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Abstract

Distracted driving occurs when a driver diverts the primary attention from
driving to another task. Using mobile devices such as a cellphone for texting,
calls, or other manipulation while driving has the highest potential for dis-
traction because it combines both forms of distractions, manual, visual, and
cognitive. Some states in the US have posted slogans including “W8 2 TXT,
its a law’, “Don’t Drive inTEXTicated’, “PLS dnt txt n drv’, “ Don’t tempt F3
that txt can w8”, and “DNT TXT & DRV’ along highways to convey the dan-
gers and laws regarding distracted driving to minimize incidences of dis-
tracted-related crashes This study surveyed 347 people using the five distrac-
tion slogans in a college town. The results showed that younger drivers have a
higher level of comprehension compared to older drivers. Further, the results
showed that drivers with university education or more years of driving expe-
rience have a higher comprehension level of distraction signs compared to
their counterparts.
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1. Introduction

This research was born out of the personal experience when I first saw a dis-
tracted driving slogan “W8 2 Txt, If s a law” posted along Interstate 26 (I-26) in
South Carolina. In this paper, a slogan is defined as a short and striking or me-
morable phrase displaying a distracting message to the traveling motorists or
road users. Some of the posted slogans are regulatory sign intended to inform

road users of selected laws or regulations and indicates the applicability of the
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legal requirements [1]. However, traffic signs are only effective when road users
clearly understand and comprehend their meaning. Dewar [2] stated that the
most important factor for a well-designed sign is the understandability of the
sign. Additionally, Pline [3] pointed out for a traffic sign to be effective, it must
satisfy the following requirements: fulfill a need, command attention, convey a
clear and simple meaning, command the respect of the road users and give am-
ple time for a proper response. Of these important requirements, the conveyance
of a clear and simple meaning emphasizes the need for the understandability of
road signs. Referencing a personal experience, the “W8 2 Txt, If s a law” message
was not clear even after multiple sightings until after I conducted an online search
for its meaning. Figure 1 shows a posted variable message on Interstate 5 at mi-
lepost 25 south of Medford, South Oregon, encouraging motorists to avoid dis-
tractions such as texting while driving [4]. The figure also shows a location of a
sign on a highway and how it looks in a real driving environment.

Recognizing the need for understanding drivers’ comprehension of traffic signs,
numerous studies have been conducted on this topic. Early studies dating back
to 1966 mainly focused on evaluating levels of users’ understanding of local traf-
fic signs. Most of the results indicated that general comprehension performance
was far from satisfactory [5].

Yuan et al [6] distributed a survey questionnaire to 550 drivers to test the
perception accuracy of warning signs. Also, the study investigated age, gender,
educational background, and years holding a license on drivers’ comprehension
of warning signs. The study found that age, gender, and driving years had no
significant influence on sign comprehension. However, drivers with higher edu-
cational backgrounds presented better comprehension of warning signs than

those with lower educational backgrounds [6].

Figure 1. “Don’t Drive inTEXTicated’ sign posted on Interstate
5 at milepost 25 South of Medford, Southern Oregon [4].
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Katz et al [7] recruited 103 participants to investigate comprehension for sev-
eral types of speed management signs including animal presence warnings in-
volving a flashing beacon, regulatory and advisory warnings, variable speed limit
signs with text, and animation. Participants viewed the signs, described what the
signs meant, and then completed a comprehension task in which statements
about each sign were presented and participants indicated whether the statement
was true of the sign. The study found that: 1) many participants failed to recog-
nize that a hazard may still exist when the beacon attached to the animal pres-
ence sign is off, 2) many people thought that an advisory speed on a warning
sign is an enforceable legal speed limit, and 3) the variable speed limit sign was
understood with either a text message or with animation.

Al-Madani and Al-Janahi [8] investigated the relationship between drivers’
characteristics and their comprehension of posted signs. The characteristics con-
sidered in the study included experience, accident per experience ratio, age, ma-
rital status, sex type, nationality, educational background, and monthly income.
The populations sampled were from Bahrain, Kuwait, Oman, Qatar, and the
United Arab Emirates. A total of 28 posted signs were considered and investi-
gated in the study. The study found that on average, drivers comprehended only
56% of the posted signs. Education, monthly income, and nationality were re-
lated to drivers’ comprehension of traffic signs. Male drivers scored higher than
female drivers. Also, the study found that age, marital status, experience, and ac-
cident rates did not affect drivers’ comprehension of signs.

Zhang and Chan [9] reviewed both recent and early studies concerning traffic
sign comprehension and found that unsatisfactory comprehension was a com-
mon problem for drivers in many countries. Additionally, the study found that
most studies showed a positive relation between comprehension level and edu-
cational background. However, the effects of other factors on comprehension
levels were not unanimous.

Klauer et al [10] reported that drivers who are 15 to 20 years of age consti-
tuted 6.4% of all drivers, but they account for 10.0% of all motor vehicle traffic
deaths and 14.0% of all police-reported crashes resulting in injuries. These rates
are thought to result from a combination of young age, inexperience, and risky
driving behaviors [10].

Many factors that cause and/or contribute to traffic crashes are related to the
vehicle, infrastructure, and human. Several human factors such as distracted driv-
ing, over speeding, fatigue driving, drunk driving, and overloading/overcrowding
driving are the primary traffic crashes causes [11]. Distracted driving is dangerous
and claimed 2841 lives in 2018 alone. Among those killed were 1730 drivers, 605
passengers, 400 pedestrians, and 77 bicyclists [12]. Figure 2 shows distracted-
affected fatalities and cell phone use fatalities trends from 2014 to 2018 [12]. The
most cited distracting activities include talking on, listening to, or manipulating a
cellphone (or other cellphone activity) at the time of the crash. Even though the
trends are showing a decreasing fatality over time, NHTSA is dedicated to elimi-
nating distracted-affected risky behaviors on our nation’s roads.
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Figure 2. Distracted-affected fatalities, 2014-2018 [12].

To eliminate distracted driving behavior, the NHTSA is leading the national
effort to save lives by preventing this dangerous behavior. It encourages all road
users to get the facts, get involved, and help NHTSA keep America’s roads safe.
In similar efforts to reduce the negative impacts of distracted-affected crashes,
transportation agencies have started to post variable message signs to warn driv-
ers about the consequences of distracted driving. Some of the signs posted, how-
ever, drivers may have difficulty comprehending and understanding the mean-
ing.

Therefore, the objective of this paper is to determine the comprehension levels
of road users on some of the posted distracted driving slogans. It looks at the
impact of gender, age, education, and years of driving license on comprehension
levels of the posted distracted driving slogans. The following section presents the
methods used to achieve study objectives, results, and discussions, a summary of

key findings, conclusions, and recommendations for future research directions.

2. Methodology

This paper used a survey questionnaire approach to document the comprehen-
sion levels of different individuals. The survey was disseminated and completed
by participants in a college town, Orangeburg, South Carolina. Several distract-
ing slogans exist in the literature, however, based on the review, five slogans
were selected for further investigation. It is worthwhile mentioning that different
states have implemented different slogans to address the distracted driving prob-
lems in their state and/or local jurisdictions. Thus, the selected slogans may not
capture all slogans, but they provide an initial insight on what should be done in
terms of design to improve their comprehension performance. The sub-sections
that follow provide a detailed description of the selected slogans, survey sites,

and questionnaire contents.

2.1. Slogan Selection

Slogan selection involved the identification of slogans to be used in the survey.
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Two criteria were set for the selection of slogans. First, it should be a distracted
driving slogan that is utilized by one or more transportation agencies or safety
advocates in the United States. Second, their message is conveyed with acronyms
and/or numbers, because these were perceived as not simple to understand. Ta-
ble 1 presents the selected slogans along with their basic information. All se-
lected slogans used acronyms and only two slogans had both acronyms and

numbers.

2.2. Survey Sites

The research sites consisted of three post-secondary institutions in Orangeburg,
South Carolina, a city of 13,964 people as of the 2010 census (America Factfind-
er, 2013). The three institutions were South Carolina State University (SC State),
a public university of about 2500 - 3000 students, Claflin University, a private
university of about 1800 - 2000 students, Orangeburg-Calhoun Technical Col-
lege, the area community college of about 2500. This survey was issued to stu-
dents, faculty, and staff of these institutions. The survey was conducted between
the last week of June and the first week of July 2015.

2.3. Questionnaire Design and Contents

The survey questionnaire included an introduction explaining the purpose of the
study and two pages of questions as shown in Figure 3. Following the introduc-
tion, the questionnaire consisted of two parts. Part A was composed of the five
slogans and participants were required to choose whether they understood the
slogan or not. If the participant responded yes to a slogan, then they were re-
quired to write the meaning. Part B of the questionnaire consisted of four ques-
tions designed to capture drivers’ characteristics, including gender, age, years of
holding a driver’s license, and education level (see Figure 3). Self-identifying
information, such as name, address, and date of birth was not collected. In total,

347 surveys were completed and maintained in a Microsoft Excel spreadsheet.

3. Results and Discussions

This section presents the results of the survey responses obtained and discusses
in detail their implications in understanding distracted driving slogans compre-
hension performance. The results include demographic characteristics of res-
pondents and the percentage of messages/slogans correctly identified by res-

pondents.

3.1. Basic Information of Participants

Table 2 presents the participants’ responses to each of the Part B questions.
More than 66% of all respondents were male and those aged 16 - 25 represented
50% of the respondents (expected because of the college setting). About 71%
amongst the participants had a minimum of a university education level and the

majority (63%) had at least four years of holding a driving license.
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Table 1. Slogans’ basic information.

Sign code How it reads Meaning
A W82 TXT, it s a law Wait to text, it’s a law
B Dorn’'t Drive inTEX Ticated Don’t drive and text
C PLS dnt txt n drv Please don’t text and drive
D Don't tempt F8 Don’t tempt fate
that txt can w8 that text can wait
E DNT TXT & DRV Don’t text and drive

States
South Carolina, Nebraska
Oregon, Missouri

Cleveland, Ohio
New Jersey, Pennsylvania

California, New York

Table 2. Participants’ basic information.

Driver factor Response Number Percentage (%)
Male 115 33.2
Gender
Female 231 66.8
16 - 25 174 50.1
Age 26 - 50 93 26.8
Over 50 80 23.1
Below University 98 28.7
Education Level
University or above 244 71.3
Less than 2 years 93 27.6
2 to less than 4 years 30 8.9
Years of license
At least 4 years 213 63.2
4 1 0.3
1. Roadside Message Warning Signs: o o
B y Yes 'No
L7 Yes LJNo
T DONTTENTAD |
If; Yes then: write out meaning: If, Yes then: write out
{7 Yes I No
DON'’T DRIVE WHILE
INTEXTICATED
2. Gender IMale [Female
P 3 Age £16-25 £326-50 LJ0ver 50
INTITIOR | ——
4. Education level £IBelow university LJUniversity or above
Hupy.
I, Yes then: write out meaning: 5. Years of license {JLessthan2years {321 lessthand4years  {JAtleast4 years

Figure 3. Content of survey questionnaire.

3.2. Slogan Comprehension Score

According to International Organization for Standardization (ISO) 3846 (2002),

signs are considered acceptable when it scores at least 67% accuracy in a com-

prehension test [13]. The criterion set by the American National Standard Insti-

tute (ANSI) requires a sign to achieve a comprehension score of at least 85% ac-

curacy. A comprehension score is computed as:

Comprehension score (%) =

number of slogan spelled correctly <100

total number of responses
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According to ANSI, of the five slogans, only two passed the 85% accuracy crite-
rion as shown in Table 3. The least comprehended sign was “Don’t tempt F8 that
txt can w8” which had a comprehension score of 55%. As for South Carolina,
more than 20% of the respondents did not understand the “W8 2 7XT, Ifs a Law”
a majority of whom were 50 years or older (32 out of 75 represent more than
42%). Similar results were reported by Richards and Heathington [14] found that
elderly drivers (over 54 years) had difficulty in the comprehension of traffic signs.

Figure 4 displays a summary of responses from the respondents who com-
pleted the survey questionnaire. Looking at gender as shown in Figure 4, female
drivers consistently displayed higher comprehension levels compared to males.
This finding contradicts past studies conducted in Asia [6] [8]. Zhang and Chan
[9] suggested that this finding could be due to the congenital difference in space
perception or intellectual functioning or different cultures and exposure rates to
signs between males and females. This is the subject of further investigation. On
the other side, both male and female drivers showed a low comprehension score
for the slogan “D Dor’t tempt I8 that txt can w8”.

Table 3. Percentage of the drivers’ comprehending slogan message correctly.

Sign Comprehension 67% ISO 85% ANSI
& How it reads Correct Wrong P ° 0
code score (%) accuracy — accuracy
A W82 TXT, ifs a law 272 75 78.39 Pass Fail
B Dorn’t Drive inTEX Ticated 229 111 67.36 Pass Fail
C PLS dnt txt n drv 299 45 86.92 Pass Fail
D  Don't tempt I8 that txt can w8 185 148 55.56 Fail Fail
E DNT TXT & DRV 285 36 88.79 Pass Pass
Gender Age (year)
100 -
= £ 90 A
& 2 80 -
o
£ 70 +
8 =l
= ; 5 60 T
.2 B Male 5 50 +
g ®Female | B
.u:) Sremale a 40 +
& £ 30 1
g 3
g O 20 +
© 10 +
0 4
A B C D E A B C E
Sign code Sign code
Education level Years of licence (year)
100 --mmmmmommmmmmmneo s
R
S 80 T S
e+l 1l - g
2 o 'R-IN- B -1 " Below 2
8 s 1 | university | §
E) a0 1 ™ University or g
2 above ’5:)
=30 - - &
€20 + g
o o
10 +
0 4
B,. C D B . C D E
Sign code Sign code
Figure 4. Drivers’ response by personal characteristics.
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For the age factor, the comprehension level difference between 16 - 25 and 26
- 50 age groups did not exceed 3% whereas the comprehension level difference
between 26 - 50 and over 50 age groups exceeded 20%. Older drivers (over 50
years) had the lowest comprehension scores. On average, the comprehension
level decreases with age. Similar results are reported in (Dewar, 1988) who found
that approximately 39% of US traffic signs were better understood by young
drivers both before and after modifications to some of the symbols. Likewise,
past research found that younger drivers possessed much more traffic safety
knowledge than older drivers [15]. A possible explanation would be generally
because young people have better information processing capabilities as well as a
better vision than older drivers [16]. Other studies [6] [14] showed that mid-
dle-aged drivers had a higher comprehension level compared to other groups.
However, both studies still showed that older drivers had difficulty in the com-
prehension performance of signs. Consistent with other studies [6] [8] [17], driv-
ers with university education have a better comprehension of distracted driving
slogans compared to their counterparts. However, among drivers with a univer-
sity education, only two slogans (slogan “C”-“PLS dnt txt n drv’ and “E”-“DNT
TXT & DRV”) out of five met the ANSI 85% accuracy criterion.

For the driving experience factor, this research used the Simpson [18] defini-
tion where driving experience is taken as the number of years licensed to drive.
Interestingly, drivers with less than two years of holding a driving license have
higher comprehension scores on the posted distracted driving slogans compared
to other drivers. Further analysis reveals that the majority of those with less than
two years of holding a driving license fall in the 16 - 25 age group showed a
higher comprehension level compared to other age groups. This is not surprising
because young people usually have better information processing than older

people.

4. Summary and Conclusions

This paper surveyed college students, faculty, and staff to determine the com-
prehension level of road users on the posted distracted driving slogans. The pa-
per investigated five posted distracted driving messages along roadways in dif-
ferent states including “W8 2 TXT, ifs a law”, “Don’t Drive inTEXTicated,
“PLS dnt txt n drv’, “Dorn’'t tempt F8 that txt can w8”, and “DNT TXT & DRV”.
A survey questionnaire was designed and distributed among the university pop-
ulation to document their understanding of the posted slogans and 347 partici-
pants responded to the questionnaire. Results showed that more than 10% of the
participants did not have a clear understanding of at least one or more distracted
driving messages displayed along highways e.g. “W8 2 TX7, Ifs a Law’. In sum-
mary, the study found the key findings:

1) Overall, the results showed that all participants had difficulty understand-
ing the slogan “Don’t tempt F8 that txt can w8.” On the other side, slogan mes-
sages with simple acronyms “DNT TXT & DRV” and “PLS dnt txt n drv’ showed
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higher comprehension scores compared to other slogans. This finding further
emphasizes the importance of providing simple messages while commanding
drivers’ attention.

2) Education plays an important role in drivers’ ability to understand and
comprehend driving distraction slogans. Participants with a university education
have higher comprehension levels relative to those without a university educa-
tion. Therefore, educational and awareness programs should focus more atten-
tion on drivers with lower educational backgrounds.

3) It was also found that age affects comprehension levels of distraction slo-
gans. Younger drivers had a higher comprehension level compared to older driv-
ers. With the increase in older populations, this may pose a challenge in achiev-
ing the ANSI 85% accuracy criterion for posting a regulator sign along the road-
ways.

In conclusion, pilot programs for message designs should be investigated be-
fore their implementation to increase their effectiveness. The agency can reach
out and invite the public through online, social media, or mail to get their opi-
nions of the proposed distracted driving slogans for implementation. This will
assist the agencies to select the slogan that conveys a simple message, easy to
read and comprehend for implementation to reduce the incidences of distracted
driving. The latter approach was utilized by the Tennessee Department of Trans-
portation (TDOT) [19] that held an online contest asking people to submit safe-
ty messages they wanted to see displayed on the state’s dynamic message signs
throughout the upcoming year. Thereafter the TDOT selected the top five mes-
sages.

This paper had several limitations that need further research to address them.
The following is a list of some shortcomings and opportunities for conducting
future research in this area of distracted driving road signs to better communi-
cate with travelers so that they can clearly understand and comprehend the
meaning easily.

1) The paper used a college setting for its survey; thus, findings may not apply
to the general public. The survey results, however, at least provided some high-
lights and insights on the relevance of this research. For more generalized results
it is appropriate to survey other drivers and/or road users. Besides, all respon-
dents were residents of South Carolina who were likely to be familiar with the
“WB 2 TXT, if s a law” message. This may have introduced biases in the results
and may not be transferable to other states or regions.

2) In this paper, no statistical inferences were drawn, thus, there is a need for
future research works to address this limitation.

3) Personal characteristics considered in this study were limited to age, gend-
er, education, and driving experience, however, other factors like marital status,
occupation, cultural background, and driving practices may affect drivers’ ability
to understand and comprehend posted distracted driving traffic signs.

4) The current research focused on five posted distracted driving slogans. In
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future research, we will investigate more posted distracted driving slogans along

roadways in the US.
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