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Abstract

In crash statistics, novice drivers are overrepresented during their first year behind the wheel. This increased risk
has been consistently linked to factors relating to inexperience, such as poor hazard perception, overestimation of
abilities, and reduced visual scanning. Through a systematic literature review, this study examines the cognitive,
perceptual, and behavioral challenges novice drivers face. Using the Joanna Briggs Institute and PRISMA
frameworks, a comprehensive search was conducted across multiple databases to locate studies published between
1994 and 2024. Results indicate that novice drivers have slower reaction times, limited hazard awareness, and a higher
tendency to risky behaviors. Effective interventions to reduce these behaviors, including driving simulators,
commentary driving, and hazard perception training, were identified as key strategies. These findings support the
recommendation that structured and extended training programs are essential to reducing novice driver crash rates and
improving safety.
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1. Introduction

Learning to drive is a complex and challenging process involving the use of cognitive and practical skills acquired
with experience, that allow drivers to navigate the dynamic and unpredictable road environment. The most common
stressful situations that novice and inexperienced drivers often face are challenges on the road. The danger of these
unexpected situations is increased by their lack of hazard detection and inability to make fast and precise decisions,
due to limitations in visual strategies and cognitive workload.

Research has highlighted the positive correlation between novice drivers and traffic accidents, emphasizing the
increased risk of novice drivers, especially during the first months. This overrepresentation of accidents by novice
drivers stems from deficiencies associated with these types of drivers: slower response times, inadequate risk
perception, and ineffective strategies for handling complex traffic situations.

This study aims to explore the cognitive, perceptual, and behavioral challenges that novice drivers may face
during the initial months on the road. Through a comprehensive literature review, this article explores the factors
that contribute to difficulties experienced by novice drivers while trying to answer the question: What are the key
cognitive, perceptual, and behavioral factors that contribute to the increased crash risk among novice drivers?

This study's hypothesis states that novice drivers' limited ability to perceive and respond to hazards, cognitive and
emotional stressors, and external influences increases their chance of being in traffic accidents. Using findings from
various studies, this review identifies challenges specific to novice drivers. It discusses traffic safety implications,
examining interventions and training programs that can decrease road safety challenges and increase confidence in
novice drivers while decreasing rates of traffic accidents. This analysis will provide the foundation to understand the
unique needs of novice divers and offer insights on improving safety and reducing accident rates.

Many studies have already focused on comparing experienced and inexperienced drivers (Horswill & Helman,
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2003; Crundall et al., 2010; Seacrist et al., 2016; Sagberg & Bjernskau, 2006). This study explores factors that
influence inexperienced drivers’ risk perception and ways to improve this decreased perception on the road. This
review identifies the challenges novice drivers face by exploring the most significant findings from multiple studies.
It discusses their implications for traffic safety and examines principal interventions and training programs designed
to decrease these challenges. Due to the extensive literature reviewed many differing descriptions were given for these
types of drivers and the following definitions are adopted in this study: Novice drivers refer to individuals who have
recently acquired a driver’s license and typically have less than one year of independent driving experience (Shope &
Bingham, 2008; De Craen et al., 2011). Inexperienced drivers are used interchangeably with novice drivers,
particularly when studies refer to limited driving exposure regardless of age (Aga et al., 2021). Young drivers
generally denote individuals aged between 16 and 24, a group often overrepresented in crash statistics due to a
combination of inexperience and developmental factors (Anderson et al., 2018; NHTSA, 2020). Teenage drivers are
a subset of young drivers, usually aged 16 to 19, and often still subject to graduated licensing systems and restrictions
(Bazargan & Guzhva, 2011; McCartt et al., 2003). The authors' definitions were respected and used when referring
to their specific studies; however, each study focuses its research on young novice drivers. These distinctions aim to
ensure conceptual clarity when interpreting and comparing findings across diverse studies.

1.1 Behavioral Inclinations and Risk Perception

Risk perception involves identifying and reacting to potential hazards in a driving environment. However, in this
context, it can be defined as the probability of an adverse event, such as injury, illness, or death (Sjoberg et al., 2004).
Pidgeon and colleagues (2003, p. 56) state that risk is a situation “where something of human value (including
humans themselves) is at stake and where the outcome is uncertain.”

While risk is shaped by social, psychological, or cultural factors, it is based on individual experiences and the
context in which they are embedded (Sjoberg et al., 2004). Inadequate risk perception, particularly in complex systems,
may lead to "errors, incidents, and accidents that are not programmed into the system's functionality" (Leplat, 1987,
p. 133). These errors can act as causes of other errors or as consequences of underlying issues.

Risk perception is a critical skill in traffic safety developed through accumulated practice and exposure to diverse
situations (Crundall et al., 2010). This skill can also be enhanced through specific training (Wallis & Horswill, 2007)
and is associated with accident prevention, as demonstrated in several studies (Alberti et al., 2012; Borowsky et al.,
2009; Crundall, 2016; Dekker, 2019; Hosking et al., 2005, 2010; Ivers et al., 2009; McKenna & Crick, 1994; Moral
Garcia et al., 2019; Morrison, 1994; Shahar et al., 2010; Walsh, 1988).

One key deficit novice drivers face in risk perceptions is an effect called looming illusion, a distorted perception
of approach time which novice drivers exhibit through low accuracy in judging the size and speed of approaching
vehicles, leading these drivers to take unsafe overtaking distances often leading to collisions (Horswill et al., 2005).

In their first six months of driving, Novice drivers, particularly teenagers, exhibit lower perception and extended
braking times (Braitman et al., 2008; Horswill & Helman, 2003; Ohlhauser et al., 2011; Summala, 2000). This delay
stems from slower visual scanning, cognitive processing, and response selection, culminating in riskier driving
behaviors (Wilson & Greensmith, 1983; Ivers et al., 2009; Wikman & Nieminen, 1998).

A driver's inability to recognize risks contributes to accidents, especially in situations requiring sudden braking
or avoiding cyclists on the road (Horswill & Helman, 2003; Sagberg & Bjernskau, 2006), something that novice
drivers are especially vulnerable to due to their limited experience handling these scenarios.

When focusing on the factors influencing risk perception and accident severity, Xiao et al. (2021) used a bivariate
random effects probit model to analyze factors influencing accident severity among novice drivers. Key determinants
included accident type, the presence of pedestrians and motorcyclists, and vehicle type. Accidents involving
pedestrians and motorcyclists increased injury severity due to novice drivers' difficulty managing complex traffic
conditions.

Cognitive load, the amount of information that can simultaneously be stored, impacts reaction times in novice
drivers (Summala, 2000).

Crundall et al. (2010) highlighted that newly licensed drivers are more likely to be involved in traffic accidents,
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especially in their first year of driving. This is linked to a gap in hazard perception skills directly correlated with
accident records. The study suggests that commentary-driven training can reduce this gap in driving skills, improving
hazard perception and mitigating accident risks.

One study identifies three main factors contributing to accidents among inexperienced drivers: a) failure to detect
another vehicle or traffic signals, often involving a lack of careful observation, distraction, or inattention; b) speeding;
¢) loss of vehicle control or skidding on slippery roads; and d) accident circumstances: crashes involving newly
licensed drivers were primarily caused by running off the road, rear-ending another vehicle, or colliding with a vehicle
that had the right of way (Braitman et al., 2008).

However, drastic reductions in accident risk are observed after the first six months of driving experience among
novice teenage drivers (Shope & Bingham, 2008). Furthermore, extended driving practice among teenaged novices
contributes to fewer accidents (Gregersen et al., 2000). The learning processes of adolescent novice drivers are inferred
through the measurement of performance over time during critical phases where learning is expected to occur.
Nevertheless, performance improvements were the same for inexperienced and experienced drivers over six months
of testing involving motorcycle-related events (Shope & Bingham, 2008). Shope and Bingham(2008) present a model
identifying the factors affecting teen driving behavior (Figure 1). The model is structured into sevenmain categories:
Driving ability, developmental factors, behavioral factors, personality traits, demographic factors, perceived
environment, and driving environment. These factors contribute to the increased risk of accidents among adolescent
drivers. For example, inexperience, impulsivity, and sensation-seeking are common characteristics among teenage
drivers, while elements such as parental and community norms can act as protective factors to prevent accidents.

Personality factors Behavior factors . i

Risk-taking propensity Antisocial behavior :‘)Icvt‘.h:blplr.ncnt Factors Driving ability

Hostility/aggressiveness Substance use Tysical: ) Knowledge

Susceptibility to peer pressure Risk taking Hurmnuca: energy, brain, sleep Skill

Tolerance of deviance Conduct problems Psychosocial Experience

. Emotional, social (identity. sexuality)

Sensation seeking Driving before licensed ’ ’
Demographic Factors
Age Driving Behavior:
Gender Speeding

Employment Unsafe passing
Education

> Tailgating
Failure to yield

(parents) Impaired driving
Fatigue
Distraction

Perceived environment Lack of seatbelt

Living Situation

Parent norms, behavioral expectations Driving environment (physical and social)

Parental involvement, monitoring Night/dark
Peer’s norms, behavior expectations Weather and road conditions
Community norms Vehicle ability, type, interior
Cultural norms Passengers (age, sex, substance use)
Media Advertising, entertainment Trips purpose

Risk perception

Figure 1: Factors that affect teen driving behavior (Shope and Bingham, 2008, p. 266).

In addition, a lack of novice skills contributes to the higher severity of collisions due to a lack of practice on the
road and a reduced ability to anticipate and respond to a risky situation. (Seacrist et al., 2016). Inexperienced drivers
exhibited a significantly higher accident rate, particularly in rear-end collisions—30.0 per million miles driven for
adolescents (Seacrist et al., 2016)—due to difficulties anticipating hazardous situations.

Novice drivers also demonstrate an inability to evaluate risks precisely, indicating that less experienced drivers,
particularly young and adolescent drivers, tend to underestimate the risks associated with specific driving situations,
such as driving in adverse conditions (e.g., snow or heavy traffic) while overestimating their driving abilities. This
pattern is also evident in scenarios involving alcohol consumption (De Craen et al., 2011; Farrow & Brissing, 1990),
where overconfidence contributes to a heightened risk of accidents.

Overestimating diverse ability is a manifestation of the inexperience of a driver and a lack of realistic knowledge
about driving capabilities and challenges associated with driving, along with difficulty assessing the impact and threat
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of distractions on the road, leading to a distinct difference between a driver’s perception and performance (Horrey et
al., 2008, 2009). The discrepancy in ability to perform often leads to reckless behavior that increases the chance of an
accident (Borowsky, 2009; Mayhew & Simpson, 1995). The role of optimism, also referred to as self-enhancement
bias, is a key reason novice drivers overestimate their driving abilities (Borowsky, 2009).

The theory of self-enhancement bias is further supported by De Craen et al. (2011) findings revealing that
inexperience is associated with high self-assessment of driving skills, which increases the risk of accidents, suggesting
that novice drivers may fail to adjust their risk perceptions and abilities based on the reality of driving. While novice
drivers may not be as optimistic when comparing their abilities to those of more experienced drivers, they tend to
overestimate their skills in objective evaluations, such as those conducted by professional examiners (De Craen et
al., 2011).

One of the most significant models of novice driver accidents was proposed by Deery (1999), who proposed a
model detailing the development of perceptual and cognitive skills essential for safe driving among novices. The
model is based on four elements: hazard perception, risk perception, driving skill, and risk tolerance. First, novices
often have less efficient scanning strategies and focus more on stationary than moving objects on the road. Second,
risk perception is characterized by novices underestimating risks and overestimating their ability to handle them.
Third, driving skills. Novice drivers have slower reaction times, compromising safety in critical situations, and finally,
higher risk tolerance. Novice drivers often engage in behaviors like speeding or tailgating.

These four interactions shape how novice drivers act in traffic situations, and over time, as drivers gain experience,
they can improve their ability to avoid or learn these practices.

Risk Acceptance (Subjective Risk
threshold)
Novice drivers:
+ Indirect evidence of greater risk acceptance
indicated by involvemente in risky
Risk Perception (subjective behaviours, e.

peeding, tailgating:

experience of risk) . probably le 1y oriented, e.g. sensation
: . ecking, impulsive and risky lifestyle
Hazard Perception (detect hazard New drivers secking, impulsive and risky lfestyle
and quantify is de . + perceive relatively low levels of risk in
and quantify 1S dangerours specific driving situations (note: perceived
potential): risk is predictive of accident involvement)

« perceive less holistically - piecemeal and independent

Potential Hazard . zard less quickly; Behavior (Risk-taking)

. a ntal scans;
« look closer to front of the vehicle:
+ check mirrors infr y

glance at objects inefficiently:

» fixate om fiwer albjecty; Self-Assessment of Skill (perceived ability /
- fixete more on stationary objects: N
+ more likely to perceive hazard altoghter to prevent the hazard into an accident)
Novice drivers: Driving Skill (e.g. decision
- perceive themselves as more skilled than ordinary making, vehicle control)
drivers; + learn vehicle control skills
. people are overconfident about all abilities, quickly
including driving; / + higher order cognitive skills
- asa group acknowledge high acident take longer to develop
involvement;
- estimate personal risk to be lower than peers.

Figure 2: Young driver accident involvement model (Deery, 1999, p.227).
1.2 Cognitive and Mental Challenges

As consistently highlighted in the research, young drivers are more involved in road accidents than other
demographic groups. Traffic accidents and driver experience studies have found a strong connection between
inexperienced driving and fatality rates. For example, drivers with less than five years of experience are more likely
to cause fatal accidents than those with more than five years of experience. This relationship highlights the danger of
limited practical driving experience while on the road, which can sometimes lead to severe accidents (Aga et al.,
2021). These findings align with earlier reports of higher mortality rates in accidents involving less experienced
drivers.

An essential factor contributing to this issue is how young drivers perceive and interpret their surroundings. The
driving environment is complex and stressful, demanding rapid identification and processing of a constant flood of
information given by the surroundings. These demands are challenging for novice drivers because they do not have
their cognitive skills developed enough to navigate these complex scenarios effectively, leading to slower recognition
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of potential hazards and, in some cases, underestimating the risks involved and leading to accidents (Agaetal., 2021).
Another essential element of a safe driver is the visual scanning strategy. Novice drivers often exhibit unstructured

scanning patterns, paying less attention to critical areas such as mirrors or points further ahead on the road and

distributing visual attention broadly but inefficiently, impairing the ability to anticipate and respond to hazards.

Mental cognitive ability is another factor that needs to be considered when driving. Research indicates that novice
drivers face higher cognitive demands because they are not yet second nature, and many of the processes essential for
safe driving require full attention. This lack of familiarity can result in difficulties managing multiple tasks, such as
monitoring traffic, maintaining vehicle control, and reacting to unexpected environmental changes. (De Craen et al.,
2011).

Visual ability is one of the most important skills for ensuring traffic safety. It involves identifying important
elements in a driving environment and interpreting that information to prevent accidents. Inexperienced driving
influences a driver’s visual strategies, such as how they distribute their attention and perceive risks on the road.

Novice drivers exhibit significant deficiencies in hazard detection. Research indicates that these drivers have a
more limited visual field, reduced ability to identify peripheral targets, and difficulty recognizing potentially hazardous
situations (Crundall et al., 1999, 2002). Additionally, this group tends to visually ignore areas of high-risk potential,
according to Pollatsek et al. (2006).

Familiarity with a route also plays an important role in accidents. When navigating unfamiliar routes, novice
drivers display widespread visual patterns and a higher cognitive workload, which results in excessive focus on the
frontal field of vision, limiting their ability to perceive hazards in the surrounding environment (Underwood et al.,
2003). However, regardless of the type of road, novice drivers tend to focus on areas closer to the vehicle, with fewer
glances at mirrors and more significant variability in gaze duration, compromising efficiency and increasing accident
risk (Wikman & Nieminen, 1998).

Moreover, in more complex scenarios, inexperienced drivers demonstrate longer and less adaptive eye fixations,
focusing on less critical elements, such as lane markers, instead of essential areas like rearview mirrors and blind spots
(Underwood et al., 2003; Alberti, 2014). Recent studies using driving simulators reinforce this evidence, showing that
novice drivers take longer to identify hazards and sometimes fail to recognize them entirely, especially when partially
obscured (Crundall et al., 2012).

1.3 Training Interventions and Outcomes

Despite these challenges, research has shown that training interventions can significantly improve hazard
perception and reduce crash risk. Improving risk perception and hazard awareness in novice divers is critical in
reducing the possibility of an accident. Such skills can be enhanced through training and continuous driving practice,
allowing driver perception to improve and reduce accident frequency (Sagberg & Bjernskau, 2006; Shope & Bingham,
2008; Spolander, 1983a).

As drivers gain experience, the number of accidents they are involved in tends to decrease, especially during the
initial months of driving, a period allowing safety improvements as drivers develop the essential skills that allow them
to handle traffic situations. However, novice drivers are disproportionately involved in accidents during the first year
of obtaining their license, with a notable reduction in risk as they accumulate experience.

Although driving experience significantly impacts reducing accident risk, particularly during the early years of
driving, this reduction is not linear. The learning curve is steeper during the initial phase and is more pronounced
among younger drivers (16—19 years old) than older novice drivers (Mayhew et al., 2003). Therefore, some solutions
to improve driving early on are paramount to improving driving conditions overall. Programs for young drivers to
achieve higher performance driving can incorporate simulation models to provide a safe and controlled environment
where novice drivers can actively identify potential risks, such as hidden or abrupt hazards. Commentary driving,
where learners verbalize their observations and planned actions, has proven effective in fostering proactive scanning
and quicker reaction times. Additionally, video-based training modules demonstrating experienced drivers’ scanning
patterns could help novices develop more effective visual search strategies. These tailored approaches could mitigate
the limitations in peripheral vision and attention distribution often observed in less experienced drivers and ultimately
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reduce accident liability during this high-risk phase (Crundall et al., 2014, 2016; Crundall & Underwood, 1999).

Skills acquired and refined through driving practice are primarily linked to improved risk perception (Horswill &
Helman, 2003) and the automatization of driving tasks (Hajiseyedjavadi et al., 2017). These improvements affect
specific types of collisions, such as single-vehicle accidents, off-road crashes (Mayhew et al., 2003), and the ability to
handle the vehicle during interactions with other road users (Bjernskau & Sagberg, 2005) and under varying climatic
conditions and times of day (Cooper et al., 1995).

Thus, the drastic reduction in accidents observed shortly after obtaining a license cannot be solely attributed to
age or motivational changes but is closely tied to acquiring essential driving skills (Sagberg, 1998; Gregersen et al.,
2000; Mayhew et al., 2003).

Automating driving skills, developed through practice, allows drivers to become more proficient by reducing
the need for conscious focus on essential tasks. This process frees cognitive resources for risk perception, enabling
drivers to respond more effectively and safely to changing traffic conditions (Sagberg & Bjernskau, 2006). It also
facilitates more complex interactions with other road users (Berg, 2006).

In alignment with these findings, Gregersen and Bjurulf (1996) concluded that most accident risks among novice
drivers are related to skill deficiencies rather than attitudes or other behavioral factors. There was an emphasis on
young drivers' behavior resulting from complex interactions between learning, individual conditions, and social
influences.

Based on an extensive literature review, the authors proposed a theoretical model positioning driving practice as
central to skill development and accident reduction (Figure 3).

The model identifies three main processes contributing to accidents among young and inexperienced drivers: The
Learning Process: This is divided into three phases: (a) initial driver training for obtaining a license; (b) long-term
experience, where traffic feedback influences risk assessment and motivation for driving; and (c) gradual
automatization of behaviors and reduction of mental workload during the learning period.

Individual Conditions: These include skills, knowledge, risk perception, and risk evaluation by young drivers.
The model also suggests that many young drivers overestimate their driving abilities, leading to risky behaviors,
particularly among young males.

Social Influences: Young drivers' driving behavior is shaped by social factors, including group norms, peer
expectations, and pressure from friends. These influences affect their motivation to drive safely or recklessly and are
linked to lifestyle, which also impacts accident risk (Gregersen & Bjurulf, 1996).

Although novice drivers quickly acquire basic vehicle control skills, such as handling and understanding traffic
laws, they take considerably longer to develop the perceptual and cognitive skills necessary to interact safely with the
road environment (Deery, 1999). These findings suggest that experience, even when acquired in a simulator, can
improve a driver’s ability to perceive and react to hazards, reducing accident likelihood. Conversely, a lack of
experience extends beyond executing driving maneuvers and includes deficiencies in recognizing and responding to
risks—a skill that can be developed through appropriate training (Alberti et al., 2012).

Risk perception improves significantly with driving experience but can be enhanced more effectively through
targeted training programs (McKenna & Crick, 1994). Research demonstrates that exposing drivers to risk perception
training programs reduces reaction times to potentially dangerous road situations. This suggests that relying only on
practical experience to develop risk perception is slow and often inefficient. Educational interventions can accelerate
the development of critical skills needed to avoid accidents, especially among novice drivers.

While analyzing common collision accidents among novice drivers, it was discovered that the characteristics of
the accidents were associated with drowsiness at the wheel, driving under the influence of alcohol (Mitchell et al.,
2015), and speeding. (Blackman et al., 2010; Mitchell et al., 2015; Moral Garcia et al, 2019) Significant factors in the
causes of accidents among drivers with less than three years of experience in urban areas were identified. Driving
under the influence of alcohol is, among these factors, the leading cause of accidents with severe and fatal injuries in
this group (Mitchell et al., 2015).

Lastly, the Zero-Risk Theory proposed by Summala (1988) states that inexperienced drivers face high levels of
uncertainty in traffic situations. Over time, as more practice and experience are gained, these emotions dissipate as
drivers automate fundamental driving tasks. As drivers acquire more skills, they can develop perception and motor
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their driving experience is
necessary for balancing confidence on the road with understanding and cautiousness of traffic dangers, reducing the
probability of risky behaviors from the development of early drivers, and automation driving skills. (Alberti et al.,
2012; Alberti, 2014).

2. Materials and Methods

A review following the methodological framework outlined by the Joanna Briggs Institute (JBI). To ensure rigor,
the PRISMA framework (Liberati et al., 2009) was employed to guide the review process, offering a structured and
visual representation of the steps involved in the literature review. Between 1994 and 2024, the English language was
analyzed. This review followed five key stages: formulation of the research question; identification of relevant studies;
comprehensive search for studies within the defined scope; selection and development of the conceptual framework;
analysis and synthesis of selected studies; and presentation of results.

The systematic search for this study was conducted across four major bibliographic databases—PsycINFO,
Academia, Google Scholar, and EBSCO—spanning from January 2023 to October 2024. It was analyzed as an article
in English. All studies relevant to novice drivers were included in this research. Keywords used to perform the search
in the online databases were (“novice,” OR “inexperience,” OR “young,”) AND (“driver”) AND (Risk perception)
AND (“accident”).

The studies identified were distributed as follows: PsycINFO (13), Scopus(85), Academia (2941), Google
Research (1953), and EBSCO (253). The Prisma (fig.3) shows the identification, screening, eligibility, and inclusion
process. For the Inclusion criteria, the following steps were taken:

First, all empirical and theoretical studies or reviews focused on novice or inexperienced drivers were included.
Second, these studies were analyzed based on title or abstract, and words such as cognitive, perceptual, behavioral,
training, traffic accidents, along with
novice, inexperienced, young, or teenage
were looked for.

Exclusion criteria:  Articles not
focused on traffic safety or driving
behavior, opinion pieces, editorials,
dissertations, or non-peer-reviewed grant
literature were not included. Furthermore,

( Identification of studies via scholarly databases ) ( Identification of studies via other sources )

Not related to the context of
BEPRA confext.
N=45

studies  involving  commercial  or
professional divers only, and studies not
providing extractable data or relevant
discussion on novice driving risk were

Figure 3: Flow chart according to the PRISMA. excluded.

( INCLUDED ) (ELIGIBILIT\' > ( SCREENING ) QDENTFICATIO]\)

33



Vol. 2026 (1) 27 -39
ISSN 2688-3651 [online]

Journal of Research High School

For the screening process, four procedures occurred: First, all titles and abstracts of the identified studies were
initially screened individually. Second, full-text articles were evaluated according to the predefined inclusion and
exclusion criteria. Third, duplicate records were removed. Finally, the final studies were synthesized based on their
specific insights on general information in terms of author, date, objective, methods, main findings concerning
novices, and context investigated.

The PRISMA flow diagram (Figure 3) illustrates the number of studies identified, screened, excluded, and
included in the final review.

3. Results

While analyzing the main emerging themes (Table 1), most reviews reveal the relationships between driver
experience, risk perception, training, and accident risk.

Studies reveal that inexperience among young drivers contributes to increased accident involvement due to
restricted vision and limited hazard detection abilities. Novices often focus on immediate dangers rather than broader
awareness of potential hazards. As inexperienced drivers gain more driving experience, they decrease their risk of
accidents, especially in the first months of driving, when crash rates decrease dramatically. Inexperience is associated
with difficulty predicting hazards and reliance on rigid strategies during hazardous situations. Novice drivers are more
likely to overestimate their hazard perception abilities, which can lead to unsafe decisions.

Simulator-based training has been shown to reduce hazard detection response times and improve novice drivers’
skills, especially in hazard perception. Training programs are linked to safer driving behaviors, such as maintaining
lower speeds in urban zones. Commentary driving training enhances hazard response and reduces accident rates by
improving hazard perception and adaptive behaviors. Training efforts reduce reaction times and enable novice drivers
to adapt more effectively to risky situations. Extended practices can lead to a 15% reduction in accident risk, with a
reduction of up to 40% for those undergoing advanced or prolonged training programs.

Table 1. Source Evaluation. The table reports the contributions for the review for the last 20 years, and provides specific insights
on general Information in terms of Author, Date, objective: methods, main findings for novices, context investigated

Authors/Year Objective Methods Main Contribution Context
. . . 'Young drivers, low experience,
Agactal. | Identify factors associated with Poisson regression model. and time of accident correlated | n=3,9 Ethiopia
(2021) fatal accidents. e .
with higher fatal accidents.
Albertietal. | Effectiveness of a driving Trainine with a simulator Simulator training reduces =14
(2012) | simulator. g hazard detection response.
Albertietal. | Identify how drivers differin  |Driving simulator to evaluate ~ [Novices exhibit restricted _
. S . . . .. n=40 UK.
(2014) visual fixation dispersion. visual behavior. vision.
Berg (2006) Measures to redqce accidents Literature review (GDE) model. Inexperlence_mcreases accidents Sweden
among young drivers. for young drivers.
Blackman & | Explore the attitudes of riders  [Qualitative analysis through Inexperienced riders adopt less
Haworth | regarding safety and usage recorded and transcribed group [safe practices and are less aware | n=23 Australia.
(2010) motivations. discussions. of dangers.
Borowsky et | How drivers classify traffic Traftic videos. Focus on immediate danger. Israel
al. (2009) | scenes.
Braitman et al. Ideptlfy factors leading to Interviews. The high risk of _acmdents 1=89 USA.
(2008) accidents. decreases over time.
Crundall Investigate the influence of Training improves safe
experience and advanced Simulated scenarios assessing ne imp n=49 UK.
(2014) - behaviors
training.
Crundall | Analyze the ability to predict Videos Inexperienced drivers have Road traffic,
(2016) hazards. - difficulty predicting hazards. UK.
'Whether commentary driving Driving training enhances
Crundalletal.| .~ . . . . _
(2010) training improves hazard Simulator assessing behavior.  |hazard response and reduces n=40 UK
erception . accidents.
Crundall et al How drivers with varying
e 201 2; "lexperience levels respond to Simulator with hazard scenarios.[Novices anticipate less hazards. n=49 UK.
hazards.
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DeCraen [Examine skill overestimation in |[Questionnaires and on-road . . _
. - (Novice drivers N=60.
(2011)  novice driving.
DiStasi etal. Effects of training on risk [Eye movement and subjective Trammg 1mproves haza_rd _ .
(2011) . perception and adaptation to n=17 Spain.
behavior and mental load. mental load assessments. . P
risky situations.
: o —— -
Gregersen et Asses§ t_he effec_ts _of reduc%ng National accident data and 15 /o redu§t1on in nov1c(? =243 823
al. (2000) the minimum driving practice estionnaires accident risks, up to 40% for Sweden
) lage from 17.5 to 16 years. 4 ) those with extended practice. )
. . . Less experienced drivers Various
. Time-to-arrival perception for .. . .
Horswill et al. . . misjudged motorcycle arrival participants.
imotorcycles compared to cars  [Simulated videos. . . i
(2005) times, leading to unsafe Multiple
land vans. .. .
decisions. countries.
Hosking et al. Fxamine how Qr1V1ng af_fects . . Inexperienced drivers have fixed| _ .
hazard perception and visual Simulated scenarios. . n=37 Australia.
(2010) 'visual search patterns.
search patterns.
Mitchell et al. Analyze traffic acc1den¥s- and Decision tree data mining Speeding is the leading cause of .
[propose measures to mitigate A . Spain.
(2015) risks (CART). severe injuries among novices.
Ohlhauser et Investigate response times and Slmulatgd driving measu?ed Simulators help to improve ~
hazard perception between perception and response times . . I n=32 Canada.
al. (2011) . . . . . novice drivers’ skills.
novices during braking events. |during braking events.
Sagberg & [How driving experience Video-based risk perception tests|Experience reduces vulnerability|
Bjernskau [influences risk perception and |with and without secondary to mental distractions and n=?NNorway.
(2006)  |reaction times. tasks. improves risk perception.
Seacrist, et al. Comparing rea.r-end collision  |Data from collisions via Adolescents show significantly .
(2016) rates and severity between cameras, accelerometers, and higher collision rates n=? USA.
ladolescent and adult. GPS. )
Shahar et al. Compare hazard perception and|Questionnaires on perceived Motorcyclists perceive more =9
response between car drivers  |danger and realism and
(2010) . . hazards. UK.
land motorcyclists. simulator.
Shop e, & Identify Factors influencing risky|Literature review and conceptual Compre.her}s1ve fram ework
Bingham driving behavior. framework development categories influencing teen USA.
(2008) £ ' priett- driving.
Xiao & How dr}vers evaluat@ traffic Traffic scene videos and rated Difficulty, c_iange.r, and_ lack of -
scenes in terms of difficulty, . control varied with driver n=4.055. UK.
'Watson (2017) them using scales. .
danger, and control. experience.
Xiaoetal. |Factors influencing injury lAnalyzed accidents using a Novice drivers were impacted n=1999.
(2021)  |severity in traffic accidents. bivariate probit model. by accidents and vehicle types. USA.
4. Discussion

This literature review shows that the high risk of crashes among novice drivers can not be attributed to one single
factor but rather various factors linking cognitive, perceptual, and behavioral skills that need to be developed
throughout years of experience. One of the most important factors linked across multiple studies is reduced visual
scanning and attention among this group. Novice drivers tend to exhibit narrow or inefficient gaze patterns, which
limit their ability to detect hazards in time to avoid them (Crundall et al., 1999; Alberti et al., 2012). These hazard
detection deficiencies lead to slower reaction times in complex traffic situations, which is a major contributor to

crashes.

Another prominent contributor is the overestimation of driving ability. Many novice drivers, especially teenagers,
demonstrate inflated confidence in their skills while simultaneously lacking the judgment necessary to drive safely
(De Craen et al., 2011). This cognitive bias can lead to risk-taking behaviors such as speeding, tailgating, and reduced

attention on the road. When this is combined with immature hazard perception, such behaviors significantly elevate
crash potential.

Cognitive load also plays a crucial role as novice drivers are more likely to become overwhelmed in unfamiliar
or high-demand driving situations, and struggle to process excess information and multitask effectively (Aga et al.,
2021). This mental overload further undermines their capacity to make quick and safe decisions.
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In order to combat the difficulties novice drivers face on the road, evaluated studies emphasize the importance of
training programs and reinforce them as the best way to overcome their lack of skill and detect hazardous situations.
These drivers' cognitive and visual scanning deficiencies highlight the need for interventions that promote safer
driving practices, and by addressing these problems, novice drivers can significantly improve their safety.
Furthermore, this review reveals that targets such as hazard perception training, simulator-based instruction, and
commentary driving can meaningfully improve performance and have been shown to enhance scanning, reduce
reaction time, and strengthen situational awareness (Crundall et al., 2010; Alberti et al., 2014).

All studies reported brought about further clarifications regarding how to improve safety for novice drivers.
Despite these insights, several limitations must be considered. First, many studies used simulator-based data, which
may not fully replicate the complexity and unpredictability of real-world driving. Second, sample sizes and
demographic compositions vary widely, limiting generalizability across populations. Additionally, some studies
neglected gender and cultural variability and their effect on driving behavior. Finally, many of the studies were done
over a short period of time, preventing conclusions from being made about how driving skills evolve over extended
periods or across different driving environments.

Future research should focus on more diverse samples, observing driving skills in real road environments, and
examining how a combination of cognitive and behavioral interventions impacts crash rates over time.

5. Conclusion

This study synthesizes evidence to reinforce the importance of experience and training to decrease the risk of
accidents involving novice drivers, suggesting that efforts should prioritize practical training programs to support safer
driving behaviors and reduce the overrepresentation of novice drivers in traffic accidents. Ways to achieve this include
reintegrating Driver's Education courses in high school curricula nationwide to provide young drivers with consistent
foundational training. Additionally, installing driving simulator devices at the Department of Motor ehicles (DMVs)
and making their use mandatory before obtaining a license offers an effective way for novice drivers to practice
hazard perception in a safe, controlled environment. Furthermore, embedding video-based modules and commentary
driving exercises into training programs has improved novice drivers’ situational awareness and reaction times.

Improving the ability of these drivers to perceive their skills and difficulties would help them to be better decision-
makers and safer drivers. Future efforts should prioritize practical training programs to support safer driving behaviors
and reduce the overrepresentation of novice drivers in traffic accidents.
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