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Advanced driver assistance systems 
(ADAS) are systems designed to assist 
the human driver in the task of oper-

ating a motor vehicle. By the nature of their 
design, systems like the rear-view camera, 
which affords the driver a view of the area 
behind the vehicle on a dashboard screen, or 
the lane keeping assistance system, which 
aids the driver in maintaining the vehicle 
within the lane, are intended to relieve the 
human of certain driving duties on the 
premise that they will put an end to at least 
some of the road collisions imputed to 
human error—94% according to some esti-
mates (National Highway Traffic Safety 
Administration, 2017).

Despite this optimistic outlook, however, 
growing evidence suggest that, as new 
systems are being introduced, drivers may 
not benefit from them, and, in some cases, 
using these aids may even cause an uptick in 
risk taking. For example, look at the numer-
ous cases involving drivers of assisted 
driving vehicles engaging in reckless 
behaviors like taking a nap or climbing into 
the rear seat, all while their vehicle is in 
motion (Forbes, 2020).

There is consensus that the one human 
factor largely responsible for automation 
misuse—described as the situation when the 
user’s adoption of the system violates its 
intended use (Parasuraman & Riley, 1997; 
Biondi et al., 2019), is inaccurate or faulty 
mental models (Besnard et al., 2004; Endsley, 
2017). In simple terms, mental models are 
beliefs, not necessarily factual, of how the 
automated system operates. While the user 
does not need to have a complete technical 
expertise of the system to know how to use it 
effectively and safely, holding beliefs that are 
faulty or inaccurate likely results in system 

misuse. Mental models of ADAS-equipped 
vehicles are particularly powerful and 
consequential as they determine the driver’s 
expectations of how the vehicle will operate 
in given safety-critical scenarios. The more 
accurately the driver’s mental models match 
actual system operation, the more effective 
and safe the system’s adoption will be.

To investigate the link between mental 
models and system use, Gaspar et al. (2020) 
had drivers with weak versus strong mental 
models of adaptive cruise control (ACC)—a 
system that maintains a desired speed and 
following distance from the car ahead, use 
this system to respond to edge-case events. 
Participants were assigned to one of the two 
groups (weak or strong mental models) based 
on the prior knowledge of ACC. Relative to 
participants with weak mental models, 
drivers with a strong, accurate understanding 
of ACC functioning showed faster responses 
to road events requiring quick evasive 
maneuvers (e.g., avoiding a slow-moving 
motorcycle). In a separate study, Rossi et al. 
(2020) had participants drive a simulated 
vehicle equipped with a system informing the 
driver about the vehicle’s position within the 
lane. All participants drove with the assis-
tance systems engaged, but only half of the 
participants (i.e., the group with strong 
mental models) received adequate training 
on its functioning (the remainder of the 
participants, i.e., with weak mental models, 
received insufficient information on the 
system). Similar to the Gaspar et al. (2020) 
findings, untrained drivers showed a more 
erratic behavior, with trained participants 
maintaining a more consistent, less variable 
position within the lane.

A prominent factor influencing motorists’ 
mental models of ADAS is system branding 
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and advertising. Recently, German regulators ruled automaker 
Tesla’s chosen name for their automated driving system suite 
Autopilot misleading as it suggests that the vehicle is capable 
of driving on its own, which it is not (BBC, 2020). Misleading 
advertising, at times achieved through emphasizing selected 
system functions, affects how the system winds up being used. 
To demonstrate this, Singer and Jenness (2020) devised a 
study wherein participants were offered information on 
assistance systems that either emphasized system limitations 
(and driver’s responsibilities) or system capabilities (and 
potential benefits for drivers). Results showed that drivers 
whose training highlighted the human’s responsibilities 
showed a more cautious approach when operating the vehicle. 
Vice versa, participants who received training emphasizing 
system capabilities showed greater confidence in the system 
and were more likely to engage in potentially distracting or 
risky behaviors, a pattern thought to extend beyond the study. 
Support for this hypothesis also come from recent National 
Transportation Safety Board investigations showing inaccu-
rate drivers’ understanding of systems’ functioning as a 
contributor to numerous collisions involving vehicles 
equipped with assistance systems (National Transportation 
Safety Board, 2018, 2020).

SySteM ConfuSion: how to fix it?

The evidence discussed above points at the importance that 
user-centered design principles play in determining driver 
interaction with ADAS, and, in turn, safety. Likewise, I can 
call upon human factors foundational practices to help tackle 
the issue of lacking mental models. Here, I focus on three pos-
sible solutions that can help the user develop a mental image 
that better matches and sustains (Langan-Fox et al., 2004) the 
system’s actual design and adoption: developing clear, distinct 
naming conventions of ADAS; training consumers at the 
point of sale; and driver self-education.

SySteM nAMing ConVention

The controversy surrounding the name Autopilot dis-
cussed above is far from being the only one creating consumer 
confusion. In 2016, Mercedes-Benz 2017 Class E’s TV ad was 
taken off the air after criticism that it, depicting the driver tak-
ing their hands completely off the wheel, suggested that the 
vehicle had fully self-driving capabilities (Time, 2016). In a 
2019 study conducted by the Insurance Institute of Highway 
Safety, 2,000 drivers were polled on their opinions and percep-
tions associated with certain assistance systems (Teoh, 2019). 
The results showed that certain ADAS names not only con-
tributed to motorists forming a false sense of safety about 
them—for instance, the name Autopilot with its origin in  
aviation—but also, motivated by this, led some drivers to engage 
in unsafe, unlawful behaviors like talking on a cellphone.

This evidence, compounded with decades-long marketing 
research on the effect of product names on behavior shaping 

(Keller et al., 1998; Smith & Brower, 2012), is what motivated 
the research and road safety community to start a movement 
aimed at developing a naming convention for ADAS. In 2019, 
the American Automobile Association (AAA), together with 
Consumer Report, the Society of Automotive Engineers and 
others (AAA, 2019) issued recommendations for common 
naming for ADAS. For example the study found that, at the 
time of publication, there were 20 unique names for ACC, 19 
unique names for lane-keeping assist, and 12 unique names 
for semiautomated parking assist. In addition to grouping 
assistance systems in five distinct categories based on system 
functionalities, the study defined one common name and 
description for each system. Although the naming convention 
is not binding, it does indicate that consistent naming is 
needed to reduce motorist confusion on ADAS functions and 
will hopefully motivate their safe adoption.

The more, the messier

The American Automobile Association (AAA) found 
evidence of numerous manufacturers adopting unique 
proprietary names in their ad campaigns for the same 
assistance system (see Figure 1 for a list of unique names 
for Adaptive Cruise Control). Twenty different names 
were adopted for Adaptive Cruise Control, 19 unique 
names were found for lane-keeping assistance, and a 
staggering 40 names were found for Collision Mitiga-
tion systems. AAA also helped group ADAS more suc-
cinctly into five categories, including automated driving 
task, collision alerts, collision mitigation, parking assis-
tance, and miscellaneous driving aids.

ConSuMer trAining At the Point of SAle

Information overload at car dealerships is rather common, 
especially as vehicles become more technologically advanced. 
However, more information does not always produce 
informed consumers. Recent studies examined the level and 
accuracy of the information provided by salespeople at car 
dealerships, and the effect it had on consumer’s knowledge of 
assistance systems. Abraham et al. (2017) polled salespeople at 
18 Boston, Massachusetts, area dealerships in the context of 
potential vehicle purchases. Results showed that many sales-
people either had an insufficient understanding of the systems 
equipped on their brands’ vehicles or, in some cases, even pro-
vided inaccurate information on their safety capabilities. 
Interestingly, there appeared to be an effect of both cost and 
brand perception. In particular, luxury and “safety-conscious” 
brands more often provided more accurate information and 
even thorough on-road demonstrations of their vehicles and 
systems. Conversely, salespeople at mass-market brands were 
the poorest performers in terms of educating buyers.

sidebar 1 The more, the messier
Note. ACC = adaptive cruise control; AAA = American Automobile Association.
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A similar study was conducted by Boelhouwer et al. (2020) in 
the Netherlands, where salespeople and consumers were 
interviewed. Almost a quarter of the consumers indicated that 
they did not receive any information about assistance systems 
available on the purchased vehicle. And, of those that did, fewer 
than 10% were able to test-drive the system before the purchase. 
Salespeople also indicated that they were often insufficiently 
trained and, as Abraham et al. (2017) found, generalist dealer-
ships often seemed to be less informed or receive poorer training.

One linear solution that contributes to forming correct, 
accurate mental models of ADAS is training the consumer at 
the point of sale. Indeed, a survey conducted by Abraham  
et al. (2018) showed that two effective ways to educate 
consumers on ADAS were receiving training from the 
salespeople during the sales process, and receiving training 
from the dealership at the time of delivery. These results, 
together with the findings by Singer and Jenness (2020), 
suggest that adequate consumer training by the dealership 
staff not only contributes to a more comprehensive consumer 
knowledge but also facilitates adequate system adoption.

DriVer Self-eDuCAtion

The third solution I discuss involves driver self-education. 
The survey run by Abraham et al. (2018) indicated that 

reading the vehicle manual ranked as the most effective 
method for learning about vehicle functionalities. However, 
estimates suggest that only one in five drivers ever read the 
owner’s manual (Leonard, 2001). To address this, in recent 
years, two strategies have been put forward, one that involves 
making the owner’s manual more readily available, and a sec-
ond that uses an in-vehicle personal assistant providing real-
time information to the driver while the vehicle is in motion.

One notable attempt to make information about assistance 
systems more openly available to motorists is MyCar-
DoesWhat.org, a collaborative project between the U.S. 
National Safety Council and the University of Iowa (Chavez & 
Bukowski, 2016). The service offers a collection of curated 
information sheets and videos aimed at providing the end-
user unbiased, jargon-free information on how ADAS works, 
and explains their capabilities and limitations. Similar services 
are offered by other motorist associations. However, one clear 
limitation of this educational method is that, given its 
requirement for an external device (a computer or smart 
device), it may not be effective at providing information when 
it is most needed.

An alternative way for the driver to self-educate is through 
in-vehicle personal assistants at the time of ADAS usage. 
Unlike paper versions or digital translations of the vehicle 
owner’s manual, these systems have the advantage that, 
through their predictive capabilities, they may provide the 
driver information about how to use assistance systems when 
this information is most useful and relevant. In a previous 
survey study, Biondi and Taylor (2020) polled 20 respondents 
after having used a simulated version of one of these systems. 
The personal assistants provided information regarding ADAS 
and more common vehicle non-ADAS features. While this 
was an exploratory study and respondents were not driving, 
the results did show that over 90% of respondents said that 
they would feel more knowledgeable about vehicle and ADAS 
features as a result of having this application available while 

Figure 1. List of unique names for ACC (AAA, 2019).
Note. ACC = adaptive cruise control; AAA = American Automobile 
Association.

Figure 2. AdAs and vehicle functions included in iNAGo’s car 
information assistant functionalities. Retrieved from http://
www.inago.com/automotive/
Note. AdAs = advanced driver assistance system.

www.inago.com
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driving. Likewise, 90% of respondents also indicated that they 
would prefer receiving ADAS information from an in-vehicle 
personal assistant, as compared with learning from a tradi-
tional owner’s manual. However, despite these potential 
benefits, there is at least one possible risk of having even more 
personal assistant-like features in the vehicle. A phenomenon 
known in the user-centered design world as featuritis (Nor-
man, 2013) can cause driver distraction, which, as shown in 
recent research, is bound to increase as in-vehicle infotain-
ment systems become more complex and offer more function-
alities (Strayer et al., 2017; Strayer et al., 2018).

Testing the car information assistant  
(Biondi & Taylor, 2020)

iNAGO’s car information assistant is designed to provide 
information about vehicle features and ADAS function-
alities to the driver (Figure 2). In this study, 20 users (12 
females, eight males) used the car information assistant. 
They requested and received information about four 
ADAS, including adaptive cruise control, and their feed-
back was recorded via a combination of thinking-aloud, 
semistructured interview, and survey data. Nine out of 
10 users said that they would feel more knowledgeable 
about vehicle systems using the car information assistant 
and that they would rather use the information assistant 
over consulting the owner’s manual. 70% of users would 
also feel safer with the assistant available in their vehicle. 
Altogether, these findings indicate that the potential ben-
efits of using an in-vehicle information assistant for 
improving driver’s mental models of ADAS.

ConCluSion

Altogether, the solutions discussed in this article have the 
potential to fortify and correct mental models of assistance sys-
tems held by motorists. The wider human factors literature has 
proven time and again the important role that mental models 
play in safe and effective adoption of user automation. I intend 
this commentary to be useful for transportation practitioners 
who wish to find viable solutions for educating motorists on 
ADAS use, and, although I am a proposer of a multipronged 
approach, I also advise for stakeholders to implement individual 
interventions in their respective area of purview.
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