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Pedestrians’ unsafe behavior is one of the most critical factors causing traffic incidents in China. +e primary objective of this
study is to explore the cause of pedestrians’ unsafe behavior and provide possible solutions. We interviewed pedestrians and
experts to investigate pedestrians’ unsafe behaviors. Results from interviews indicated that pedestrians were likely to exhibit unsafe
behavior at intersections owing to use of smartphones, reluctance to obey the rules, and unawareness of risk. According to the
experts, attracting the attention of pedestrians and guiding them to exhibit safe behaviors can improve their safety. Based on these
results, we designed “LookMe,” which is a multimedia information system placed at the intersections, to guide pedestrians across
the road and improve their experience of waiting in traffic. +e results of user tests indicated that pedestrians had relatively high
acceptance of LookMe. Moreover, participants wanted to see diverse multimedia information on the screen of LookMe such as
news, videos, maps, and traffic information. Findings from this study can be useful in understanding why Chinese pedestrians
exhibit unsafe behaviors and proposing effective solutions to enhance their safety.

1. Introduction

Pedestrian safety has been considered as an important
problem worldwide. Over 27,300 pedestrians were killed in
traffic crashes, which accounted for 22% of total fatalities
globally in 2010 [1] (see Figure 1). +e problems of pe-
destrian fatalities are even more serious in developing
countries such as China. Road traffic death in China ac-
counts for 23% of the global total [2, 3]. Pedestrians are at a
higher risk than drivers and passengers in traffic accidents
owing to their fragility and slow movements [4]. Drivers
need to keep a certain route, whereas pedestrians are more
free to move around [5]. Pedestrians are less restricted by
regulations, and their behaviors are often unpredictable.
Factors leading to pedestrian crashes and deaths include
human factors, infrastructure, and environment [6].

Pedestrians’ improper crossing the road, distraction, and
failure to obey traffic rules significantly contribute to pe-
destrian crashes and death. +ese unsafe behaviors account
for 28%, 15%, and 3% of pedestrian death [7].

In China, pedestrian crashes are more likely to occur at
intersections. Previous studies have reported that pedes-
trians’ red-light running behavior is a main cause of pe-
destrian traffic accidents at the intersections [6]. +e
pedestrians’ red-light running behavior is widespread in
China [8, 9]. +e red-light running behavior can be affected
by many factors such as the user characteristics (e.g., de-
mographic variable), the physical environment (e.g., design
of road), and the social factors (e.g., the number of pe-
destrians) [10]. For example, elderly pedestrians are less
likely to run the red light because they are more cautious.
When pedestrians have to wait longer, they are more likely
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to run the red light [11]. Pedestrians in a hurry are more
likely to run the red light. In addition, pedestrians tend to
cross on red more often along with others. Researchers also
suggested that the intersections in China should be im-
proved from a more user-oriented perspective, as pedes-
trians were not satisfied with current intersections [10].

Pedestrians’ distraction is another factor threatening
pedestrians’ safety. Pedestrians have always engaged in
multiple tasks like listening to music, text messaging, and
using a handheld phone that draw their attention while
walking, even while crossing the road. Nearly one-third of all
pedestrians performed a distracting activity while crossing
[12]. In China, mobile phone use while crossing the road is
prevalent (i.e., 53%) [13]. Many accidents that resulted from
pedestrians’ distraction have been reported [7, 14, 15].
Pedestrians using mobile phones while crossing were more
likely to be hit by oncoming vehicles at intersections [16].
Distracted pedestrians adopt less cautionary behavior (e.g.,
looking left and right or waiting for a walk signal) before
crossing the road compared to other pedestrians. Mobile
phone use is associated with fewer cautionary behaviors and
slower crossing times [12]. +e experiments in a virtual
reality environment also found that pedestrians were less
able to recognize safe opportunities to cross the road when
they were conversing on the mobile phones [17]. Pedestrians
who are texting messages were 3.9 times more likely to
exhibit unsafe crossing behaviors compared to undistracted
pedestrians [18]. +ese researches have provided substantial
evidence for the harmfulness of pedestrian distraction.
However, distracted walking has received fewer policies and

effective interventions than distracted driving did. +ere is a
need for more innovations and technologies to combat
distracted walking [12, 18].

Previous researchers have highlighted the importance of
using technologies to reduce pedestrians’ running red lights
and distracted walking. Some researchers proposed intelli-
gent systems for pedestrians, such as WalkingSafe [19],
UltraSee [20], Surround-See [21], and Smartroad [22]. Most
of these systems mainly rely on the detection of surrounding
environments or alerting the pedestrians of the hazards on
the mobile phone. For example, UltraSee was proposed to
augment mobile phones with a small ultrasonic sensor to
detect the abrupt change of the ground for pedestrians [20].
+ese systems are mainly applications installed in mobile
phones. +e pedestrian’s attention is still on the mobile
phone. +ere is a lack of user tests on the effectiveness of
these systems to reduce pedestrians’ unsafe behaviors or to
enhance pedestrians’ safety. +e Safe System approach
emphasized using an integrated approach, which considered
multiple factors involved in pedestrian safety, such as road
design, vehicle speed, and enforcement of traffic laws and
regulations [1, 23]. +e Safe System approach provided a
basis for low- and middle-income countries to improve
infrastructures for pedestrians and pay adequate attention to
pedestrians’ needs.

+is study aimed to find a new solution that could
encourage pedestrians to exhibit safe behaviors through
optimizing the information presentations at intersections
and diverting the attention of pedestrians from their mobile
phones based on the user-centered design.

2. Methodology

+is study followed the steps of the user-centered design to
explore the possibilities of using information systems to
improve pedestrians’ safety behaviors. +e specific steps of
the study are presented in Figure 2: (1) +e interviews in-
cluded the interview of pedestrians and the interview of
experts. +e interview of pedestrians was conducted to gain
information about pedestrians’ unsafe behaviors and the
causes of the unsafe behaviors. +e interview of experts was
conducted to analyze the pedestrians’ behaviors, the possible
solutions, and future directions. (2) Based on the results of
interviews, we proposed a multimedia information system
placed at the intersections to guide pedestrians to have more
safe behaviors. (3) +e user tests followed in order to in-
vestigate the feasibility of the information system.

3. Interviews

+is study used the user-centered design to propose more
effective systems to improve their safety in China. +e in-
terviews of pedestrians and experts were conducted to in-
vestigate pedestrians’ behaviors, need, causes of unsafe
behaviors, and possible directions of solutions. +e sample
sizes of the interviews were determined by the BJHP rule that
stated that a sample of eight participants was appropriate for
the exploratory researches focusing on identifying the
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underlying ideas about the topic [24]. In this study, eight
pedestrians and nine experts participated in the interviews.

3.1. Interviews of Pedestrians. +e aim of the interview of
pedestrians was to investigate the current status of pedes-
trians’ unsafe behaviors in crossing the road and walking in
China. In addition, design of the traffic light and the side-
walk, effects of bicycles and electronic bicycles, and attitudes
of traffic laws were investigated. +e interview questions
were based on previous related research and reviewed by an
expert panel. A pilot study was conducted to refine the
questions before the interviews were held. +e following
research questions were examined:

(1) What are pedestrians’ unsafe behaviors?
(2) Do the designs of software and hardware facilities

meet pedestrians’ needs?
(3) What are the effects of the bicycle and the electronic

bicycle on pedestrians’ safety?

+e recruitment flyers were posted in social media and
distributed to pedestrians on the road. Pedestrians interested
in this topic could sign up for interviews. In all, eight pe-
destrians participated in the interview. Participants included
students, office workers, parents, older people, and parents
of children. All interviews were conducted in the usability
lab and lasted for approximately one hour. Interviews with
different participants were conducted separately. +e par-
ticipant came to the usability lab individually at the
appointed time. Two staff members were involved in the
interview sessions: one was responsible for hosting each
interview and the other handled audio recording. Each
interview was audio-taped and transcribed verbatim. +e
interview data were then analyzed using a structured pro-
cess: open coding, axial coding, and selective coding. +e
details of results are listed in Table 1.

Participants’ answers were clustered into three subsec-
tions: unsafe behaviors, design of software and hardware
facilities, and effects of bicycles and electric bicycles.

For unsafe behaviors, most pedestrians (6/8) had ex-
perience of running the red light. +ey would judge whether
they could pass through an intersection based on the traffic
flow and the traffic light. Pedestrians often followed the
crowd to cross the road. Pedestrians who did not have
experience of running the red light emphasized more on

safety (2/8). In addition, it was common for pedestrians to
use mobile phones while waiting for the green light and
walking. Most pedestrians (5/8) watched their mobile
phones while waiting for the green light. Although pedes-
trians realized that watching mobile phones would affect
their observations of changes in traffic light and pose a safety
risk, most of them were interested in watching their mobile
phones. Meanwhile, most pedestrians had the experience of
watching the mobile phones while walking on the sidewalk
(7/8). Most of them did not think this behavior was dan-
gerous. For attitudes toward traffic laws, all pedestrians (8/8)
believed that abiding by traffic rules was essential. However,
the majority was just aware of the following traffic rules: “red
light stop, green light go, walk zebra crossings.” Half of
pedestrians (4/8) did not know that they would be penalized
for violating traffic rules.

For design of software and hardware facilities, most pe-
destrians claimed that the current design could not meet their
needs. For the design of traffic light, most pedestrians (7/8)
expected that the display of the remaining time could be added
to traffic light. Some pedestrians (3/8) expected the traffic light
to include voice prompts, but other pedestrians (5/8) assumed
that the voice prompts would generate noise. Half of pedes-
trians thought that the current sidewalk was not wide enough
(4/8). In addition, most pedestrians were not aware of the right
area for waiting for the green light (6/8). Most pedestrians (7/
8) chose to stand behind the crowd, and one pedestrian (1/8)
chose the middle position. To ensure safety and avoid conflicts
with others, no pedestrian chose the front position.

For the effects of bicycles and electric bicycles, pedes-
trians claimed that bicycles and electric bicycles would affect
their walking and safety. In walking, most of the pedestrians
were affected by bicycles and electric bikes parked on the
sidewalk (7/8). +e parking of bicycles and electric bicycles
also made the sidewalk narrow and untidy. In addition, most
of the pedestrians thought that pedestrians might have
conflicts with bicycles and electronic bikes on the sidewalk
(7/8). For example, electronic bikes might run to the front
and back suddenly.

In summary, results of pedestrians’ interviews indicated
that most pedestrians had experience of running red lights.
+ey were interested in watching their smartphones while
waiting and walking. +e design of traffic lights and side-
walks needs to be optimized. Most pedestrians were unsure
about the exact area for waiting. Random parking of bicycles
and electronic bicycles would make the sidewalk narrow and
untidy. +ere may exist conflicts between bicycles and pe-
destrians on the road. Pedestrians knew that they needed to
obey the traffic rules, but they were not very clear about the
specific traffic rules and punishment mechanisms.

3.2. Interviews of Experts. +e aim of the interview of experts
was to investigate the importance of pedestrian issues, the
causes of conflicts, and the possible direction of solutions.
+e interview questions were also based on previous related
research and reviewed by an expert panel. A pilot study was
conducted before the interviews were held. +e following
research questions were investigated:

Interview
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• Interview of experts
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 effectiveness of LookMe

• Design of LookMe

Figure 2: Overview of the methods.
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(1) What is the importance of pedestrian issues?
(2) What are the causes of conflicts?
(3) What are the possible solutions and future

directions?

+e invitation of experts was based on the social
representation approach, which focused on experts’ re-
search interests and accomplishments. +e expert inter-
views are appropriate for explorative and product
generation purposes [25]. Experts who were pioneers
provided invaluable insights to help us better understand
possible solutions and future directions of enhancing
safety of pedestrians. First, we searched the research in-
stitutes conducting researches and projects about trans-
portation and pedestrians to select the potential
participants. We searched on the websites to acquire
contact information of potential participants. We sent
e-mail invitations of participation to all potential

candidates, which included the overview of this study.
Upon approval of the participant, we negotiated with the
participant about the time and the place of the interview.
In all, nine experts participated in the interviews. Research
backgrounds of experts included intelligent trans-
portation, car engineering, signals control, civil engi-
neering, transportation plan, automobile crash, and
human factors. Results of pedestrians’ interviews high-
lighted the importance of reducing pedestrians’ unsafe
behaviors, optimization of the software and hardware
designs, and reducing the effects of bicycles and electronic
bicycles. +e research backgrounds of experts were highly
related to the improvement directions suggested by the
pedestrians’ interviews. +e interview lasted about one
hour. Interviews with different experts were conducted
separately. During the interview, one staff member was
responsible for hosting each interview and the other staff
member handled audio recording in the interview. +e

Table 1: Clusters of pedestrians’ answers.

Subsections Examples
Unsafe behaviors

Behavior of running red lights

“Sometimes, I don’t pay attention to the traffic light when I think about other things, and I
just follow the crowd.” (Pedestrian #2)

“Because everyone goes over.” (Pedestrian #4)
“When there’s no car in sight, I would run the red light.” (Pedestrian #5)

Use of mobile phones at the intersections

“I would watch the phone and sometimes, I failed to notice when the green light was already
on.” (Pedestrian #4)

“I would watch mobile phone and sometimes it would affect my observation of traffic lights.”
(Pedestrian #8)

Use of mobile phones while walking
“I fell over.” (Pedestrian #2)

“I don’t think it’s dangerous. +ere’s no danger.” (Pedestrian #5)
“Sometimes, but no dangerous situation has occurred.” (Pedestrian #6)

Unaware of the right area for waiting for
the green light

“I am unsure about the area to wait.” (Pedestrian #1)
“I don’t know where to stand, and therefore, I usually stand behind.” (Pedestrian #6)

“Being in the middle because the middle is safer. I won’t be hit by a turning vehicle, and I can
pass through faster in the middle.” (Pedestrian #7)

Attitudes toward traffic laws “Pedestrians won’t be punished for running the red light.” (Pedestrian #3)
“If there is punishment, situation will be better.” (Pedestrian #8)

Design of software and hardware facilities

Optimization of traffic light design

“Displays the remaining time.” (Pedestrian #5)
“Audible prompts are required because sometimes it is hard to see traffic lights.” (Pedestrian

#4)
“I don’t know how long it takes.” (Pedestrian #7)

“Sometimes I can’t see the traffic lights clearly, because the bus will block them.” (Pedestrian
#3)

Optimization of sidewalk
“It doesn’t seem wide enough at present. +ere are more and more cyclists. I Feel very

crowded.” (Pedestrian #8)
“Some places are enough, some places are not enough.” (Pedestrian #4)

Effects of bicycles and electric bicycles

Conflicts with bicycles and electric
bicycles

“Some people park their bicycles on the sidewalk, which may have some problems in safety.”
(Pedestrian #6)

“Bicycle parking makes way for a narrower road.” (Pedestrian #7)
“Random bicycle parking affects the overall appearance and mood.” (Pedestrian #4)

“+ere are a lot of electric bikes and bicycles. +ere are many cyclists. It’s really crowded.”
(Pedestrian #8)

“Sometimes, suddenly, there is a bicycle or electric bike in front and behind.” (Pedestrian #7)
“Bicycles can cause some avoidance or safety problems.” (Pedestrian #6)
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interviews were recorded and the responses were tran-
scribed verbatim. Analysis of interview data followed
structured process: open coding, axial coding, and se-
lective coding. +e details of the results are listed in
Table 2.

Experts’ answers were clustered into three subsections:
importance of pedestrian issues, causes of conflicts, and
possible solutions to pedestrian issues.

For the importance of pedestrian issues, most experts (7/9)
believed that pedestrians required special attention in trans-
portations. Some experts (5/9) pointed out that pedestrians
brought out some conflicts in transportation. Pedestrians often
did not obey the traffic rules. Other experts advocated more
measures to enforce the safety of vulnerable pedestrians (3/9).
All the people who left the vehicles were pedestrians; therefore,
the safety of pedestrians was the most important.

For the causes of conflicts, experts mainly pointed out two
reasons. One reason was that the current design did not meet
people’s needs. For example, the sidewalk was too narrow that
pedestrians needed to walk to themotorway.+e other reason
was that pedestrians’ behaviors were unpredictable. Pedes-
trians were highly mobile individuals and often did not obey
the traffic rules. For example, pedestrians often walked
through the streets randomly. +e punishment mechanisms
of pedestrians’ unsafe behaviors were also not complete.

For the possible solutions to pedestrian issues, experts
claimed that it would be beneficial if more guidance was
provided to encourage pedestrians to paymore attention to the
traffic light and obey the traffic rules. +e most frequently
mentioned methods included “collecting information of pe-
destrians and vehicles and using immediate notifications” (5/9).

In summary, the interview revealed important phe-
nomena and potential ways to improve pedestrians’ safety.
First, the interviews of pedestrians provided some important
findings: most pedestrians had experiences of running the red
light; most pedestrians liked to watch mobile phones when
waiting and walking; most pedestrians were unaware of the
right area for waiting and the traffic rules to be followed. +e
device at the intersections should offer more information.
+ere are electronic bicycles and bicycles on the sidewalk.+e
sidewalk should be larger. Second, the interviews of experts
provided some valuable results: most experts believed that
pedestrians required special attention in transportations; the
unsafe behaviors of pedestrians would lead to conflicts be-
tween vehicles and pedestrians; more products and measures
were needed to guide pedestrians to conduct safe behaviors.
Based on the results, it is possible to use information systems
to guide pedestrians to conduct safe behaviors.

4. Design of LookMe: Pedestrian-Centered
Information System

+e results of interviews revealed that pedestrians exhibited
unsafe behaviors such as use of smartphones, reluctance to
obey the rules, and unawareness of risk. Experts pointed out
that it would be beneficial to use more products and
measures to guide pedestrians for enforcing safe behaviors.
Using an information system to attract and guide them to
exhibit safe behaviors can be a possible direction toward

enhancing pedestrian safety. +erefore, we proposed an
information system to encourage pedestrians to obey traffic
rules and to increase their safety. +e information system is
called “LookMe” (see Figure 3). LookMe is designed to be
placed at the intersections, as pedestrian crashes are more
likely to occur at intersections in China. When LookMe is
placed at the intersection, it can cover more pedestrians. In
addition, pedestrians have time to watch LookMe when
waiting for the green light at the intersection. LookMe in-
cludes different types of multimedia information to attract
pedestrians’ attention. When the traffic light is red, LookMe
will represent multimedia information to reduce their
boredom while waiting. When the traffic light turns green,
the information system turns to tell the pedestrians to cross
the road. When pedestrians watch LookMe, they also pay
attention to the change of traffic light information, which
can reduce distraction caused by mobile phones. +e in-
formation displayed on LookMe should appeal to pedes-
trians and meet pedestrians’ needs. Meanwhile, a pedestrian
may follow others to watch LookMe affected by the herd
mentality, as there are many people at the intersections. In
addition, pedestrians can scan the QR code on the device to
obtain bonuses when they are detected as waiting for the
green light rather than running the red light. +e program
can also be used to collect other pedestrians’ safe behaviors.
For example, the program can record the time and frequency
of pedestrians looking at mobile phones at sidewalks and
intersections. With less use of mobile phone, they gain more
tokens in the program. +erefore, LookMe may have pos-
itive effects on pedestrians’ safe behaviors. +e key design
functions of LookMe are listed in the following.

4.1. Data Acquisition. +e sensors are used to acquire in-
formation about the pedestrian volume, vehicle volume,
traffic situations, and traffic accidents.

4.2. Traffic Information and Alerts. Pedestrians can always
see the traffic signals on the screen. When the traffic light
turns green, the full screen would tell the pedestrians to cross
the road.

4.3. Multimedia Information. When the traffic light is red,
pedestrians can have access to information on the screen
such as news, weather information, maps, videos, and
advertisements.

4.4. Additional Functions. Pedestrians can scan the QR code
on the device to obtain bonuses when they are detected as
waiting for the green light rather than running the red light.
+e program can also be used to collect time and frequency
of pedestrians looking at mobile phones at sidewalks and
intersections. Pedestrians’ tokens were positively correlated
with their safe behaviors.

4.5. Help. Pedestrians can use the system to navigate or call
the police.

Mobile Information Systems 5



5. User Tests

Eighteen participants (11 males, 7 females) took part in the
user tests. For usability tests, the “10± 2 Rule” [26] sug-
gested a sample size of eight to twelve participants in
usability tests. In this study, eighteen passers-by at the
intersection were recruited as participants. +eir ages
ranged from 18 to 50 years. +e age distribution was as
follows: one below 18 years, fourteen between 18 and 25
years, one between 26 and 30 years, one between 31 and 40
years, and one between 41 and 50 years. All users were
provided an incentive of 3 USD for their participation.
Participants’ most commonly used modes of travel were
walking (72.2%), taking the subway (72.2%), taking a taxi
(61.1%), riding a bicycle (61.1%), and riding an electric
bicycle (55.6%).

+e prototype was printed as the roll screen placed at the
intersections. +e most important function of LookMe was
to attract pedestrians to look at the information on it.
+erefore, the aim of the user tests was to test whether this
information system could lower people’s willingness to run
the red light and ease their stress of waiting in traffic.
Moreover, we focused on the type of information pedes-
trians needed or were interested in. +ere were two pro-
totypes. +is user test followed within-subject design;
namely, each participant needed to experience these two
prototypes. +e control prototype with only the traffic light

information was placed at position B, whereas the experi-
mental prototype with the multimedia information and
traffic light information (LookMe prototype) was placed at
position C. +e participants were randomly assigned to one
of the two sequences to experience. Half of the participants
crossed the road following the sequences, from A to B, from
B to C, and from C to D. +ey experienced the control
prototype at first and the experimental prototype later. +e
other half of the participants crossed the road following the
reverse sequences, from D to C, from C to B, and from B to
A. +ey experienced the experimental prototype at first and
the control prototype later (see Figure 4). +e sequences of
LookMe prototype and control prototype were counter-
balanced. At position B and position C, they completed the
questionnaires. +e questionnaire was designed to collect
feedback of user experience. +e questionnaire (shown in
Table 3) was adapted from previous research on media
[27–29]. +e questions have been adapted to fit the aspect of
our scenarios. A 5-point Likert rating scale was adopted for
answering the closed questions of the questionnaire.

We used paired t-tests to examine the effect of an in-
formation system on participants’ experience and moods.
Table 4 shows the comparison results.+e results of the paired
t-tests revealed that participants had significantly lower levels
of boredom, perceived monotony of environment, and im-
patience with the multimedia information screen (all p <
0.05), suggesting that the multimedia information screen

Table 2: Clusters of experts’ answers.

Subsections Examples
Importance of pedestrian issues

Large number of pedestrians

“All the people who leave the vehicles are pedestrians, so I think pedestrian facilities are the most
important.” (Expert #5)

“Pedestrians are vulnerable groups. When they are involved in accidents, they are the most vulnerable.
More measures should be taken to protect pedestrians.” (Expert #7)

Pedestrians’ unsafe behaviors

“Traffic accidents are relatively complicated and confusing because there are many people who do not
follow the rules.” (Expert #2)

“When pedestrians cross the road, looking down at their mobile phones and not observing the road
conditions often lead to accidents or conflicts between motor vehicles, non-motor vehicles and

pedestrians.” (Expert #6)
Causes of conflicts

Current design
“+e problem of pedestrians also starts from the aspect of design. For example, why do pedestrians walk
to the motorway? I think it is because there are too many pedestrians, and the sidewalk cannot meet the

needs of pedestrians.” (Expert #5)

Pedestrians’ unpredictable
behaviors

“Pedestrians are highly mobile individuals, and the unpredictability of pedestrian behaviors would lead
to conflicts.” (Expert #1)

“+e major reason is that pedestrians don’t obey the traffic rules. Pedestrians often walk through the
streets randomly.” (Expert #2)

“+e punishment mechanism of pedestrians is not complete.” (Expert #8)
Possible solutions to pedestrian
issues

Optimization of design “Maybe a clear indication may improve the current situation. We can add the signs waiting for the green
light zone.” (Expert #1)

Guide pedestrians’ safe
behaviors

“+ey did not proceed in a safe manner for two reasons: the first was that they were unaware about safe
behaviors, and the second was that they were aware but did not follow safe behaviors. More products

were required to help people understand the importance of safe behaviors.” (Expert #2)
“Use effective teaching methods to encourage pedestrians obey the traffic rules rather than simply

enforce punishment.” (Expert #7)
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could increase their experience of waiting for the green light.
Meanwhile, participants rated an average score of 3.83
(SD� .71) on the 5-point scale of willingness to look at the
screen displaying multimedia information, indicating that
participants were likely to look at the screen with multimedia
information while waiting for the green light.

Furthermore, we analyzed participants’ need for dif-
ferent types of information.+e results showed that themost
needed multimedia information is news, followed by
weather and traffic information (see Figure 5). However,
only 33.3% of participants thought that the advertisements
needed to appear on the information screen.

Meanwhile, we used one-way ANOVA tests to analyze
participants’ evaluations of different types of information in
meaningfulness, attractiveness, and willingness to use. +e

results showed that the types of information had significant
effects on participants’ evaluations in meaningfulness, at-
tractiveness, and willingness to use (all p < 0.05). Further-
more, the results of post hoc analyses demonstrated that
participants had significantly lower ratings of advertise-
ments in meaningfulness, attractiveness, and willingness to
use and preferred the screen of LookMe to not involve
advertisements. For other types of information, participants
did not show significant differences in their evaluations.
Figure 6 showed participants’ ratings of different types of
information. +e results suggested that participants had
relatively high evaluations of the information, as all types of
information had an average of the score above 3 points on
the 5-point scale in all dimensions.

Moreover, open questions were followed to gain par-
ticipants’ thoughts. +e results revealed that most partici-
pants had experience of running a red light (15 out of 18).
Some participants thought the waiting processes were boring
and they would use their smartphones to kill time (10 out of
18). When LookMe was placed at the intersections, most
participants believed that it could attract their attention,
making them relaxed andmore patient (14 out of 18). Half of
the participants still claimed that they would be less likely to
run a red light with LookMe (9 out of 18). +erefore, results
from open questions also indicated that LookMe had pos-
itive effects on participants’ moods and behaviors. +e
mechanisms that participants were less likely to run a red
light might be related to the positive effect of LookMe on
their moods and experience while waiting.

6. Discussions

+is study used user-centered design to explore the possi-
bilities of applying information systems to enhance pedes-
trians’ safety in China. We conducted interviews of
pedestrians and experts to better understand pedestrians’
current behaviors and direction of possible solutions. Based
on the results, we proposed a prototype named LookMe and
conducted user tests to investigate user experience. Results
from user tests suggest that LookMe can have positive effects
on pedestrians’ safe behaviors through attracting their at-
tention. In summary, the study found the following points.

Figure 3: LookMe design.

AD

BC

Multimedia
+

Traffic Signal
Traffic Signal

Figure 4: Environment of user tests.
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6.1. 2e Interviews of Pedestrians. Pedestrians’ unsafe be-
haviors in China mainly included running red lights and use
of smartphones while walking and crossing. +e design of
the intersection and sidewalk still needs optimization.

6.2. 2e Interviews of the Experts. Pedestrians required
special attention in transportation. More products and
measures were needed to guide pedestrians to conduct safe
behaviors.

6.3. Design of LookMe. We proposed an information system
called “LookMe” to provide multimedia information to
attract pedestrians’ attention from using mobile phones and
to encourage pedestrians to obey the traffic rules at
intersections.

6.4. User Tests. Participants had a relatively high acceptance
rate of LookMe. +ey wanted to obtain diverse information
on LookMe including news, weather, and traffic informa-
tion; but they preferred the screen of LookMe to not include
advertisements. LookMe can alleviate their boredom as well
as impatience, thereby resulting in lower levels of impulsion
to run a red light. Although LookMe is still a prototype, the
results have shown its potential to be an effective solution in
enhancing pedestrians’ safety.

Previous researches on improving pedestrians’ safety
mainly proposed the systems to detect or alert the pedestrians
of the hazards on mobile phones [19–22]. +ere were limited
user tests to investigate the effectiveness of these systems.
Different from these systems, this study is more in line with the
Safe System approach [1, 23]. +is study conducted interviews
to analyze pedestrians’ needs, proposed LookMe, and con-
ducted user tests to investigate the effectiveness of LookMe.

Table 3: Questionnaire constructs and items.

Constructs Items

Experience

1: Please evaluate the degree of boredom that you feel when waiting for the green light with the screen including (not
including) multi-media information.

2: Please evaluate the degree of monotony that you feel about the environment when waiting for the green light with
screens including (not including) multi-media information.

3: Please evaluate the degree of impatience that you feel when waiting for the green light with the screen including (not
including) multi-media information.

4: Please evaluate the degree of willingness that you want to look at the screen including multi-media information when
you are waiting for the green light.

Information
need

1: What type of information you want to see on the multi-media screen? (news, traffic information, weather
information, advertisements, others)

2: Please evaluate the traffic light information (news, maps, text messages, news, advertisements, videos) in terms of
attractiveness, meaningfulness, and willingness to use.

Open questions
1: What do you do when you cross the road? What’s your mood? When will you choose to run a red light?

2: What’s the effect of the information system on your behaviors? What’s the effect of the information system on your
mood? What’s the effect of the information system on your idea of running a red light?

Table 4: Results of comparisons.

Items
Without multimedia With multimedia

t p
Mean SD Mean SD

Boredom 3.61 0.69 2.11 0.58 8.10 <0.001
Monotony 3.67 0.84 2.11 0.76 5.10 <0.001
Impatience 3.06 1.2 2.00 0.69 3.70 � 0.002
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10 20 30 40 50 60 70 80 90
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Figure 5: Participants’ needs of different types of information.
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LookMe was a new road infrastructure, which offered more
information to pedestrians, collected more data, and guided
pedestrians to obey the traffic rules. +e results of user tests
indicated that participants had high acceptance level of
LookMe, and LookMe could alleviate their boredom, impa-
tience, and impulsion to run a red light.

+is study has several limitations. First, it used proto-
types to investigate the pedestrian’s acceptance of LookMe.
+e prototypes were efficient at the initial stage of the design.
Future research could include prototype with higher levels of
fidelity or the actual product in user tests to investigate the
pedestrian’s acceptance of LookMe and to identify the design
details. Second, the sample size in user tests was small,
though adequate for explorative stage of a new product
according to the rule of user tests. Future studies could
recruit more participants to improve the design of LookMe
based on the rule of power and sample size estimation.+ird,
our data collection was limited to one Chinese city. +e
results may hold for other Chinese cities owing to the similar
cultural grounds and traffic rules. It would be beneficial to
compare results from different countries to identify the
cultural effect on pedestrian’s behavior and the possible ways
to enhance pedestrian’s safety. Moreover, LookMe is a new
device at the intersections. +e feasibility of integrating
LookMe with current road infrastructure resources still
needs verification.

Data Availability

+e data used to support the findings of this study are
available from the corresponding author upon request.
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[28] A. E. Hühn, V.-J. Khan, P. Ketelaar et al., “Does location
congruence matter? A field study on the effects of location-
based advertising on perceived ad intrusiveness, relevance &
value,” Computers in Human Behavior, vol. 73, 2017.

[29] S. Mccoy, A. Everard, D. F. Galletta, and G. D. Moody, “Here
we go again! +e impact of website ad repetition on recall,
intrusiveness, attitudes, and site revisit intentions,” Infor-
mation & Management, vol. 54, no. 1, pp. 14–24, 2016.

10 Mobile Information Systems


