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ABSTRACT

Introduction: The design of traffic signs should consider human cognitive abilities to enhance drivers’
understanding of the signs. Cognitive features, as one of the crucial principles of ergonomics, are among
the influential factors in the design of signs. The present study aimed to evaluate the effect of graphic
elements of eight new sign designs based on cognitive features on conveying the message “prohibition of
using mobile phones.”

Material and Methods: This study was conducted in six driving schools in Tehran in 2013. One hundred
seventy-four participants, with an average age of 23.5 and a standard deviation of six years, participated
in this study. Participants were then presented with the designed signs through a colored questionnaire.
They were instructed to evaluate the signs’ cognitive features including simplicity, concreteness,
meaningfulness, and semantic closeness—using a Likert scale ranging from 0 to 100.

Results: The results revealed that the average score of the cognitive features of the designed signs is
higher than other traffic, industrial and pharmaceutical signs. In this study, “semantic closeness” was the
best cognitive feature for predicting the message of the signs. The sign with the “hands-free” element had
the best performance in transferring the message.

Conclusion: This research aimed to identify the most effective of eight proposed signs for banning mobile
phone use while driving. Participants rated the sign featuring a button phone with a hands-free symbol
as the top choice. Although most of the mobile phones in the market are of the touch screen type and
the use of button phones has decreased a lot, the symbol of these phones as the dominant symbol still
effectively conveys messages.
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1. INTRODUCTION

Every year, around 1.19 million people die due
to road accidents, and around 20 to 50 million
people are injured. Traffic accidents rank as the
second leading cause of fatalities in Iran. Over the
past decade, incidents have surged by ten percent,
with the occurrence rate being four times higher
than that of developed countries. According to the
Iranian Legal Medicine Organization, the number
of deaths caused by traffic accidents has increased
by 16.2 percent from 16,778 cases in 1400 to 19,490
in 1401. Driver distraction is one of the essential
causes of traffic accidents. Using mobile phones
while driving distracts drivers significantly. Traffic
safety signs play an essential role in improving road
safety and controlling the behavior of drivers and
road users. Previous studies have shown that using
safety traffic signs changes the drivers behavior,
reducing using mobile phones while driving.
According to the definition, a traffic sign is a device
that provides a visual message by using shape,
color, design, and, in some cases, by using symbols,
letters, and numbers. Notably, although these tools
cannot eliminate the risk, they play an essential
role in improving driving behavior by informing
the driver of possible risks and encouraging him to
take preventive measures.

In the design of safety signs, two categories
of features are known to be effective: 1) Visual
features, including color, shape, and size; 2)
Cognitive characteristics, including familiarity,
concreteness, simplicity, meaningfulness, and
semantic closeness. Considering human cognitive
abilities in designing traffic signs leads to a better
understanding of the signs by drivers and ultimately
improves traffic safety. When ergonomic principles
are applied to sign design, a broader audience can
comprehend the intended message, enhancing the
sign’s effectiveness in conveying information.

Although many modern interventions have
been implemented worldwide to prevent drivers
from using mobile phones while driving, traffic
signs are still one of the oldest interventions.
Accordingly, this study aimed to determine the
effect of graphic elements of eight designed traffic
signs on conveying the message “Prohibition of
using mobile phones”

2. MATERIAL AND METHODS

At first, a preliminary study was conducted to
determine the graphic elements of new signs. Based
on the results obtained from the expert group, three
elements were used as the possible components
affecting the transmission of the intended message.

touch screen phone designs

button phone designs

Fig. 1: designed signs
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These elements included

1. The type of mobile phone (touch screen
phone or button phone),

2. Body parts involved in using a mobile phone
(head or hands), and

3. Assistant tools (hands-free).

Considering these elements, eight visual signs
were designed (Fig 1) and coded with English
letters from A to H. Using a questionnaire, 174
participants rated the signs based on cognitive
features. These signs were shown to the participants,
and they were asked to rate the cognitive features
of the signs (transferring the message “Prohibition
of using mobile phones”), including concreteness,
simplicity, meaningfulness, and semantic closeness,
using a Likert scale ranging from 0 to 100.

To investigate how different factors—such
as phone type, head and hand usage, and
hands-free devices—affect cognitive aspects of
communication, we conducted T-tests for pairwise
comparisons, assuming that the data were normally
distributed.

3. RESULTS AND DISCUSSION

The study comprised 174 participants, with 63
men (36.2%) and 111 women (63.8%). The average
age was 23.5 years, with a standard deviation of six
years. Table 1 displays the mean, standard deviation,
and range (minimum and maximum values) for
four cognitive attributes of the eight designed signs.
Table 2 shows the results of the pairwise comparison
of the signs in the studied cognitive features. A
direct comparison between similar designs within
two categories (button and touchscreen phones)
revealed no significant difference in cognitive
feature scores when considering designs with
hand and head elements. However, a statistically
significant difference was noted between the phone

types and cognitive features in just three instances.
In two designs with hands-free elements (D and
H), the simplicity score of the touch screen phone
design was significantly higher than the button
phone design. In designs C and F the simplicity
and semantic closeness of the designs with a button
phone were significantly higher than those with
the touch phone design. In justification of these
findings, despite the development of touchscreen
phones, the classic form of button phones is still
used as a more straightforward design with a closer
semantic connection with the function of a mobile
phone and is better understood. Therefore, it can
be concluded that the appearance of touchscreen
phones has not been compelling enough to affect
phone’s image in the participants’ minds. The
simplicity score of sign D was higher than that of H.
It is because using the hands-free element and also
the shape of the buttons has increased the details,
decreasing the simplicity of H.

Table 3 shows the results of the pairwise
comparison of signs in terms of hand, head, and
hands-free elements.

Although the type of mobile phone did not
create a significant difference between the scores of
the cognitive features of the signs (except in three
cases), the average score of the cognitive features of
the different designs in each group (button phone
and touch phone groups) revealed a significant
difference. The study results in both groups
indicated that the signs with the head element have
a lower simplicity score than other signs, which
is statistically significant. These results can be
because the human head element cannot be seen
in the real world and has lower concreteness. The
more concrete the sign is, the greater its simplicity
and understanding. Simplicity in design becomes
more valuable when an object is not tangible in the

Table 2: Pairwise comparison (T-test) of button and touch screen phone designs

Semantic closeness Meaningfulness Simplicity Concreteness
Design code Mean P-Value Mean P-Value Mean P-Value Mean P-Value
A 79.54 0.447 92.87 0.347 79.33 1.00 88.82 0.237
G 80.11 92.38 79.33 88.36
B 84.87 0.570 91.57 0.525 75.86 0.487 86.35 0.299
I 84.39 91.55 76.40 86.84
C 82.32 0.025 90.08 0.148 93.30 0.001 94.47 0.151
F 80.17 93.01 90.54 93.33
D 97.35 0.385 94.48 0.786 83.67 0.028 93.04 0.175
H 91.82 94.68 82.21 93.70
Total score 85.07 92.57 82.58 90.61

average
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Table 3: Pairwise comparison of signs in terms of the effects of hand, head and hands-free elements

Semantic closeness Meaningfulness Simplicity Concreteness
Mean P-Value Mean P-Value Mean P-Value Mean P-Value
B 84.87 0.001 91.57 0.5 75.86 0.012 86.35 0.016
A 79.54 92.87 79.33 88.82
B 84.87 0.065 91.57 0.047 75.86 0.001 86.35 0.001
?D C 82.32 90.08 93.30 94.47
E B 84.87 0.001 91.57 0.007 75.86 0.001 86.35 0.001
] H 92.81 94.68 82.21 93.70
—é A 79.54 0.011 92.87 0.132 79.33 0.001 88.82 0.001
g C 82.32 90.08 93.30 94.47
E A 79.54 0.001 92.87 0.027 79.33 0.021 88.82 0.001
H 92.81 94.68 82.21 93.70
C 82.32 0.001 90.08 0.413 93.30 0.001 94.47 0.09
H 92.81 94.68 82.21 93.70
I 84.39 0.001 91.55 0.71 76.40 0.008 86.84 0.127
G 80.11 92.38 79.33 88.36
é} 1 84.39 0.002 91.55 0.359 76.40 0.001 86.84 0.001
_§ E 80.17 93.01 90.54 93.33
g I 84.39 0.001 91.55 0.002 76.40 0.001 86.84 0.001
% D 97.35 94.48 83.67 93.04
S G 80.11 0.001 92.38 0.002 79.33 0.001 88.36 0.001
% D 97.35 94.48 83.67 93.04
—g G 80.11 0.955 92.38 0.434 79.33 0.001 88.36 0.001
E F 80.17 93.01 90.54 93.33
D 97.35 0.001 94.48 0.006 83.67 0.001 93.04 0.646
B 80.17 93.01 90.54 93.33

physical world. However, the signs with the head
element had a higher semantic closeness score than
the hand element and without element designs,
which can be concluded that the human head
element performs better in transferring the message
than the two mentioned designs. When the phone
element is placed next to the head element, it better
shows the concept of conversation. However, the
hands-free element performs better in transmitting
the message, which could be because the hands-free
element transfers the desired message in a complete
form. One of the ways to use a mobile phone is
using a hands-free device. Regarding the use of the
hand element, despite the appropriate significance
score, due to the low semantic closeness score,
the ability of these signs to transfer the intended
message could be stronger than the human head
and hands-free elements.

The cognitive feature scores of the head and
hand elements were generally lower than the
signs without elements. Designs with a hands-free
element, regardless of the type of phone, perform
better in transferring the message due to the higher
meaningfulness and semantic closeness.

The study results showed that the average scores

of the study designs were higher in all the cognitive
features investigated than in similar studies. In the
interpretation of the results, it can be stated that the
mobile phone is a device widely used in different
models in society, and the use of this device in
daily life has made people familiar with its details.
These features have caused these signs to have
more concreteness, simplicity, meaningfulness,
and semantic closeness to transfer the intended
message.

In the present study, semantic closeness was the
best predictor of the sign message, consistent with
Anni€’s study on traffic signs and Chan’s study on
drug signs.

In Zakowska’s study investigating the effect of
age and cultural differences on the understanding
of safety signs in Poland and among different age
and cultural groups, indicatively, the more the sign
is familiar and has higher semantic closeness, the
more desired message will be recognized by more
drivers.

4. CONCLUSIONS

This research aimed to propose one of the eight
designed signs to prohibit using mobile phones
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while driving, and the button phone sign with the
hands-free element was given the highest score
by the participants. Although most of the mobile
phones in the market are of the touch screen type
and the use of button phones has decreased a lot,

Journal of Health and Safety at Work 2024; 14(1): 20-39

the button phone element as the dominant symbol
still effectively transfers messages. Proposedly,
more studies need to be conducted to investigate
the change of elements associated with mobile
phones in peoplée’s minds.
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