2018).  

Reagan and Cicchino (2020) conducted a study on the influence of cellphone 

blockers on distracted driving behaviors. The research included a telephone survey of 800 

drivers who also own and use cellphones to determine the number that use cellphone 

blocker technology, specifically Apple’s Do Not Disturb (DND) application (Reagan & 

Cicchino, 2020). The study identified only 20.5% of respondents owning DND-

compatible iPhones actually used the DND application as designed, or when the phone 

was linked to vehicle Bluetooth automatically (Reagan & Cicchino, 2020). Those with 

DND active in manual mode admitted to rarely turning it on and did so during about a 

quarter of their trips, negating the efficacy of the technology (Reagan & Cicchino, 2020). 

Moreover, of the 73.6% of participants who knew they could override DND, 28.7% 

stated they overrode it about half or more of the time they drove (Reagan & Cicchino, 

2020). Most respondents (93%) agreed with DND technology, and around three of four 
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believed all cellphones should have some type of DND technology (Reagan & Cicchino, 

2020). DND usage negatively correlated with overall cellphone engagement (Reagan & 

Cicchino, 2020); or, as DND usage increased, overall cellphone use while driving 

decreased. The reliance on surveys limited the available insight into motivations for DND 

usage, which could provide important information on decreasing CPWD behaviors, 

though the correlations found in the findings could prove advantageous for future policies 

(Reagan & Cicchino, 2020). 

Karl and Nyce (2020) looked at the relationship between distracted driving laws 

and automobile liability insurance claims. Using a multivariate difference-in-differences 

study design allowed the researchers to determine whether distracted driving laws lead to 

reductions in automobile liability insurance claim frequency and cost by acquiring data 

from the Insurance Research Council (IRC) and comparing at the state level (Karl & 

Nyce, 2020). Karl and Nyce (2020) looked at distracted driving law enforceability 

(primary versus secondary enforcement), applicability (all driver versus novice driver 

application), and type (UHB versus UTB); a strong ban equaled a primary enforcement 

UHB applied to all drivers, and a weak ban constituted a UTB for novice drivers enforced 

as a secondary offense (meaning law enforcement officers could not stop drivers for this 

offense alone) (Karl & Nyce, 2020). Research revealed that strong bans equated around 

4,400 fewer claims resulting in roughly $33 million dollars savings (Karl & Nyce, 2020). 

Moderate and weak bans also showed savings, with a 7% reduction with moderate bans 

and 6% fewer claims where weak bans existed (Karl & Nyce, 2020). Overall, UHB bans 

produced significantly fewer and less serious insurance claims post-implementation 
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longitudinally, and all bans caused fewer and less severe losses among insurance claims, 

though the research did not account for improved safety features in motor vehicles as a 

correlation (Karl & Nyce, 2020).  

Signage and Human Behaviors 

Dynamic Message Signage (DMS) 

This section includes research on the influence of dynamic signs (electronic signs 

with changing messages) and driver responses. The first study measured dynamic sign 

comprehension when engaged in distracted driving, while the second tested driver 

response to sign messages. This section directly related to the current study, which 

includes measurement of fatal accidents within a two-mile radius of both dynamic and 

static signs, as they involve driver reaction to dynamic signs.  

A study by Tejero and Roca (2021) researched distraction levels of drivers 

involved in hands-free cellphone conversations while reading DMS through driving 

performance indicators and heart rates using a driving simulator. Participants needed to 

distinguish between informative messages and warning messages while driving at or near 

the speed limit along a 28-kilometer route and talking on a phone hands-free (Tejero & 

Roca, 2021). Of the 18 participants, none showed significant loss of driving performance 

in speed or lane position, nor did heartrate changes emerge, when distraction presented 

during the simulation (Tejero & Roca, 2021); however, talking on the cellphone impeded 

drivers from correctly and quickly processing sign information, with answering questions 

creating the greatest difficulty in processing (Tejero & Roca, 2021). In short, while 
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driving did not appear influenced by hands-free talking, the ability to process DMS traffic 

messages proved negatively affected by it (Tejero & Roca, 2021).  

A study by Kelarestaghi et al. (2020) researched the influence of DMS on driver 

behavior. The researchers used a multivariate ordered response structure to determine 

driver speed changes resulting from false or fictious messages on DMS; the survey used a 

five-point Likert scale (extremely unlikely to extremely likely) to answer whether the 

driver would (a) do nothing; (b) speed up; (c) slow down; or, (d) stop, in response to four 

different messages (road closure due to police activity, heavy traffic due to accident, read 

the news today, oh boy, and zombies ahead run). The data indicated those with greater 

trust in DMS and disabled drivers tended to comply with DMS messages, as they 

answered the survey questions advising they would reduce their speed or stop in 

accordance with message demand. Individuals with long commutes and Caucasian 

respondents mostly ignored the DMS, though most participants did not indicate 

increasing speed in any scenario. Females, DMS trusting drivers, and tech-friendly 

drivers noted a likelihood to slow down, and African-Americans, drivers with poor sense 

of direction, and careful drivers would probably stop for the message “road closure due to 

police activity”. Scenario three (read the news today, oh boy) results demonstrated white 

drivers, those with long commutes, and drivers familiar with DMS would mostly ignore 

the message, with most respondents choosing the slow down option. Young drivers (ages 

25-34) showed a negative attitude to the do-nothing choice across scenarios, while the 

slow down and speed up choices had the lowest positive correlation among choices across 

scenarios. Most drivers indicated they would slow down in scenarios one and two, with 
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drivers indicating they would take photographs, check their radio, look around, and/or 

change their route based on the message, while several indicated they would take 

pictures, check the radio, or call/text with scenarios three and four. Females, African-

Americans, disabled drivers, elderly, and those trusting DMS reported compliance by 

slowing down or stopping regardless of the messages versus those with longer weekly 

driving times ignoring the messages.  

Road Signage Comprehension and Efficacy 

A study by Moomen et al. (2019) tested whether downgrade warning signs 

prevented truck crashes. Downgrade warnings are notices to tractor trailers and other 

large vehicles about upcoming steep downhills that could cause brake failure or the driver 

to lose control of the vehicle, typically resulting in very serious accidents. The study 

applied a propensity score analysis and logistic regression to determine crash outcomes in 

locations of Wyoming with warning signs against those without, as propensity score 

analysis mimics a randomized experiment where a randomized experiment is not 

possible. The study found a 15% decrease in truck crashes on downgrades without 

warning signs versus those with advance warning signs at a 90% confidence interval. The 

researchers admitted possible bias through the exclusion of unmeasured covariates but 

denoted the impossibility of including all possible covariates. Incorporating intelligent 

transportation systems into existent warning systems could further improve crash 

prevention to automatically reduce truck speed approaching downgrades.  

A study by Bortei-Doku et al. (2017) sought information on the influence of the 

number of road signs on comprehension of messages. Bortei-Doku et al. utilized a survey 
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with seven-point Likert scales (never to always) to rate specific maneuvers legality based 

on signage present, along with demographic data (age, gender, place of residence, 

income, driving frequency, professional experience, and field experience); the research 

used an anthropocentric perspective theory with Cronbach’s Alpha and principal axis 

factoring for analysis of the 753 participant answers. Overall, males correctly identified a 

higher number of legal maneuvers than females, though females noted more conflicts 

between the original pictures and the corrections. Younger respondents reported less 

safety improvement in the comparative photographs, as did cyclists and pedestrians. 

Those reporting higher anxiety factor scores had higher estimations of the number of 

legal maneuvers with a lower perception of safety while more distracted drivers had 

lower safety perceptions but higher improvement perceptions. The research confirmed all 

hypotheses, indicating driver characteristics influenced perceived safety and ability to 

process sign messaging correctly.  

Xie et al. (2019) conducted a study with similar goals as Bortei-Doku et al. (2017) 

to determine driving workload and performance based on sign information, with the 

added evaluation of road characteristics. The study utilized a driving simulator, and it 

applied an orthogonal design and Pearson correlation analysis among the 11 participants 

(10 males and one female; Xie et al., 2019). Four factors – radius, slope grade, traffic 

flow, and sign information – provided the test against driving workload and performance 

across 16 scenarios, with participants tested on driving performance (measured on driving 

speed and lane maintenance) and ability to recognized signs during driving. Road 

characteristics and sign information significantly influenced workload scores, while 
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traffic volume proved not a statistically significant affectation on workloads. Mean of 

lane deviation and the standard deviation of lane deviation showed positive correlations 

with sign information, as driving performance decreased (indicated by increased lane 

deviations) based on the amount of sign information for processing.  

Yang et al. (2020) researched driver gaze behavior to determine the influence of 

highway traffic signs on driver performance toward accident prevention. As with the Xie 

et al. (2019) study, the researcher found that increased sign information increased 

cognitive needs of the driver to avoid accidents (Yang et al., 2020). The study utilized a 

simulator introducing visual stimuli while advancing through a scenario and measured 

eye movements with tracking technology. The study revealed that warning signs 

increased driver glance speeds against areas without warning signs, and areas with mixed 

signage (warning and informational) caused more glancing than those without signs, but 

not as much variation as areas with warning signs alone. The research suggested a 

reduction in road signs in locations demanding greater driving concentration, such as 

curves, to relieve stress on driver visual loads and increase driver safety.  

Speed Reduction Signs and Driver Response 

Research by Glendon et al. (2018) researched the influence of anti-speeding signs 

(designed to appeal to drivers to obey the posted speed limit) and driver behavior. The 

mixed-methods research involved an initial questionnaire ranking anti-speeding messages 

according to the six components of protection motivation theory (PMT), including 

possible reasons for their rankings (open-ended question responses), as well as group 

discussion. Furthermore, the 36 participants responded whether the anti-speeding 
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messages applied to themselves and/or other drivers more. According to the study, short, 

logically-presented, positive messages a driver could apply in their circumstances proved 

most effective for causing a driver not to speed for both drivers, riders, and self-as-driver.  

Glendon and Prendergast (2019) also conducted a study on anti-speeding 

messages, this time utilizing only surveys to determine efficacy of this signage. A total of 

81 participants in Australia responded to an online survey related to effectiveness of anti-

speeding messages for themselves and drivers in general. Like the previous study, PMT 

provided the framework for the study and included self-as-driver responses, though this 

study also looked at gender to determine efficacy of signage and avoided qualitative 

measures. Results indicated messages emphasizing resulting harm for others more 

effective among self-as-driver responses, with penalty-focused messages more effective 

for drivers in general. When the researchers looked at male versus female responses, the 

results proved similar between the genders, with negligible variance. The study 

demonstrated the effectiveness of PMT in predicting appropriate anti-speeding messages, 

indicating needed expansion of PMT-driven research and application in the field.  

Roadside Warning Sign Efficacy 

A study by Meuleners et al. (2020) evaluated whether traditional painted warnings 

versus roadside signs proved more effective in reducing crashes at high-risk rural 

intersections. The research involved a total of 384 physical observations of 96 drivers 

between 18 and 80 years of age in a driving simulator with a two-way ANOVA test 

providing the results. Findings showed that the standard speed limit sign proved most 

effective at reducing speed than all other measures among all drivers. Intersections with 
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no signage demonstrated a speed greater than 20 km/h over the speed limit of 80 km/h, 

while intersections with the posted speed limit sign averaged a speed two km/h lower 

than the posted speed; painted slow down signs produced speeds above the posted speed 

limit, while roadside slow down signs had no measured effect. The study did not assess 

deceleration, reactions time, or mean speeds, but proved the roadside speed limit sign 

slowed all drivers with the greatest efficacy and efficiency.  

Vignali et al. (2019) conducted an eye-tracking study to determine effectiveness 

of work zone signs. The study measured visual fixations of 29 participants to determine 

which signs worked best to gain driver compliance and reduce risks in work zones. The 

study found that drivers looked at road signs with only a 40% probability regardless of 

their permanency, with both temporary signs and permanent signs receiving similar 

attentions. Experienced drivers tended to drive faster through work zones than 

inexperienced drivers, but neither age nor gender influenced speed, fixation frequency, 

fixation length, or fixation distance. Older drivers and novice drivers reduced speed faster 

than all other drivers, but no other variance was presented in the study. The study could 

not measure visual periphery notice of signs, but the overall results demonstrated drivers 

tend to ignore more than half of all road signs. 

Banares et al. (2018) conducted a study to measure the comprehension of 

redesigned road warning signs for Philippine roadways through questionnaires. The first 

questionnaire produced 21 of 40 of the original signs below the 85% comprehension 

threshold among the 90 respondents, while only six of the redesigned signs could not 

meet or exceed the 85% comprehension threshold; all the redesigned signs demonstrated 
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significant improvement in comprehension by the respondents. The original signs did not 

include any explanation of the warning associated with the sign, while the new signs 

incorporated an ergonomic sign with an explanation of the meaning to improve long-term 

comprehension. The study centered on warning signs only, excluding informational, 

guide, and regulatory road signs. 

A study by Rahman and Kang (2020) looked at the effectiveness of a drowsy 

driving advisory system in Alabama. The drowsy driving advisory (DDA) system uses 

both roadside safety signs and road surface treatments to combat drowsy driving by 

encouraging drowsy drivers to rest at a safe location. The DDA includes a gate post sign, 

indicating an area known for drowsy driving, a warning sign section, and an advisory 

sign. The study evaluated total crashes and drowsy driving crashes (expanded definition 

drowsy driving (EDD), probable drowsy driving (PDD), and strict definition drowsy 

driving (SDD)) against crashes in DDA areas prior to installment of the warnings. The 

empirical bayes (EB) analysis revealed a total drop of 59.5% in area one and a total drop 

of 29.6% in area two in the three years after DDA implementation, with a reduction of 

44.1% EDD crashes in area one and 15.8% in area two, 54.6% reduction of SDD crashes 

in area one and 25.0% in area two, and a drop of 39.1% PDD crashes in area one and 

9.1% in area two. The data demonstrated the need for DDA and rest areas to reduce 

drowsy driving related crashes in rural areas.  

Signage Efficacy in Changing Other Behaviors 

Wu et al. (2018) researched the influence of waste disposal signage on waste 

disposal behaviors, specifically what information to include and how to present it. The 
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researchers used two simulation experiments, the first with 43 university students and the 

second with 20 university students and applied a 2 x 2 x 2 ANOVA for outcomes. The 

study revealed that signs with images only led to greater compliance with desired 

behaviors in experiment 1 verses signs with words, with standard picture signs yielding 

the fastest compliance. Experiment 2 demonstrated consistency in sign positions and 

receptacle location resulted in better outcomes than random positioning, and yes signs 

placed to the left and no signs to the right improved sorting efficiency though yes only 

signs produced significantly better results overall. Simple pictures, consistent placement, 

and reduced information proved the best signs for sorting efficiency and compliance with 

tasks. The influence of sign familiarity did not gain attention in this study.  

A qualitative study by Issel et al. (2019) investigated whether tobacco-free parks 

ordinance signage reduced tobacco related litter. The researchers looked at 42 parks 

across Mecklenburg County, North Carolina, and they found tobacco-use evidence at 

about 80% of all parks. The study took a total of 972 photographs throughout the 42 

parks, averaging 23 photographs per park taken in about 58 minutes. According to 

photographic data, 67% of walking trails, picnic areas, and parking lots had evidence of 

tobacco use, with limited evidence at athletic course (23%) and play areas (29%) across 

the parks even with 87% of parks having signage announcing the tobacco-free status; this 

indicated that signage alone did not influence tobacco use behaviors. The study found an 

average of 16.95 acres per sign, with a wide variety among parks. The signs present were 

small, pale-colored, and mostly located at the park entrances and entrances to walking 
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trails with only the words “tobacco-free park” on the sign. The results of this study align 

with the previous study regarding the message and placement of signs for efficacy.  

Like the previous study, the research by Saunders et al. (2019) looked at signs in 

parks, though this study focused on safety messages in national parks in Australia. The 

study looked at four categories to determine best practice principles (BPP) for signage: 1) 

noticeability; 2) encoding; 3) comprehension; and, 4) compliance. Researchers conducted 

detailed reviews of the areas, including previous incidents at these sites, context, safety 

signage, and relevant infrastructure against the BPPs through semi-structured 

observations, assessments, on- and off-site analyses, and an internal audit by operational 

staff. The study used a presence-or-absence of characteristics methodology to establish 

efficacy of signage in relation to BPPs, finding most signs in compliance with BPP; the 

presence-or-absence demanded some subjectivity in assessment, with evaluators 

deferring to a predominately achieved status. While the majority of signs met BPPs, the 

research noted several groups of signs, which could overwhelm visitors and negate the 

four best practices for signs, and potential confusion related to color schemes, with the 

colors yellow and red used as corporate colors instead of indicative of warning. Overall, 

the signs present met expectations, and the research provided a tangible way to evaluate 

signage for efficacy.  

Summary and Conclusions 

This chapter covered an extensive look at the theoretical framework of the study, 

the dependent variable of the study (fatal motor vehicle crashes), and the independent 

variable of the study (signs). SCPT, the theoretical framework for the current study, helps 
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explain the linkage between signs and UHB compliance. Studies using SCPT have 

demonstrated that manipulating the environment prevents and deters crime. The 

installation of signs on Georgia’s interstates can help remind drivers to avoid distracted 

driving to increase driver safety. This study filled a gap in the literature by determining 

whether UHB signs reduce motor vehicle fatalities on Georgia interstates. 

Distracted driving contributes to motor vehicle crashes, resulting in injuries, 

fatalities, and property damage, and UTB and UHB work to discourage these behaviors 

to save lives (Chen & Lym, 2021; Ferdinand et al., 2019; French & Gummus, 2018; 

Gliklich et al., 2016; Lim & Chi, 2013; Rudisill et al., 2018a). Even with UTB and UHB, 

some drivers continue to engage in distracted driving despite UTB and UHB because 

they do not perceive distracted driving as risky behavior as evidenced by current 

enforcement levels (Rudisill et al., 2018b; Rudisill & Zhu, 2021; Rudisill & Zhu, 2017), 

or because they overestimate their driving abilities as proven by simulator testing 

(Choudhary et al., 2020; Li et al., 2019; Sanbonmatsu et al., 2016; Merrikhpour & 

Donmez, 2017). Furthermore, moral and legal norms help explain whether drivers 

consider distracted driving an acceptable behavior, influencing their participation in 

distracted driving (Kim, 2018; Nguyen-Phuoc et al., 2020; Shi et al., 2016; Terry & 

Terry, 2016), while the Theory of Planned Behavior helps predict which drivers might 

drive distracted (Wang, 2016; Gauld et al., 2017; Stavrinos et al., 2020). With the 

demonstrated deleteriousness of distracted driving, understanding why drivers engage in 

the behavior becomes more important. Therefore, investigating how risk management 

interventions help contextualize distracted driving behaviors – participation or avoidance 
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– allows scholars and researchers to determine why or why not a driver might drive 

distracted (Parnell et al., 2018; Reagan & Cicchino, 2020; Karl & Nyce, 2020). Even 

though the study by White et al. (2018) found no increase in wrecks with increased 

numbers of cellphone users, it did not investigate whether the damage caused by motor 

vehicle accidents increased, and they still advocated for UHB and UTB, understanding 

the dangers of distracted driving and need for interventions to prevent it, such as signs.  

Signs work as informatory interventions to gain compliance with certain 

behaviors, including distracted driving mitigation. Both dynamic and static signage 

influence driver behaviors to varying degrees (Banares et al., 2018; Bortei-Doku et al., 

2017; Glendon et al., 2018; Glendon & Prendergast, 2019; Kelarestaghi et al., 2020; 

Meuleners et al., 2020; Moomen et al., 2019; Rahman & Kang, 2020; Tejero & Roca, 

2021; Vignali et al., 2019; Xie et al., 2019; Yang et al., 2020). The reminders and 

instructions provided by signs tell people what they should do, why they should do it, or 

how they should do it (Wu et al., 2018; Issel et al., 2019; Saunders et al., 2019). The 

inclusion of signs to instruct individuals helps dictate behaviors, working as an 

environmental intervention to deter or encourage specific behaviors. 

Chapter 3 provides a detailed description of the proposed methodology for this 

study. This includes a presentation of the research question and hypotheses, as well as the 

study variables. Additionally, it contains a description of the nonexperimental 

quantitative design approach and its justification while identifying the target population, 

sampling strategy, and sampling procedures. The chapter also covers the statistical 
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testing, data analysis plan, and potential validity threats, and concludes with a summary 

of the research design.  
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Chapter 3: Research Method 

In Chapter 1, I introduced Clarke’s SCPT as a method to inform policymakers on 

the efficacy of signage for encouraging compliance with distracted driving laws. The 

purpose of this study was to discover a possible relationship between signage and the 

number of motor vehicle accidents in the state of Georgia after UHB implementation. 

This study used the number of signs present before and after legislation implementation 

to determine whether motor vehicle fatalities on Georgia interstates increased, decreased, 

or remained the same. This chapter provides an overview of the study’s nonexperimental 

quantitative research design using secondary data to examine motor vehicle crash data to 

determine efficacy in reducing motor vehicle fatality accidents post-legislation change.  

Findings from this study can be used to demonstrate whether states with UHB 

should increase the number of signs related to legislation to help decrease the number of 

motor vehicle fatality accidents. Chapter 1 established the background of the study, the 

purpose and problem statements, as well as the research question for the study. The 

literature review in Chapter 2 provided a rationale for this study. This chapter includes 

the identification of the independent variable, the dependent variable, the research 

question and hypotheses, a description of the population, sampling size and procedures, 

data collection plans and access, verification of validity of the sources, the data analysis 

plan, and the threats to validity of the study to help explain the rationale of the study, as 

well as implementation.  
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Research Design and Rationale 

Independent and Dependent Variables 

The independent variable for this research is the number of state-installed signs on 

Georgia interstate rights-of-way. The dependent variable is motor vehicle fatality 

accidents on Georgia interstates, an interval variable. Accidents occurring from July 1, 

2016, through June 30, 2018, create the first or control group, while the accidents from 

July 1, 2018, through June 30, 2020, populate the second or treatment group. The 

independent treatment variable—signage—is dichotomous, with zero (n = 0) representing 

the lack of distracted driving law signs 2 years before the implementation of the law on 

July 1, 2018, and one (n = 1) signs in the 2 years after the law went into effect through 

June 30, 2020. These variables proved straightforward for analysis. The study does not 

include any control variables or additional variables.  

Table 1 

 

Variables, Type, and Entity Providing Data  

Variable Type Data source 

Dependent – Motor vehicle fatalities Interval NHTSA FIRST Database 

Independent – Presence or absence 

of signs on Georgia interstate 

rights-of-way 

Dichotomous Georgia Department of 

Transportation 

Note. NHTSA FIRST = National Highway Traffic Safety Administration Fatality and 

Injury Reporting System Tool. 

Research Design and Connection to the Research Question  

This study employed a nonexperimental quantitative research design involving 

secondary data (see Bachman & Schutt, 2019). A quantitative analysis of the dependent 
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variable (motor vehicle accident fatality numbers) against the independent variable 

(number of signs) provides a longitudinal evaluation of the phenomena. Multiple studies 

involving signs and driving have used surveys or simulators to discover sign 

effectiveness, though none used secondary data (Banares et al., 2018; Bortei-Doku et al., 

2017; Glendon & Prendergast, 2019; Glendon et al., 2018; Kelarestaghi et al., 2020; 

Meuleners et al., 2020; Moomen et al., 2019; Rahman & Kang, 2020; Tejero & Roca, 

2021; Vignali et al., 2019; Xie et al., 2019; Yang et al., 2020). Few studies in the 

literature review relating to the variables employed secondary data, and all of them 

focused on driver demographics, enforcement issues, or urbanicity of driving (Rudisill et 

al., 2018b; Rudisill & Zhu, 2017, 2021; Zhu et al., 2016). One of the studies included in 

the literature review related to SCPT used secondary data to determine the efficacy of 

intervention on criminality (Lynch et al., 2018), making this a logical deployment for this 

study. Since I did not use surveys in this study and focused on only the number of 

incidents of motor vehicle fatalities as compared to the number of signs on the road pre- 

and post-legislation to answer the research question, it was logical to apply a 

nonexperimental quantitative research design using secondary data.  

Time and Resource Constraints 

The data used for this study included crash data from the NHTSA and the Georgia 

GOHS and information provided by the organization responsible for sign installation on 

Georgia rights-of-way. The data for the dependent variable in the study came from 

NHTSA’s Fatality and Injury Reporting System Tool (FIRST), which can be confirmed 

through GOHS databases; all of this information is publicly available. The organization 
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in charge of sign installation on Georgia interstate rights-of-way is the source for the 

independent variable of signs, though the presence or absence of signs is the variable, no 

data must be collected from this agency; should a person desire traveling every interstate 

in Georgia to determine sign locations, they could do so. An Open Records Act request 

could also provide the data on sign locations, but it was not necessary for this study. This 

allowed for few time constraints in obtaining the data, since anyone can conduct the 

search of the NHTSA and GOHS websites to collect the necessary information related to 

motor vehicle fatalities, and anyone can file an Open Records request from the partner 

organization to receive information related to the number of signs on Georgia interstate 

rights-of-way. According to Open Records laws, a responding agency must return the 

requested information within three business days (Open Records Act, 2012).  

Consistency of Research Design 

After the data were gathered for evaluation, the use of a longitudinal 

nonexperimental quantitative research design permitted a straightforward evaluation of 

the efficacy of the signs in reducing the number of motor vehicle fatalities. Multiple 

studies explored driver demographics and other characteristics to determine propensity to 

commit the offense of distracted driving (Choudhary et al., 2020; Li et al., 2019; 

Merrikhpour & Donmez, 2017; Rudisill et al., 2018b; Rudisill & Zhu, 2017, 2021; 

Sanbonmatsu et al., 2016), while others examined the influence of signage on individual 

behaviors, including driving (Banares et al., 2018; Bortei-Doku et al., 2017; Glendon & 

Prendergast, 2019; Glendon et al., 2018; Issel et al., 2019; Kelarestaghi et al., 2020; 

Meuleners et al., 2020; Moomen et al., 2019; Rahman & Kang, 2020; Saunders et al., 
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2019; Tejero & Roca, 2021; Vignali et al., 2019; Wu et al., 2018; Xie et al., 2019; Yang 

et al., 2020). The application of SCPT as a theoretical framework to identify a 

correlation, if any, between signs related to distracted driving and the number of motor 

vehicle fatalities allowed a blend of the two categories of previous research without 

concern of researcher bias. Secondary data collection combined with the application of a 

paired-sample, two-tailed t test helped advance knowledge in the discipline by 

demonstrating the effectiveness of manipulating environments with signs to stop criminal 

activity.  

Methodology 

Population 

The population of the study is the entirety of all fatal motor vehicle accidents 

occurring on interstates in Georgia from July 1, 2016, through June 30, 2020. A total of 

15 active interstate systems exists in Georgia, accounting for 1,247 miles of roadway out 

of the state’s 104,474 miles of public roadways, or 1.2% of Georgia’s public roads 

(Georgia Department of Transportation, 2022, 2022a). According to the NHTSA FIRST 

database, a total of 792 fatality motor vehicle crashes occurred on Georgia interstates 

from July 1, 2016, through June 30, 2020. The number of motor vehicle fatality accidents 

on Georgia interstates, broken down by month, provided the information for analysis. 

The data retrieved from the NHTSA FIRST allowed the breakdown. The numbers 

indicate only the number of accidents, not the number of fatalities per accident, since 

multiple factors can increase the number of deaths per accident.  
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Sampling and Sampling Procedures 

G*Power software for determining minimum sample sizes indicated a minimum 

sample size of 15 for each group where each month represents a potential sample, and the 

groups pertained to the 2 years before the signage installation versus the 2 years after the 

signage installation. Samples for the study will be selected randomly by the SPSS 

software through the randomization tool. Thanks to the use of secondary interval data for 

each variable, the entire population was included for sampling, as no distinguishable 

reasons posed to exclude any member of the population of either variable. Each group 

contains a total population of 24. The designated alpha for the study was 0.05, with a 

95% confidence interval to prevent a Type I error and erroneously reject the null 

hypothesis. Since both groups contained an equal number of months, the ratio for the 

analysis equaled 1. G*Power indicated a noncentrality parameter of 4.000 to produce a 

calculated degree of freedom as 15 and alpha of 0.05, which provided a critical t value 

output for this study as 2.1314495 at an actual power of 0.9618851, or 96.2%. The 

standard deviation for the study to determine the sample size was assumed 1 for both 

groups, since there was no discernable reason to believe the populations would have any 

difference.  

Use of Archival Data 

The study used secondary data retrieved from various sources. NHTSA FIRST 

provided a breakdown of accidents per month during the time span indicated. GOHS data 

can be used to verify the NHTSA data. Both NHTSA and GOHS data allow open access 

to all interested parties via the Internet; the NHTSA tool permits the manipulation of 
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information to obtain specific data for interpretation. Anyone can download the GOHS 

data present on the internet pertaining to accident information, but the data cannot be 

manipulated to provide specific information; however, the GOHS data can confirm the 

NHTSA data and vice versa. If necessary, Georgia Department of Public Safety records 

could confirm the NHTSA and GOHS data through Open Records Act requests. The 

organization in charge of sign installation on Georgia interstate rights-of-way provided 

the data related to signs on Georgia interstate rights-of-way, obtained through internet 

searches; this information could be confirmed by any person wanting to drive these roads 

and count signs and through Open Records Act requests. All secondary data have 

independent confirmation available to confirm veracity. 

Prior to any gathering of information, I obtained Walden University Institutional 

Review Board (IRB) approval of the research. After submission of Form A, Walden 

University IRB returned confirmation of approval for the study on August 17, 2023. The 

IRB approval number is 08-17-23-0550166.  

Data Analysis Plan 

The data were entered into SPSS for evaluation using a paired-sample, two-tailed 

t test to compare the mean of the populations (see O’Sullivan et al., 2017). A comparison 

of means t test allowed an assessment of the two groups of the dependent variable, 

divided by date, with Group 1 containing the number of motor vehicle fatalities occurring 

on Georgia interstates between July 1, 2016, through June 30, 2018, entered by month, 

and the Group 2 including the motor vehicle fatalities on Georgia interstates from July 1, 
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2018, through June 30, 2020, entered by month. The separation point between the groups 

is the independent variable of number of distracted driving law signs present.  

Data Cleaning and Screening 

Since the data are secondary and contain no identifying information, the data 

presented few issues with cleaning and screening. Since the data came from the NHTSA 

FIRST database, running multiple tests to determine the veracity of the results provided 

the only screening process necessary. A check of additional sources through GOHS can 

confirm the data, working as a cleaning procedure and additional screening process. 

Using a third party to verify the numbers are correctly input would also prevent any 

cleaning or screening issues. There were no other cleaning or screening procedures 

necessary for this dataset.  

Analysis Plan 

The research question and hypotheses for the research were as follows: 

• RQ: What is the impact of roadway signage on the number of fatality motor 

vehicle accidents on Georgia interstates?  

• H0: Roadway signage has no influence on the number of vehicle accidents 

with fatalities on Georgia interstates as measured by a comparison of means t 

test. 

• H1: There is a negative correlation between roadway signage and the number 

of fatal vehicle accidents on Georgia interstates as measured by a comparison 

of means t test. 
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The data for the study involved only secondary data retrieved from the NHTSA 

FIRST online database, filtered by date (July 2016 through June 2020), state (Georgia), 

and road type (interstate). Reports from GOHS confirmed the NHTSA data. No data were 

required from the organization in charge of sign installation on Georgia interstate rights-

of-way, though a request for the number of road signs present on interstate rights-of-way 

in 2016, 2017, 2018, 2019, and 2020 could have been obtained from the masked entity if 

required.  

The NHTSA data were entered into SPSS, with Group 1 containing the accidents 

per month on Georgia interstates from July 2016 through June 2018, and Group 2 

containing the accidents per month on Georgia interstates from July 2018 through June 

2020. The statistical test for use to test the data was a paired-sample, two-tailed t test, 

since both groups have the same number of samples per group. The statistical formula for 

a paired-sample, two-tailed t test is 

t =
�̅�𝑑𝑖𝑓𝑓

(𝑠𝑑𝑖𝑓𝑓/√𝑛)
 or t=

�̅�1 − �̅�2

√[
(𝑛1−1)𝑠1

2+ (𝑛2−1)𝑠2
2

𝑛1 + 𝑛2−2
][

𝑛1+ 𝑛2
𝑛1𝑛2

]

 

where �̅� is the sample mean, �̅�diff equals the sample mean of the differences, s is the 

sample standard deviation, 𝑠𝑑𝑖𝑓𝑓 equals the difference in sample standard deviations, 𝑠1
2 

as the variance for Group 1 and 𝑠2
2 as the variance for Group 2, and n equals the sample 

size, or number of pairs, with 𝑛1 representing the population of Group 1 and 𝑛2 for the 

population of Group 2 (Salkind & Frey, 2021); each group has a population of 24.  

Additionally, a computation of the effect size, using the formula 
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𝐸𝑆 =  
�̅�1− �̅�2

√𝜎1
2+ 𝜎2

2

2

. 

Where ES is the effect size, �̅�1represents the mean of Group 1, �̅�2 represents the mean for 

Group 2, and √
𝜎1

2+ 𝜎2
2

2
 is the pooled or averaged standard deviation (σ) from either group, 

with 𝜎1
2 equaling the variance of Group 1 and 𝜎2

2 representing the variance of Group 2 

(Salkind & Frey, 2021). The result of the paired-sample t test and effect size test will 

determine whether to reject or accept the null hypothesis with a confidence interval of 

95% and α = 0.05, with a rejection of the null hypothesis equating no significance in 

changing the outcome of fatality accidents with the presence of road signs about the 

distracted driving law when p < .05 (Salkind & Frey, 2021).  

Threats to Validity 

Since the application of statistical tests results in data for interpretation, it is 

important to understand that the research is actually measuring what it says it measures 

(Salkind & Frey, 2021). The test must also work well to provide answers for the research 

question in the way it intends (Salkind & Frey, 2021). For this study, an evaluation of 

external validity, internal validity, and construct validity was completed to determine 

whether the statistical tests were appropriate to measure the influence of distracted 

driving law signs on motor vehicle fatalities on Georgia interstates according to SCPT 

directions.  

External Validity 

External validity is the initial type of validity to be addressed. The idea of external 

validity refers to the extent to which a study’s results can be generalized from the 
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population of the study to the entirety of all similar populations (see Bachman & Schutt, 

2023). In this study anything that threatens the ability to apply the results to multiple 

states or multiple roadway types would be considered a threat to external validity.  

Some external threats to validity presented in the study. The first threat to external 

validity related to a focus only on Georgia interstates. Since the data involved only 

fatality accidents on Georgia interstates, the potential to generalize the data to all states or 

all roadways may not exist. One way to combat this involved including multiple years’ 

data in the study; by using a total of four years’ data, broken into two groups, the ability 

to generalize the information increases, as larger populations apply more easily to more 

groups. Additionally, the isolation of Georgia interstates increases validity, since the road 

composition of interstates is federally regulated, making increasing similarity across the 

country. On the other hand, the exclusion of any other type of roadway beyond interstates 

could be a threat, as all interstates have a minimum of four lanes of travel, two for each 

direction; this would prevent the application of this study to two-lane roads. Furthermore, 

the weather patterns in Georgia also work to threaten external validity, since Georgia 

weather differs from other parts of the country, making generalization of data less likely. 

Lastly, the use of only fatality motor vehicle crashes also mitigates generalizability, since 

multiple factors influence whether individuals die in motor vehicle accidents, including 

the vehicles involved, weather patterns, and various driver factors. While several external 

validity threats exist, the information from this study can be applied to other states and 

roadways with similar characteristics and legislation.  
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Internal Validity 

Just as the study must consider external validity, it must also look at internal 

validity. Internal validity, also known as causal validity, looks to ensure that an assertion 

truly causes the result (see Bachman & Schutt, 2023). While nonexperimental design 

research tends not to control for internal validity threats because it cannot help but 

demonstrate the presence or absence of change in a group after an intervention (Rassel et 

al, 2016), this study must still consider the possibilities. In this study, the question 

becomes whether signs influence the number of motor vehicle fatalities, with signs being 

the assertion and motor vehicle fatalities the outcome. Only one internal validity threat 

emerged in the study, specifically the exclusion of control variables to explicate any 

difference that might emerge. Individual driving habits vary over time, making the use of 

a longitudinal study a way to diminish these influences a positive choice. Limiting the 

study testing to a comparison of means t-test permitted a focus on the variables without 

clouding the issue. The longitudinal aspect without control variables permits the study to 

correctly test the influence of the independent variable on the dependent variable.  

Construct Validity 

While the internal validity issue might influence the outcome, construct validity 

must be addressed. Construct validity is defined as the ability of a test to appropriately 

measure what it intends to measure (Babbie, 2016). The construct validity question 

related to the lack of a survey could mitigate the full measure of the interaction of 

variables. By excluding a survey answered by drivers on Georgia interstates to determine 

the influence of signage on driver behavior, the study may not correctly reflect the full 
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impact of signage on motor vehicle fatalities on Georgia interstates. Another threat to 

construct validity is the installation of the signs with coverings prior to the law effective 

date; the use of longitudinal data should mitigate this issue, which would cover at most a 

two-month timeframe. In this study, a t-test provided the pathway to determine whether 

the signs influenced the number of motor vehicle fatality accidents. By including two 

years’ data in each group and including the number of state-installed signs for each 

month gave a direct comparison mode for analysis. As noted in both the external and 

internal validity sections, driver habits and weather influence the number of motor 

vehicle fatalities, making the longitudinal nature of the study a way to mitigate these 

problems.  

Ethical Procedures 

While some threats to validity were presented in the study, ethical procedures did 

not cause concern. The use of secondary data reduced ethical questions for this study. By 

using publicly available data from NHTSA which could be confirmed through publicly 

available data from GOHS and data from a partner organization, identified as such in the 

IRB documentation, mitigates most ethical questions. The independence of the 

organizations from one another and the use of publicly available data minimized the 

ethical question. The use of NHTSA data, data independent of Georgia sources yet 

confirmable through Georgia sources, and use of masking to prevent identification of the 

organization in charge of sign installation on Georgia interstate rights-of-way proved the 

ethically smart move. The use of NHTSA data confirmed by GOHS data will remove the 

ethical question of using one set of data versus the other and allow for independent 
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verification of the data from unrelated and unaffiliated data. Additionally, masking the 

identity of the partner organization circumvented potential appearance of duplicity or 

obfuscation.  

The presentation of accountability and transparency provided by the articulation 

of the agencies elevated the idea of ethical behavior in the study. Using only the number 

of motor vehicle accidents without any indicators or information about the individuals 

involved reduced ethical questions related to identity of individuals. Since the data only 

included the actual number of motor vehicle accidents, not the number of individuals who 

died pursuant to those accidents, further prevented any ethical questions about the 

identity of people involved in the accidents, as there is no way to identify those involved. 

The lack of involvement of individuals in the study prohibited ethical issues. The 

handling of information did not demand any special treatment to ensure anonymity or 

confidentiality, since the number of accidents had no attachment to names.  

Summary 

To answer the research question, a comparison of means paired-sample, two-

tailed t-test allowed the research to retain focus on the independent variable of signage 

against the dependent variable of motor vehicle fatality accidents on Georgia interstates. 

All data for the study comes from publicly available sources which can be verified 

through alternative and unrelated entities. The design choice combines the methodologies 

used in prior research yet fills a gap through the application of SCPT to determine the 

effectiveness of signs in reducing motor vehicle fatalities, especially those related to 

distracted driving.  
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The target populations of signs and motor vehicle fatality accidents counted by 

month in the two years before the legislative change and two years post-legislation give a 

population of 48, as the interval data will be entered by month, and each group contains 

24 months. G*Power software indicated a sample size of seven for each group with a 

designated p value or alpha of .05, with a 95% confidence interval to prevent a Type I 

error and demonstrate significance of results. The nonexperimental quantitative study 

will use archival data which requires no cleaning or screening, and, according to Georgia 

law, must be available within three business days of an Open Records request (Open 

Records Act, 2012). Once data were collected, the information was entered into SPSS by 

month, and a paired-sample, two-tailed t-test was performed to compare the mean of 

Group 1, or the number of motor vehicle fatality accidents before sign installation, 

against the mean of Group 2, or the number of motor vehicle fatality accidents after sign 

installation. An effect size computation determined the level of significance of the results.  

Though the data is limited to a single state and roadway type, a longitudinal 

approach improved the likelihood that the study adequately tested the premise of the 

study while increasing the generalizability of the results. Transparency of data through 

multiple sources and the use of secondary data removed most ethical concerns for the 

study; the information involved only numbers, eliminating questions of anonymity and 

confidentiality. This study filled the gap in determining the influence of SCPT on 

distracted driving legislation compliance through the comparison of means.  

In Chapter 4, I discuss the data collection process and a description of all tests 

done on the data. The chapter also contains a discussion of the results of the study, 
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including the exact statistical tests applied, the confidence intervals, and effect sizes. 

Tables and figures were included to help explain the data and results. Finally, the chapter 

concludes with a distinct and direct answer to the research question and confirms one of 

the hypotheses of the study.  
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Chapter 4: Results 

The purpose of this quantitative, nonexperimental longitudinal study was to 

determine the efficacy of signs on distracted driving law compliance as measured by a 

comparison of means t test. The problem with distracted driving is well researched, but 

the efficacy of signs in relation to distracted driving law compliance is not, and the 

application of SCPT to distracted driving compliance is not known until now; this study 

sought to fill the gap in the literature regarding SCPT and distracted driving law 

compliance. The research question and hypotheses for this study were as follows:  

• RQ: What is the impact of roadway signage on the number of fatality motor 

vehicle accidents on Georgia interstates?  

• H0: Roadway signage has no influence on the number of vehicle accidents 

with fatalities on Georgia interstates as measured by a comparison of means t 

test. 

• H1: There is a negative correlation between roadway signage and the number 

of fatal vehicle accidents on Georgia interstates as measured by a comparison 

of means t test. 

This chapter contains the data collection procedure for the research, explains the 

descriptive statistics characterizing the sample, and describes the statistical assumptions 

appropriate for this study. Additionally, in this chapter, I report all findings, including 

statistical values and probability values, confidence intervals, and effect sizes. Tables and 

figures will be used to explain the findings.  
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Data Collection  

As mentioned in previous chapters, the data came from the NHTSA FIRST 

analysis tool (https://cdan.dot.gov/query). The time frames selected included 2016–2020, 

with data broken down by month (see Figure 1). Data collection occurred on the same 

day as requested, since the data are publicly available. No discrepancies presented in data 

collection from the plan listed in Chapter 3. The numerical data presented is a ratio 

variable, since a natural zero exists for the data (see Babbie, 2016). The independent 

variable of signs was dichotomous since the signs were either present or not. As the 

groups were divided by time, with Group 1 containing all fatal motor vehicle accidents 

from July 1, 2016, through June 30, 2018, and Group 2 containing all fatal motor vehicle 

accidents from July 1, 2018, through June 30, 2020, the independent variable was not 

entered into SPSS. Table 2 contains the data from Groups 1 and 2. Table 3 contains the 

data from the sample Group 1 and Group 2 generated by the Random Sampling Without 

Replacement tool in SPSS. The sample size of 15 from a population of 24 in each group 

(30 of 48 for entire dataset) used 62.5% of the population, giving a proportionate 

sampling of the data. The average number of fatal accidents for the full populations were 

16 and 17.42 respectively, while the average of the sample groups were 16.27 and 18.27 

(see Figure 2), demonstrating a difference of less than one accident in the sample versus 

the population of both groups, confirming external validity.  

https://cdan.dot.gov/query
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Figure 1 

 

NHTSA FIRST Data Query Results 

 
 

Table 2 

 

Groups 1 and 2 – All Fatal Motor Vehicle Accidents 

Fatal motor vehicle accident numbers Group 1 Group 2 

July, Year 1 15 17 

August, Year 1 21 20 

September, Year 1 19 28 

October, Year 1 14 19 

November, Year 1 13 19 

December, Year 1 13 13 

January, Year 1 15 19 

February, Year 1 9 16 

March, Year 1 17 29 

April, Year 1 9 15 

May, Year 1 25 16 

June, Year 1 17 14 

July, Year 2 24 22 

August, Year 2 16 15 

September, Year 2 23 13 

October, Year 2 14 18 

November, Year 2 26 12 

December, Year 2 11 9 

January, Year 2 13 26 

February, Year 2 12 15 

March, Year 2 17 13 

April, Year 2 9 16 

May, Year 2 20 17 

June, Year 2 12 17 
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Table 3 

 

Random Sampling Without Replacement Results 

Sample result Group 1 Group 2 

Sample 1 21 20 

Sample 2 19 28 

Sample 3 13 19 

Sample 4 13 13 

Sample 5 15 19 

Sample 6 9 16 

Sample 7 17 29 

Sample 8 25 16 

Sample 9 17 14 

Sample 10 24 22 

Sample 11 26 12 

Sample 12 11 9 

Sample 13 13 26 

Sample 14 12 15 

Sample 15  9 16 

 

Study Results 

A comparison of means t test continued to present as the most appropriate 

statistical test for the data. The total sample included the number of motor vehicle fatality 

accidents in the 24 months preceding Georgia’s legislative change against the 24 months 

after the change, where the preceding 24 months had no signage and the following 24 

months had signs present. The lowest number of fatal motor vehicle accidents reported 

(nine accidents) occurred in February 2017, April 2017, April 2018, and December 2019, 

and the highest number of reported fatal motor vehicle accidents occurred in March 2019, 

with a reported 29 fatal accidents. The average number of accidents for the entire dataset 

equaled 16.71 fatal motor vehicle accidents over the 48-month period. 
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Figure 2 

 

Descriptive Statistics 

 
 

I conducted a single paired-sample t test using SPSS (Version 27). The results 

(see Figure 2) demonstrated a standard deviation 5.650 for Group 1 and 5.885 for Group 

2, giving them very close results and confirming use of a paired-samples t test with 

assumed equal variances. The mean of Group 1, as indicated earlier, was 16.27, and 

18.27 for Group 2, denoting a difference of 2, with Group 2 results higher than Group 1. 

The standard error of the was 1.459 for Group 1 and 1.520 for Group 2. The correlations 

results (see Figure 2) indicated positive but not significant correlation between the two 

groups (r = .155) with a significance of 0.582; a positive correlation contradicts the 

alternate hypothesis for the study. The paired samples test (see Figure 3) indicated a p 

value of 0.319, which exceeded the level of significance of p < .05. On average, there 

were two more accidents during the time after sign installation than prior to installation 

(95% CI [-6.155, 2.155]), and there was no significance in the results, t(14) = -1.032, p = 

.319. The null hypothesis was accepted. 
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Figure 3 

 

Paired Samples Test All Fatality Accidents 

 
 

I conducted an additional test using data from the NHTSA FIRST database 

filtering for accidents where distracted driving was listed as a cause (see Table 4). The 

results demonstrated a negative and strongly significant correlation between signs and 

fatal motor vehicle accidents, with the difference of means at 0.33, with the mean of the 

fatal accidents at 1.20 against the mean after the sign installation at 0.87 and a Pearson 

correlation of -0.156 with a significance of 0.578 (see Figure 4). However, the paired 

samples t test demonstrated no significant difference, with a p value of 0.475, well above 

the designated p < .05 (see Figure 5). Regardless of the inclusion of distracted driving 

causation of the accidents, the signs did not significantly reduce the number of motor 

vehicle fatalities. This set of accident numbers only indicated fatality accidents where 

officers could directly identify distracted driving as a causation; not all accidents 

involving distracted driving can be proved as such, hence the reason the study included 

all fatality motor vehicle accidents. Considering the total number of fatal motor vehicle 

accidents in the study in Group 1 was 384 versus only 27 where distracted driving was 

attributed as a cause, and Group 2 had 418 versus 17, the utilization of all accidents 
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provided a clearer picture of the problem of distracted driving on Georgia interstates, 

since it removed the causations. 

Table 4 

 

Groups 1 and 2 Distracted Driving Causation Motor Vehicle Fatalities 

Fatal motor vehicle accident numbers Group 1 Group 2 

July, Year 1 1 1 

August, Year 1 2 0 

September, Year 1 0 1 

October, Year 1 1 1 

November, Year 1 1 1 

December, Year 1 1 3 

January, Year 1 0 1 

February, Year 1 0 1 

March, Year 1 0 0 

April, Year 1 0 1 

May, Year 1 2 1 

June, Year 1 3 0 

July, Year 2 2 0 

August, Year 2 3 0 

September, Year 2 5 1 

October, Year 2 0 0 

November, Year 2 0 2 

December, Year 2 2 0 

January, Year 2 0 1 

February, Year 2 2 0 

March, Year 2 1 1 

April, Year 2 0 1 

May, Year 2 1 0 

June, Year 2 0 0 

 

Figure 4 

 

Pearson Correlation Distracted Driving Caused Accidents  
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Figure 5 

 

Paired Samples Test Distracted Driving Only 

 
 

Summary 

This chapter started with a restatement of the purpose of this research and the 

research question and commensurate hypotheses. The purpose of this study was to 

determine the efficacy of signage in decreasing the number of motor vehicle fatalities by 

increasing awareness of distracted driving legislation. I used a nonexperimental 

quantitative research design for this study. After gathering the secondary data from the 

NTHSA FIRST database, I conducted a comparison of means two-tailed paired sample t 

test to answer the research question: What is the impact of roadway signage on the 

number of fatality motor vehicle accidents on Georgia interstates? According to the 

results, signs had no impact on the number of fatal motor vehicle accidents on Georgia 

interstates, as evidenced by the increase in the average number of motor vehicle fatalities 

in the years after the legislative change as compared to the 2 years prior.  

In Chapter 5, I discuss the results in further detail, as well as the conclusions from 

the research and its limitations. Chapter 5 also contains the recommendations for future 

research based on the current study. Lastly, I cover information related to the social 

change impacts of the research findings and provide a conclusion of the study.   
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Chapter 5: Discussion, Conclusions, and Recommendations 

Distracted driving is a growing problem, demanding that policymakers find 

effective ways to decrease individual proclivity for the act. Georgia implemented 

legislation to officially criminalize the act of using a mobile device while driving, then 

installed signs to deter individuals from committing the crime. This nonexperimental 

quantitative study looked at the effectiveness of signs in deterring distracted driving on 

Georgia interstates using a comparison of means t test. The secondary data used as the 

dependent variable for the study came from the publicly available NHTSA FIRST 

database; all data could be verified through secondary sources, including Georgia 

Department of Public Safety and GOHS searches. The independent variable was the 

dichotomous variable of presence or absence of signage on Georgia interstates. The 

statistical test revealed that the mean number of motor vehicle fatality accidents actually 

increased after the sign installation, demonstrating the ineffectiveness of the signs toward 

increasing distracted driving law compliance, contrary to SCPT.  

Interpretation of the Findings  

This quantitative study demonstrated no significant change in the number of fatal 

motor vehicle accidents on Georgia interstates before versus after sign installation to 

educate drivers on the legislative change. This study extended knowledge of the field as it 

filled a gap in the literature by demonstrating the influence, or lack thereof, of signs in 

reducing distracted driving. Prior research demonstrated that people tend to overestimate 

their ability to multitask, further complicating the problem (Choudhary et al., 2020; Li et 

al., 2019; Merrikhpour & Donmez, 2017; Sanbonmatsu et al., 2016). Other studies have 
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shown that signs help influence individual behavior while driving (Banares et al., 2018; 

Bortei-Doku et al., 2017; Glendon et al., 2018; Glendon & Prendergast, 2019; 

Kelarestaghi et al., 2020; Meuleners et al., 2020; Moomen et al., 2019; Rahman & Kang, 

2020; Tejero & Roca, 2021; Vignali et al., 2019; Xie et al., 2019; Yang et al., 2020), so 

the results of this study seem to contradict the previous research. Nevin et al. (2017) and 

Rudisill and Zhu (2021) studied the enforcement of distracted driving laws and 

determined that enforcement was difficult, and educating drivers would be more 

effective. It is important to note that with both enforcement and educational programs, 

unsafe driving behaviors like speeding and driving while intoxicated (DUI) continue to 

happen (Bogstrand et al., 2015); just because people know a behavior is dangerous to self 

and others does not mean they will stop doing it. Even though people understand the 

dangers of distracted driving, they continue to do it (Li et al., 2018; Lipovac et al., 2017; 

Telemaque & Madueke, 2015). The combination of overestimation of abilities and the 

desire for continuous connectivity (Nevin et al., 2017) might also help explain the 

research findings.  

The study was based on Clarke’s (1980) SCPT. Clarke (1980) postulated that 

manipulation of an environment reduced crime occurrences. Introducing signs into the 

environment, creating real, physical reminders, presented as a possible way to reduce the 

incidents of distracted driving on Georgia interstates. The structural change provided by 

the signs should increase not only awareness of the criminality, but fear of getting caught, 

thereby reducing the offense (see Clarke 1980, 1995). The findings contradict this theory, 

demonstrating an increase in motor vehicle fatalities on Georgia interstates after the 
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installation of the signs. Even when looking at accidents where distracted driving was 

listed as a contributing factor, it was not a statistically significant intervention, as the p 

value was 0.475, well above the necessary p < .05 at a confidence interval of 95%. The 

original statistical test result including all motor vehicle fatality accidents resulted in p = 

.319, again, well above p < .05 at a 95% confidence interval. In light of SCPT, the 

environmental manipulation was not great or significant enough to intervene in the 

criminal activity of distracted driving.  

Limitations of the Study 

Several limitations presented in this study. The first was the use of secondary data 

to determine the findings. While reducing bias, the use of secondary data through a focus 

on the number of motor vehicle accidents could not provide information relating to driver 

knowledge of the signs or whether they understood the signs’ meaning. A second 

limitation of the study was the exclusion of roadways other than interstates. By 

concentrating only on interstates, the number of accidents are limited; this was a 

necessary limitation, as only interstates had the signs utilized in the study overhead or on 

the rights-of-way. Another limitation of the study was not including census data on the 

number of individuals living in Georgia and its possible correlations with the number of 

motor vehicle fatalities. The use of interstates helps mitigate this limitation, since 

individuals cannot build homes along interstates. It is also important to understand that 

population fluctuation does not necessarily affect the number of individuals using 

Georgia interstates, since, by their very nature, interstate roadways are designed for travel 

between states.  
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The use of secondary data and the exclusion of various roadways were not the 

only limitations. The exclusion of covariates provided another limitation, though limited 

in scope. Understanding that myriad factors contribute to fatal motor vehicle accidents 

provided the impetus for this exclusion, diminishing the limitation. The final limitation in 

the study was not using only accidents with distracted driving listed as a contributing 

factor. As mentioned earlier in the study, the reason for this limitation is the difficulty 

among law enforcement to positively identify distracted driving as a causation (Nevill et 

al., 2017; Rudesill & Zhu, 2021).  

Each of the limitations, while few, required attention. Almost all secondary 

studies contain certain limitations, specifically the exclusion of survey data and lack of 

experimental setup. The ability to externally verify all data abates the few limitations as it 

related to the results. All limitations for this study were appropriately and effectively 

addressed in the study, allowing for the confirmation of the null hypothesis.  

Recommendations 

After gathering the data and conducting a quantitative analysis, I verified the null 

hypothesis: Roadway signage has no influence on the number of vehicle accidents with 

fatalities on Georgia interstates as measured by a comparison of means t test. The results 

gave a clear idea that either greater environmental manipulations must exist for 

statistically significant results or other pathways must be investigated for distracted 

driving law compliance. Both the research outcome and the limitations informed several 

recommendations for future research.  
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The first recommendation involves the use of primary research and inclusion of a 

qualitative aspect. It is my recommendation that future researchers distribute surveys 

among drivers on Georgia interstates to determine if they notice the signs and if those 

signs influence their driving habits. Additionally, the researchers could ascertain whether 

static or dynamic signs provide greater impact on their knowledge of the law, as well as 

the level of sway both types of signs have on whether drivers use their mobile devices 

while driving. This primary data collection could answer the research question more 

fully, with greater insight into driver behaviors and influences. It would also permit better 

interpretation of the hypothesis by providing context that secondary data cannot give. A 

word of caution for future researchers choosing this research method involves the need to 

ensure the respondents operate a vehicle on Georgia interstates; this would not 

necessarily mean the participants be Georgia residents, making data gathering somewhat 

difficult, a threat to the validity of the research.  

Giving rise to the idea of primary data, and in light of the research question, a 

strictly qualitative methodology could provide more information about what causes 

people to comply with or ignore signs related to distracted driving. Researchers have 

studied the influence of signs on driver behaviors (Banares et al., 2018; Bortei-Doku et 

al., 2017; Glendon et al., 2018; Glendon & Prendergast, 2019; Kelarestaghi et al., 2020; 

Meuleners et al., 2020; Moomen et al., 2019; Rahman & Kang, 2020; Tejero & Roca, 

2021; Vignali et al., 2019; Xie et al., 2019; Yang et al., 2020), but I could not find any 

literature related to distracted driving signage and driver behavior. Conducting qualitative 
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research would fill this gap in the research while delivering information related to the 

influence of signs on distracted driving.  

While a recommendation for primary data, as informed by the limitations, makes 

sense, the use of secondary data also gives rise to a recommendation. Using accident 

numbers from surrounding states with similar laws and signage could provide more 

information on the efficacy of signs. Tennessee also has a UHB in effect, so determining 

whether they use signs to inform drivers could allow for additional information, plus 

provide comparative analysis for discussion. On the theme of comparisons, using 

accident information from various states with UHBs and signs, both in the same or other 

regions of the country, could permit comparisons in effectiveness of signs to establish 

similarities and differences between the different drivers, thereby providing greater 

insight to help inform intervention strategies.  

An expansion of the use of secondary data also gives rise to the idea of expanding 

the research to include more years’ data for comparison. By looking at additional years of 

fatal accidents, a clearer picture could emerge related to the longitudinal nature of the 

impact of signs. This could answer the research question using the same statistical testing 

methodology. Disaggregating the data by year would also inform driver changes over 

time to establish patterns. To add another level, researchers could include census data to 

explain potential correlations between population and fatal accidents. Including 

information from the number of vehicles traveling Georgia interstates, if available, could 

also help explain the results more fully. 
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Including covariates is the final recommendation for future research. Even though 

many factors can influence whether a wreck occurs as well as the severity of it, 

information like visibility, weather, and driver experience can inform the research. One 

study demonstrated lowered ability to process sign information among older and newer 

drivers (Bortei-Doku et al., 2017), so that could impact the results of this study. Lack of 

visibility caused by intense fog or rain could also speak to a driver’s ability to read the 

signs and operate the vehicle. Including covariates could provide greater understanding of 

the depth and breadth of the issue of signs and motor vehicle fatalities.  

Implications 

Implications of the research findings, theory, and methodology exist from the 

individual, familial, and societal/policy perspectives. At the individual level, there are 

several implications for consideration. As a driver, the knowledge that signs had no 

impact on the number of motor vehicle fatality accidents does nothing to give comfort; 

however, I doubt this would affect the driving habits of individuals travelling on Georgia 

interstates. For taxpayers, the findings may raise some questions about the use of funds to 

pay for the signs without demonstrated efficacy, which may seem wasteful.  

The next level for consideration is the familial level. For parents, the dangers of 

driving become very real, so anything that would diminish the number of motor vehicle 

fatalities is greatly desired. The lack of effectiveness of signs in reducing fatal accidents 

is discouraging, demanding attention to alternative ways to reduce these deaths. The 

accident that killed the five nursing students in April 2016 and led to legislative change 

gave national attention to the issue of distracted driving and fueled every parent’s 
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nightmare about their child driving. This research provided hope that signs could reduce 

these tragedies yet failed to come through. Parents must still worry about their child 

driving on Georgia interstates while people drive distracted.  

Finally, some policy and societal changes emerge for attention. The idea that 

distracted driving continues to grow even in the presence of legislation demands 

policymakers find effective ways to gain compliance. On the other hand, taxpayers 

require effective use of funds provided to those policymakers. This research showed no 

influence of sings on distracted driving law compliance as measured by a comparison of 

means t test of fatal motor vehicle accidents. Policymakers must note the inefficacy of 

signs and direct the funding to other avenues. In light of the results, as well as the 

consideration of prior research, moving funding from signs to education and enforcement 

efforts seems a better utilization of resources. Also, directing officers to pursue more 

distracted driving enforcement and education opportunities could be a way to increase 

these initiatives without needing additional funds. 

While considering policy implications, the application of SCPT clearly 

demonstrates the effectiveness of environmental manipulation on reducing crime. 

Therefore, the idea of installing more signs could positively impact the number of fatal 

motor vehicle accidents. While contrary to the prior recommendation of redirecting 

funding to enforcement or education, finding additional monies for more signs is 

recommended; with the suggested move to education and enforcement among existing 

law enforcement personnel without needing to move the funds, continuing to provide 

funds to signs would create an equitable balance. Justification of fund dispersal is a 
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consideration for policymakers; this is a difficult balancing act, since removing money 

from one area affects the individuals receiving the benefits thereof. If policymakers could 

install more signs and increase both education and enforcement without redirecting 

funding, all stakeholders would benefit.  

Conclusion 

This quantitative study provided brief findings and summaries of prior research 

and literature. I analyzed research related to the theoretical framework of SCPT, various 

articles related to distracted driving, and research about signage effectiveness associated 

with overall sign effectiveness and as it related to various driving behaviors. I explained 

and justified the methodology, including the sample size and statistical testing necessary 

to answer the research question. I then collected data from the secondary source of the 

NHTSA FIRST database and ran a comparison of means t test to determine the answer to 

the research question. The results confirmed the null hypothesis, that signs had no 

statistically significant influence on the number of motor vehicle fatality accidents on 

Georgia interstates.  

After explicating the research findings, I discussed the limitations of the research 

and gave multiple recommendations for future research, including expansion of the initial 

data, distributing both quantitative and qualitative surveys, and the addition of covariates 

in the research. Finally, I discussed the implications of the research, specifically the need 

to increase the number of signs and educational and enforcement opportunities to 

successfully reduce lives lost to distracted driving; these are necessary changes to save 

lives and spend money judiciously and frugally.  



93 

 

References 

Babbie, E. R. (2016). The basics of social research (7th ed.). Cengage Learning US. 

https://bookshelf.vitalsource.com/books/9781305856318 

Bachman, R. D., & Schutt, R. K. (2023). The practice of research in criminology and 

criminal justice (8th ed.). SAGE Publications. 

https://bookshelf.vitalsource.com/books/9781071857830  

Banares, J. R., Caballes, S. A., Serdan, M. J., Liggayu, A. T., & Bongo, M. F. (2018). A 

comprehension-based ergonomic redesign of Philippine road warning signs. 

International Journal of Industrial Ergonomics, 65, 17–25. 

https://doi.org/10.1016/j.ergon.2018.01.011  

Bogstrand, S. T., Larsson, M., Holtan, A., Staff, T., Vindenes, V., & Gjerde, H. (2015). 

Associations between driving under the influence of alcohol or drugs, speeding 

and seatbelt use among fatally injured car drivers in Norway. Accident Analysis 

and Prevention, 78, 14–19. https://doi.org/10.1016/j.aap.2014.12.025 

Bongiorno, N., Bosurgi, G., Pellegrino, O., & Sollazzo, G. (2017). Analysis of different 

visual strategies of “isolated vehicle” and “disturbed vehicle.” Transport, 33(3), 

853–860. https://doi.org/10.3846/16484142.2017.1343750 

Bortei-Doku, S., Kaplan, S., Prato, C. G., & Nielsen, O. A. (2017). Road signage 

comprehension and overload: the role of driving style and need for closure, 

Transportation Research Procedia, 24(2017), 442-449. 

https://doi.org/10.1016/j.trpro.2017.05.065 

 

https://bookshelf.vitalsource.com/books/9781305856318
https://bookshelf.vitalsource.com/books/9781071857830
https://doi.org/10.1016/j.ergon.2018.01.011
https://doi.org/10.1016/j.aap.2014.12.025
https://doi.org/10.3846/16484142.2017.1343750
https://doi.org/10.1016/j.trpro.2017.05.065


94 

 

Carter, P. M., Bingham, C. R., Zakrajsek, J. S., Shope, J. T., & Sayer, T. B. (2014). 

Social norms and risk perception: Predictors of distracted driving behavior among 

novice adolescent drivers. Journal of Adolescent Health, 54(5), S32–S41. 

https://doi.org/10.1016/j.jadohealth.2014.01.008 

Chen, Z., & Lym, Y. (2021). The influence of built environment on distracted driving 

related crashes in Ohio. Transport Policy, 101, 34–45. 

https://doi.org/10.1016/j.tranpol.2020.11.011 

Chiu, Y-. N., Leclerc, B., Reynald, D. M., & Wortley, R. (2020). Situational crime 

prevention in sexual offenses against women: Offenders tell us what works and 

what doesn’t. International Journal of Offender Therapy and Comparative 

Criminology, 65(9), 1055-1076. https://doi.org/10.1177/0306624X20919712  

Choudhary, P., Pawar, N. M., Velaga, N. R., & Pawar, D. S. (2020). Overall performance 

impairment and crash risk due to distracted driving: A comprehensive analysis 

using structural equation modelling. Transportation Research Part F: Psychology 

and Behaviour, 74, 120–138. https://doi.org/10.1016/j.trf.2020.08.018 

Clarke, R. V. (1995). Situational crime prevention. Crime and Justice, 19, 91-150. 

https://doi.org/10.1086/449230 

Clarke, R. V. (2010). Situational crime prevention (Vol. 2). Sage Publications. 

Ferdinand, A. O., Aftab, A., & Akinlotan, M. A. (2019). Texting-while-driving bans and 

motor vehicle crash–related emergency department visits in 16 US states: 2007–

2014. American Journal of Public Health, 109(5), 748–754. 

https://doi.org/10.2105/AJPH.2019.304999 

https://doi.org/10.1016/j.jadohealth.2014.01.008
https://doi.org/10.1016/j.tranpol.2020.11.011
https://doi.org/10.1177/0306624X20919712
https://doi.org/10.1016/j.trf.2020.08.018
https://doi.org/10.1086/449230
https://doi.org/10.2105/AJPH.2019.304999


95 

 

French, M. T., & Gumus, G. (2018). Watch for motorcycles! The effects of texting and 

handheld bans on motorcyclist fatalities. Social Science & Medicine, 216, 81–87. 

https://doi.org/10.1016/j.socscimed.2018.09.032 

Gariazzo, C., Stafoggia, M., Bruzzone, S., Pelliccioni, A., & Forastiere, F. (2018). 

Association between mobile phone traffic volume and road crash fatalities: A 

population-based case-crossover study. Accident Analysis and Prevention, 

115(2018), 25-33. https://doi.org/10.1016/j.aap.2018.03.008  

Gauld, C. S., Lewis, I., White, K. M., Fleiter, J. J., & Watson, B. (2017). Smartphone use 

while driving: What factors predict young drivers’ intentions to initiate, read, and 

respond to social interactive technology? Computers in Human Behavior, 76, 

174–183. https://doi.org/10.1016/j.chb.2017.07.023 

Georgia Department of Transportation. (2022). Georgia department of transportation 

office of transportation data interstate mileage report – 2022. Georgia. 

https://www.dot.ga.gov/DriveSmart/Data/Documents/400%20Series/438/438_Re

port_2022.pdf 

 Georgia Department of Transportation. (2022a). Georgia department of transportation 

office of transportation data report of 2022:  Public road mileage in Georgia 

according to the latest available records of the department of transportation on 

Dec 31, 2022 classified by county, state highway system and county road system. 

Georgia. 

https://www.dot.ga.gov/DriveSmart/Data/Documents/400%20Series/437/437_Re

port_2022.pdf  

https://doi.org/10.1016/j.socscimed.2018.09.032
https://doi-org.ezp.waldenulibrary.org/10.1016/j.aap.2018.03.008
https://doi.org/10.1016/j.chb.2017.07.023
https://www.dot.ga.gov/DriveSmart/Data/Documents/400%20Series/438/438_Report_2022.pdf
https://www.dot.ga.gov/DriveSmart/Data/Documents/400%20Series/438/438_Report_2022.pdf
https://www.dot.ga.gov/DriveSmart/Data/Documents/400%20Series/437/437_Report_2022.pdf
https://www.dot.ga.gov/DriveSmart/Data/Documents/400%20Series/437/437_Report_2022.pdf


96 

 

Georgia Governor’s Office of Highway Safety. (n.d.). Hands-free law. 

https://www.gahighwaysafety.org/hands-free-law/  

Georgia Governor’s Office of Highway Safety. (2017). Georgia Governor’s Office of 

Highway Safety 2017 annual report. 

https://www.gahighwaysafety.org/fullpanel/uploads/files/2017annualreport-final-

ilovepdf-compressed.pdf  

Glendon, A. I., Lewis, I., Levin, K., & Ho, B. (2018). Selecting anti-speeding messages 

for roadside application. Accident Analysis and Prevention, 119, 37–49. 

https://doi.org/10.1016/j.aap.2018.06.016  

Glendon, A. I., & Prendergast, S. (2019). Rank-ordering anti-speeding messages. 

Accident Analysis and Prevention, 132, Article 105254. 

https://doi.org/10.1016/j.aap.2019.07.030 

Gliklich, E., Guo, R., & Bergmark, R. W. (2016). Texting while driving: A study of 1211 

U.S. adults with the distracted driving survey. Preventative Medicine Reports, 

4(2016), 486-489. https://doi.org/10.1016/j.pmedr.2016.09.003  

Governors Highway Safety Association. (2020). Distracted driving. 

https://www.ghsa.org/state-laws/issues/distracted%20driving  

Issel, L. M., Bayha, K., & Nelson, A. (2019). Implementation phase of the tobacco-free 

parks ordinance: A policy evaluation using photographic data. Public Health, 167, 

1-7. https://doi.org/10.1016/j.puhe.2018.10.011  

 

https://www.gahighwaysafety.org/hands-free-law/
https://www.gahighwaysafety.org/fullpanel/uploads/files/2017annualreport-final-ilovepdf-compressed.pdf
https://www.gahighwaysafety.org/fullpanel/uploads/files/2017annualreport-final-ilovepdf-compressed.pdf
https://doi.org/10.1016/j.aap.2018.06.016
https://doi.org/10.1016/j.aap.2019.07.030
https://doi.org/10.1016/j.pmedr.2016.09.003
https://www.ghsa.org/state-laws/issues/distracted%20driving
https://doi.org/10.1016/j.puhe.2018.10.011


97 

 

Johnson, M., Fabregas, A., Zhenyu Wang, Katkoori, S., & Pei-Sung Lin. (2014). 

Embedded system design of an advanced illumination measurement system for 

highways. 2014 IEEE International Systems Conference Proceedings, Systems 

Conference (SysCon), 2014 8th Annual IEEE, 579–586. 

https://doi.org/10.1109/SysCon.2014.6819314  

Karl, J. B., & Nyce, C. (2020). The effect of distracted driving laws on automobile 

liability insurance claims. North American Actuarial Journal, 24(4), 593–610. 

https://doi.org/10.1080/10920277.2019.1683041 

Kelarestaghi, K. B., Ermagun, A., Heaslip, K., & Rose, J. (2020). Choice of speed under 

compromised Dynamic Message Signs. PLoS ONE, 15(12), 1–15. 

https://doi.org/10.1371/journal.pone.0243567  

Kim, H.-S. (2018). The role of legal and moral norms to regulate the behavior of texting 

while driving. Transportation Research Part F: Psychology and Behaviour, 52, 

21–31. https://doi.org/10.1016/j.trf.2017.11.004 

Kim, K., Ghimire, J., Pant, P., & Yamashita, E. (2019). Self-reported handheld device 

use while driving. Accident Analysis and Prevention, 125, 106–115. 

https://doi.org/10.1016/j.aap.2019.01.032 

Li, X., Oviedo-Trespalacios, O., Rakotonirainy, A., & Yan, X. (2019). Collision risk 

management of cognitively distracted drivers in a car-following situation. 

Transportation Research Part F: Psychology and Behaviour, 60, 288–298. 

https://doi.org/10.1016/j.trf.2018.10.011 

https://doi.org/10.1109/SysCon.2014.6819314
https://doi.org/10.1080/10920277.2019.1683041
https://doi.org/10.1371/journal.pone.0243567
https://doi.org/10.1016/j.trf.2017.11.004
https://doi.org/10.1016/j.aap.2019.01.032
https://doi.org/10.1016/j.trf.2018.10.011


98 

 

Li Li, M. S., Shults, R. A., Andridge, R. R., Yellman, M. A., Xiang, H, & Zhi, M. (2018). 

Texting/emailing while driving among high school students in 35 states, United 

States, 2015. Journal of Adolescent Health, 63(2018), 701-708. 

https://doi.org/10.1016/j.jadohealth.2018.06.010  

Lim, S. H., & Chi, J. (2013). Cellphone bans and fatal motor vehicle crash rates in the 

United States. Journal of Public Health Policy, 34(2), 197–212. 

https://doi.org/10.1057/jphp.2013.3  

Lipovac, K., Deric, M., Tesic, M., Andric, Z., & Maric, B. (2017). Mobile phone use 

while driving-literary review. Transportation Research Part F, 47(2017), 132-

142. https://doi.org/10.1016/j.trf.2017.04.015 

Lynch, M. J., Stretesky, P. B., & Long, M. A. (2018). Situational crime prevention and 

the ecological regulation of green crime: A review and discussion. Annals of the 

American Academy of Political and Social Science, 679(1), 178–196. 

https://doi.org/10.1177/0002716218789080  

McCartt, A. T., Kidd, D. G., & Teoh, E. R. (2014). Driver cellphone and texting bans in 

the United States: Evidence of effectiveness. Annals of Advances in Automotive 

Medicine. Association for the Advancement of Automotive Medicine. Annual 

Scientific Conference, 58, 99–114. 

 

 

 

https://doi.org/10.1016/j.jadohealth.2018.06.010
https://doi.org/10.1057/jphp.2013.3
https://doi.org/10.1016/j.trf.2017.04.015
https://doi.org/10.1177/0002716218789080


99 

 

McDavid, J. C., Huse, I., & Hawthorn, L. R. L. (2013). Program evaluation and 

performance measurement: An introduction to practice (2nd ed.). Sage. 

Merrikhpour, M., & Donmez, B. (2017). Designing feedback to mitigate teen distracted 

driving: A social norms approach. Accident Analysis and Prevention, 104, 185–

194. https://doi.org/10.1016/j.aap.2017.04.016 

Meuleners, L., Roberts, P., & Fraser, M. (2020). Identifying the distracting aspects of 

electronic advertising billboards: A driving simulation study. Accident Analysis 

and Prevention, 145. https://doi.org/10.1016/j.aap.2020.105710 

Moomen, M., Rezapour, M., & Ksaibati, K. (2019). An investigation of influential 

factors of downgrade truck crashes: A logistic regression approach. Journal of 

Traffic and Transportation Engineering (English Edition), 6(2), 185–195. 

https://doi.org/10.1016/j.jtte.2018.03.005 

National Center for Statistics and Analysis. (2019, April). Distracted driving in fatal 

crashes, 2017. (Traffic Safety Facts Research Note. Report No. DOT HS 812 

700). Washington, DC: National Highway Traffic Safety Administration. 

Nevin, P. E., Blanar, L., Kirk, A. P., Freedheim, A., Kaufman, R., Hitchcock, L., Maeser, 

J. D., & Ebel, B. E. (2017). “I wasn’t texting; I was just reading an email.”: A 

qualitative study of distracted driving enforcement in Washington State. Injury 

Prevention, 23(3), 165–170. https://doi.org/10.1136/injuryprev-2016-042021  

 

 

https://doi.org/10.1016/j.aap.2017.04.016
https://doi.org/10.1016/j.aap.2020.105710
https://doi.org/10.1016/j.jtte.2018.03.005
https://doi.org/10.1136/injuryprev-2016-042021


100 

 

Nguyen-Phuoc, D. Q., Oviedo-Trespalacios, O., Su, D. N., De Gruyter, C., & Nguyen, T. 

(2020). Mobile phone use among car drivers and motorcycle riders: The effect of 

problematic mobile phone use, attitudes, beliefs and perceived risk. Accident 

Analysis & Prevention, 143. https://doi.org/10.1016/j.aap.2020.105592  

O’Sullivan, E., Rassel, G. R., Berner, M., & Taliaferro, J. D. (2017). Research methods 

for public administrators (6th ed.). Routledge. 

Open Records Act, Ga. Code Ann. § 50-18-70 (2012). 

https://law.georgia.gov/sites/law.georgia.gov/files/imported/vgn/images/portal/cit

_1210/62/51/186385699r1.pdf  

Parnell, K. J., Stanton, N. A., & Plant, K. L. (2018). Creating the environment for driver 

distraction: A thematic framework of sociotechnical factors. Applied Ergonomics, 

68, 213–228. https://doi.org/10.1016/j.apergo.2017.11.014  

Padayachee, K. (2016). A stepwise framework towards ICT integration in education: A 

South African perspective. 2016 International Conference on Advances in 

Computing and Communication Engineering (ICACCE), Advances in Computing 

and Communication Engineering (ICACCE), 2016 International Conference On, 

362–367. https://doi.org/10.1109/ICACCE.2016.8073776  

Qiao, N. & Bell, T. M. (2015). State all-driver distracted driving laws and high school 

students’ texting while driving behavior. Traffic Injury Prevention, 17(1), 5-8. 

https://doi.org/10.1080/15389588.2015.1041112 

https://doi.org/10.1016/j.aap.2020.105592
https://law.georgia.gov/sites/law.georgia.gov/files/imported/vgn/images/portal/cit_1210/62/51/186385699r1.pdf
https://law.georgia.gov/sites/law.georgia.gov/files/imported/vgn/images/portal/cit_1210/62/51/186385699r1.pdf
https://doi.org/10.1016/j.apergo.2017.11.014
https://doi.org/10.1109/ICACCE.2016.8073776
https://doi.org/10.1080/15389588.2015.1041112


101 

 

Quisenberry, P.N. (2015). Texting and driving: Can it be explained by the general theory 

of crime? American Journal of Criminal Justice, 40(2), 303-316. 

https://doi.org/10.1007/s12103-014-9249-3  

Rahman, M., & Kang, M.-W. (2020). Safety evaluation of drowsy driving advisory 

system: Alabama case study. Journal of Safety Research, 74, 45–53. 

https://doi.org/10.1016/j.jsr.2020.04.005  

Rassel, G., Berner, M., Taliaferro, J. D., & O’Sullivan, E. (2016). Research methods for 

public administrators (6th ed.). Taylor & Francis Archive. 

https://bookshelf.vitalsource.com/books/9781317191759  

Reagan, I. J., & Cicchino, J. B. (2020). Do not disturb while driving – Use of cellphone 

blockers among adult drivers. Safety Science, 128. 

https://doi.org/10.1016/j.ssci.2020.104753  

Riahi Samani, A. & Mishra, S. (2022). Assessing driving styles in commercial motor 

vehicle drivers after take-over conditions in highly automated vehicles. IEEE 

Transactions on Intelligent Transportation Systems, 23(10), 19161-19172. 

https://doi.org/10.1109/TITS.2022.3166444  

Rudisill, T. M., Chu, H., & Zhu, M. (2018a). Cell phone use while driving laws and 

motor vehicle driver fatalities: Differences in population subgroups and location. 

Annals of Epidemiology, 28(2018), 730-735. 

https://doi.org/10.1016/j.annepidem.2018.07.015  

 

https://doi.org/10.1007/s12103-014-9249-3
https://doi.org/10.1016/j.jsr.2020.04.005
https://bookshelf.vitalsource.com/books/9781317191759
https://doi.org/10.1016/j.ssci.2020.104753
https://doi.org/10.1109/TITS.2022.3166444
https://doi.org/10.1016/j.annepidem.2018.07.015


102 

 

Rudisill, T. M., Smith, G., Chu, H., & Zhu, M. (2018b). Cellphone legislation and self-

reported behaviors among subgroups of adolescent U.S. drivers. Journal of 

Adolescent Health, 62(2018), 618-625. 

https://doi.org/10.1016/j.jadohealth.2017.12.001 

Rudisill, T. M., & Zhu, M. (2017). Hand-held cell phone use while driving legislation 

and observed driver behavior among population sub-groups in the United States. 

BMC Public Health, 17, 1–10. https://doi.org/10.1186/s12889-017-4373-x  

Rudisill, T. M., & Zhu, M. (2021). Challenges of enforcing cellphone use while driving 

laws among police in the USA: A cross-sectional analysis. BMJ Open, 11(6). 

https://doi.org/10.1136/bmjopen-2021-049053  

Rupp, M. A., Gentzler, M. D., Smither, J. A. (2016). Driving under the influence of 

distraction: Examining dissociations between risk perception and engagement in 

distracted driving. Accident Analysis and Prevention, 97(2016), 220-230. 

https://doi.org/10.1016/j.aap.2016.09.003  

Salkind, N. J., & Frey, B. B. (2021). Statistics for people who (think they) hate statistics 

(5th ed.). SAGE Publications, Inc. (US). 

https://bookshelf.vitalsource.com/books/9781071806241  

Sanbonmatsu, D. M., Strayer, D. L., Behrends, A. A., Ward, N., & Watson, J. M. (2016). 

Why drivers use cell phones and support legislation to restrict this practice. 

Accident Analysis and Prevention, 92, 22–33. 

https://doi.org/10.1016/j.aap.2016.03.010  

https://doi.org/10.1016/j.jadohealth.2017.12.001
https://doi.org/10.1186/s12889-017-4373-x
https://doi.org/10.1136/bmjopen-2021-049053
https://doi.org/10.1016/j.aap.2016.09.003
https://bookshelf.vitalsource.com/books/9781071806241
https://doi.org/10.1016/j.aap.2016.03.010


103 

 

Saunders, R., Weiler, B., Scherrer, P., & Zeppel, H. (2019). Best practice principles for 

communicating safety messages in national parks. Journal of Outdoor Recreation 

and Tourism, 25, 132–142. https://doi.org/10.1016/j.jort.2018.01.006  

Shanahan, E. A., Jones, M. D., McBeth, M. K., & Radaelli, C. M. (2018). The narrative 

policy framework. In Weible, C. M., Sabatier, P. A. (Eds.), Theories of the policy 

process (4th ed.) (pp. 173-214). Westview Press.  

Sharma, V. & Kaur, G. (2012). Degradation measures in free space optical 

communication (FSO) and its mitigation techniques - A Review. International 

Journal of Computer Applications, 55(1), 23-27. https://doi.org/10.5120/8719-

2585.  

Sherin, K. M., Lowe, A. L., Harvey, B. J., Leiva, D. F., Malik, A., Matthews, S., & Suh, 

R. (2014). Preventing texting while driving: A statement of the American college 

of preventive medicine. American Journal of Preventive Medicine, 47(5), 681–

688. https://doi.org/10.1016/j.amepre.2014.07.004 

Shi, J., Xiao, Y., & Atchley, P. (2016). Analysis of factors affecting drivers’ choice to 

engage with a mobile phone while driving in Beijing. Transportation Research 

Part F: Psychology and Behaviour, 37, 1–9. 

https://doi.org/10.1016/j.trf.2015.12.003 

Stavrinos, D., McManus, B., & Beck, H. (2020). Demographic, driving experience, and 

psychosocial predictors of adolescent distracted driving beliefs. Accident Analysis 

and Prevention, 144. https://doi.org/10.1016/j.aap.2020.105678  

https://doi.org/10.1016/j.jort.2018.01.006
https://doi.org/10.5120/8719-2585
https://doi.org/10.5120/8719-2585
https://doi.org/10.1016/j.amepre.2014.07.004
https://doi.org/10.1016/j.trf.2015.12.003
https://doi.org/10.1016/j.aap.2020.105678


104 

 

Stevens, A. (2016, July 14). Truck driver to serve 5 years for crash that killed nursing 

students. Retrieved on December 1, 2018 from https://www.ajc.com/news/crime--

law/truck-driver-serve-years-for-crash-that-killed-nursing-

students/Be8c7ukmukd9S7h1L3muEK/ 

Sullman, M. J. M., Hill, T., & Stephens, A. N. (2018). Predicting intentions to text and 

call while driving using the theory of planned behaviour. Transportation 

Research Part F, 58(2018), 405-413. https://doi.org/10.1016/j.trf.2018.05.002  

Tejero, P., & Roca, J. (2021). Messages beyond the phone: Processing variable message 

signs while attending hands-free phone calls. Accident Analysis and Prevention, 

150. https://doi.org/10.1016/j.aap.2020.105870  

Telemaque, J. H. R. & Madueke, C. (2015). Cell Phoning and Texting While Driving. 

SAGE Open, 5. https://doi.org/10.1177/2158244015595089 

Terry, C. P., & Terry, D. L. (2016). Distracted driving among college students: Perceived 

risk versus reality. Current Psychology, 35(1), 115. 

https://doi.org/10.1007/s12144-015-9373-3 

Vignali, V., Bichicchi, A., Simone, A., Lantieri, C., Dondi, G., & Costa, M. (2019). Road 

sign vision and driver behaviour in work zones. Transportation Research Part F: 

Psychology and Behaviour, 60, 474–484. https://doi.org/10.1016/j.trf.2018.11.005  

Wang, X. (2016). Excelling in multitasking and enjoying the distraction: Predicting 

intentions to send or read text messages while driving. Computers in Human 

Behavior, 64, 584–590. https://doi.org/10.1016/j.chb.2016.07.026  

https://www.ajc.com/news/crime--law/truck-driver-serve-years-for-crash-that-killed-nursing-students/Be8c7ukmukd9S7h1L3muEK/
https://www.ajc.com/news/crime--law/truck-driver-serve-years-for-crash-that-killed-nursing-students/Be8c7ukmukd9S7h1L3muEK/
https://www.ajc.com/news/crime--law/truck-driver-serve-years-for-crash-that-killed-nursing-students/Be8c7ukmukd9S7h1L3muEK/
https://doi.org/10.1016/j.trf.2018.05.002
https://doi.org/10.1016/j.aap.2020.105870
https://doi.org/10.1177/2158244015595089
https://doi.org/10.1007/s12144-015-9373-3
https://doi.org/10.1016/j.trf.2018.11.005
https://doi.org/10.1016/j.chb.2016.07.026


105 

 

White, D. R., Hepworth, D. P., & Zidar, M. S. (2018). Texting and Driving: Is It Just 

Moral Panic? Deviant Behavior, 39(11), 1387–1397. 

https://doi.org/10.1080/01639625.2018.1479915 

Williams, M. E. (2015). Learning from the Past to Improve the Future: Taking a Lesson 

from America’s Drunk Driving Dilemma to Cure the Current Texting While 

Driving Epidemic. New England Journal on Criminal & Civil Confinement, 

41(1), 253–269. 

Wu, D. W.-L., Lenkic, P. J., DiGiacomo, A., Cech, P., Zhao, J., & Kingstone, A. (2018). 

How does the design of waste disposal signage influence waste disposal 

behavior? Journal of Environmental Psychology, 58, 77–85. 

https://doi.org/10.1016/j.jenvp.2018.07.009  

Xie L, Wu C, Lyu N, Duan Z. Studying the effects of freeway alignment, traffic flow, 

and sign information on subjective driving workload and performance. Advances 

in Mechanical Engineering,11(5). https://doi.org/10.1177/1687814019853925  

Yang, Y., Chen, Y., Wu, C., Easa, S. M., Lin, W., & Zheng, X. (2020). Effect of highway 

directional signs on driver mental workload and behavior using eye movement 

and brain wave. Accident Analysis & Prevention, Volume 146(2020). 

https://doi.org/10.1016/j.aap.2020.105705  

Zhu, M., Rudisill, T. M., Heeringa, S., Swedler, D., & Redelmeier, D. A. (2016). The 

association between handheld phone bans and the prevalence of handheld phone 

conversations among young drivers in the United States. Annals of Epidemiology, 

26(12), 833–837. https://doi.org/10.1016/j.annepidem.2016.10.002 

https://doi.org/10.1080/01639625.2018.1479915
https://doi.org/10.1016/j.jenvp.2018.07.009
https://doi.org/10.1177/1687814019853925
https://doi.org/10.1016/j.aap.2020.105705
https://doi.org/10.1016/j.annepidem.2016.10.002

	Real Reminders: How Signage Affects Distracted Driving Law Compliance
	PhD Dissertation Template, APA 7

