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Résumé

Ces dernieres années, 1’augmentation des accidents chez les piétons met en évidence le phénomene
du multitache en marchant. Ce mémoire explore I’impact de diverses taches mobiles sur la capacité
a se rappeler précisément des éléments environnementaux et du temps, ainsi que du réle médiateur

de I’absorption cognitive.

Une collecte de données a été menée dans un gymnase, impliquant 80 participants, soit 20
participants par type de tdche mobile. Les tdches mobiles examinées incluent les messages textes,
la lecture, les jeux vidéo et les vidéos de médias sociaux. Les participants ont marché en utilisant

un téléphone mobile et ont complété un questionnaire apres la tache.

Les résultats indiquent que 1’absorption cognitive joue un réle de médiateur partiel dans la relation
entre le type de tache mobile et la précision de rappel de I'environnement et du temps. Les types
de tache mobile influencent directement la capacité des piétons a se rappeler avec des éléments
environnementaux. L’utilisation de jeux vidéo en marchant est la tache la plus difficile pour se
rappeler des éléments environnementaux, tandis que les vidéos des médias sociaux ont montré des

effets moins prononcés comparé aux de messages textes ou aux jeux vidéo.

Cette étude approfondit nos connaissances sur I’impact de types d’utilisation mobiles sur la
capacité des piétons a se rappeler d’¢léments environnementaux et leur perception du temps, ainsi
que le role de I’absorption cognitive. Cette étude vise a contribuer a la prise de décision stratégique

pour diminuer ces comportements dangereux liés au multitache mobile.

Mots clés: texter en marchant - multitache - absorption cognitive - précision de rappel - type de
tache



Abstract

In recent years, mobile multitasking while walking has gathered significant attention due to a rising
number of accidents and fatalities among pedestrians. In response to this growing issue, this study
aims to understand to what extent different smartphone task types impact a pedestrian's ability to

recall their environment and time, and how cognitive absorption might mediate this relationship.

A data collection was conducted outside the traditional laboratory environment, specifically in a
gymnasium. A total of 80 participants were collected, with 20 participants per task type. The
mobile task types considered in this study include texting, reading, gaming and watching videos
on social media. Participants had to walk around a room using a mobile phone and answer a

questionnaire after the task.

Results suggested that cognitive absorption partially mediates the relationship between task type
and recall accuracy of environment and time. Additionally, task types directly affect recall
accuracy of environment. Gaming emerged as the most challenging task in accurately recalling
elements of the environment. Finally, social media videos were shown to affect pedestrians’
levels of focused immersion, a sub-dimension of cognitive absorption, though to a lower extent

compared to texting and gaming.

This research helps extend our knowledge on how different task types influence pedestrians’
recall accuracy of environment and time, as well as the mediating role of cognitive absorption.
Our aim is to contribute insights into the effect of mobile multitasking, so that it can aid

policymakers and designers into identifying strategies to diminish these dangerous behaviors.

Keywords: texting while walking - multitasking - cognitive absorption - recall accuracy - task

type
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Chapter 1: Introduction

In today’s world, handling multiple tasks simultaneously like texting a friend, listening to music,
responding to emails has become an integral part of our daily routines raising questions about the
impact of multitasking in our daily lives. Multitasking is defined as an individual performing
several tasks simultaneously and dividing their attention amongst different tasks (APA, 2006).
While multitasking is sometimes praised as being an effective and productive way to carry out
tasks (Appelbaum et al., 2008), research today shows quite the contrary. In an academic setting,
multitasking has shown to be more distracting for students and affect their academic performance
(Carrier et al., 2015; Q. Chen & Yan, 2016). In the workplace, multitasking has been linked to
distraction and decreased task performance (Appelbaum et al., 2008). The smartphone has also
become a new device in which individuals multitask. Individuals can multitask on their
smartphones by simultaneously texting their friends, listening to music, and responding to emails.
Multitasking is prevalent in various aspects of our lives but has given rise to behaviors that can
potentially be dangerous or even fatal. One such phenomenon that has gained attention in the
scientific community is mobile multitasking while walking (MMWW) in which an individual uses
their smartphones while simultaneously walking. This behavior puts pedestrians at risk of injury
or even death.

To understand why MMWW has become so prevalent today, it is necessary to examine the
profound impact smartphones have on users' daily lives. The smartphone has become an essential
tool for our daily lives. It has become a tool that we use at work, for fun, to communicate with
loved ones, to take pictures and much more. The number of smartphone users worldwide is
continuously increasing. Over the years, the number of smartphone users worldwide has
continuously expanded from 1,009.94 million in 2014 to 4,883 million in 2024 (Statista, 2024).
From 2024 to 2029, this number is forecasted to increase 30.6 percent. A total of 6,377 million
users are predicted for 2029 (Statista, 2024). As the number of phone users increases, the number
of hours spent on a smartphone has also continuously increased. In 2019, on average Americans
spent 225 minutes per day on their phones (eMarketer, 2022). This number has increased to 276
minutes in 2023 (eMarketer, 2022). This number is projected to continuously increase in 2024 for
an average of 279 minutes per day (eMarketer, 2022).
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Throughout the years, smartphones have transformed from being only a communication tool to
multidisciplinary tools where individuals can do various tasks like communicating, playing games,
watching videos, listening to music, navigating, etc. With the numerous types of uses available on
a smartphone, it has become a tool that can lead to various types of multitasking behaviors. These
different types of multitasking behaviors are closely related, but they are relevant in different areas
of people's lives and have varying impacts. For example, in the workplace we can notice
multitasking behaviors taking place such as Multicommunicating where employees manage
multiple conversations simultaneously (Reinsch et al., 2008).

Multicommunicating has been found to potentially have implications in workplace relationships,
organizational life, organizational citizenship behavior and workplace satisfaction (Cameron &
Webster, 2011). In terms of Media Multitasking, high levels of Media Multitasking have been
associated with higher distractibility in young adults (Moisala et al., 2016). Indeed, smartphone
users over the years have developed a “checking behavior” in which they repeatedly check their
smartphones throughout the day (Oulasvirta et al., 2012). According to a recent survey, the average
American check their smartphones 352 times a day (57+ Incredible Smartphone Addiction
Statistics for 2023, 2022). Some have argued that excessive smartphone use should be classified
as a behavioral addiction or as “Smartphone Addiction” (Ting & Chen, 2020). However, this
excessive use of smartphones is not currently recognized as a clinical disorder (Ting & Chen,
2020). According to a survey, 47% of Americans have reported being addicted to their phones
(57+ Incredible Smartphone Addiction Statistics for 2023, 2022).

As smartphone usage and mobile multitasking behaviors continue to rise, they have led to various
problematic outcomes, particularly for pedestrians. Over the last decade of 2010 to 2021, there has
been a notable 77% increase in pedestrian fatalities, surpassing the lower 25% increase in other
traffic-related fatalities (GHSA, 2023). These alarming numbers clearly demonstrate how
pedestrian fatalities are increasing faster than other types of traffic fatalities. VVarious factors can
contribute to pedestrian fatalities, such as intoxicated drivers, alcohol impairment in pedestrians,
lighting conditions, roadway factors, types of vehicles and urban areas (GHSA, 2023). Another

increasingly recognized factor in these incidents is due to technological distractions, such as using
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smartphones while walking (Thompson et al., 2013). A 2017 report published by the Governors
Highway Association (GHSA), mentioned that smartphone use could be a potential and substantial
source of distraction for pedestrians. This report also mentioned that in their surveillance database
many injuries occurred while pedestrians were engaged in texting activities (Retting & Consulting,
2017).

As mentioned above, pedestrian fatalities have kept increasing until 2021 (GHSA, 2023). The
phenomenon of mobile multitasking while walking is present in various areas around the world.
In Australia, more specifically the city of Melbourne, a study observed that twenty percent of
pedestrians were distracted by smartphones (Osborne et al., 2022). In Korea, accidents with
pedestrians using their smartphones increased by 1.9 over a period of four years (Lim et al., 2016).
It is quite clear that this smartphone multitasking while walking behavior has not decreased over

the past couple of years.

Several strategies have been tested in order to diminish this behavior. Some urban strategies have
been implemented such as visual interventions, ground level traffic lights, ground-level warning
signals near street crossings (Barin et al., 2018; Kim et al., 2021; Violano et al., 2015).
Technological strategies have also been tested such as for example Streebit, a Bluetooth
technology that warns pedestrians on their phones when they are crossing the street (Schwebel et
al., 2019). Many pedestrian protection systems have been developed with the help of technology:
inertial sensors, cameras, acoustic systems, GPS systems, infrared systems, wearable devices,
crowd sensing, AR/VR and hybrid systems (Hasan & Hasan, 2022). However, a literature review
on existing systems concluded that they aren't adequate for real-world scenarios and further testing
needs to be done in order to ensure the safety of pedestrians (Hasan & Hasan, 2022). Overall, these
strategies aimed at reducing distracted pedestrians’ behaviors have not been widely effective. For
future strategies to be developed effectively, additional research is needed to understand the
underlying mechanisms of smartphone multitasking and how it can lead to negative consequences

for pedestrians.
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To deepen comprehension of the underlying mechanisms of smartphone multitasking, an initial
exploration of the existing research will provide valuable insight. Existing research has found
several effects of smartphone use while walking. A lot of scientific studies conducted on MMW
have researched how pedestrian walking behaviors are impacted. Numerous studies have
suggested that engaging in smartphone multitasking while walking can influence a pedestrian’s
gait, resulting in a decrease in walking speed (Agostini et al., 2015; Oh & LaPointe, 2017;
Schabrun et al., 2014). Research indicates that pedestrians using their smartphones while walking
will exhibit reduced situational awareness and inclined to experiencing inattentional blindness (P.
L. Chen & Pai, 2018a; Hyman et al., 2010; Lin & Huang, 2017; Pourchon et al., 2017). An
interesting study illustrated this phenomenon, conducted where a unicycling clown would pass by
pedestrians, where pedestrians using their phones were less likely to notice a unicycling clown
passing on their route compared to those who were not engaged on their phones (Hyman et al.,
2010). Numerous studies have shown that pedestrians using their smartphones while walking
display riskier and dangerous walking behaviors that could lead to potential accidents and safety
concerns (Hossain et al., 2024; Schabrun et al., 2014; Schwebel et al., 2022; Vollrath et al., 2019).

Research has explored the task type on a pedestrian’s smartphone as one factor potentially
influencing walking behaviors. The majority of studies have predominantly focused on texting
(Scopatz & Zhou, 2016; Simmons et al., 2020; Stavrinos et al., 2018) . Although other types of
tasks like talking on the phone (Scopatz & Zhou, 2016; Stavrinos et al., 2018; Yadav & Velaga,
2022), reading (Labonte-LeMoyne et al., 2022; Luo et al., 2023; X. Zhang et al., 2023) and
listening to music (Dam et al., 2023; Raoniar & Maurya, 2023; Scopatz & Zhou, 2016) have been
examined, they haven’t received as much attention as texting. Additional studies are needed to
gain a more comprehensive understanding of the influence of the type of tasks used on
smartphones. A recent study has explored if the type of tasks on your phone influence pedestrian
performance. This study investigated the following types of tasks: texting, reading, gaming, group
texting and revealed that gaming and texting are associated with diminished walking performance
in pedestrians (Labonte-LeMoyne et al., 2022). Additional research is needed to compare various
task types between each other to further understand their relative impact on pedestrians.

Interestingly, one task type that has received limited attention is the use of social media while
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walking. In particular the use of short-formed videos on social media applications such as TikTok
or Instagram. There is a notable gap in research regarding this task type, in which additional

investigation is needed.

Thus, this thesis attempts to answer this first research questions (RQ):

RQ1-During pedestrian multitasking, how does the type of smartphone task

influence pedestrians' accuracy of recall?

Many studies have investigated various outcomes related to pedestrian performance. The majority
of studies on pedestrian performance while mobile multitasking have focused on gait
(Bovonsunthonchai et al., 2020; Ferraro et al., 2022; X. Zhang et al., 2023), walking behaviors and
safety (Scopatz & Zhou, 2016; Simmons et al., 2020; Yadav & Velaga, 2022). Other outcomes,
such as visual detection (P. L. Chen & Pai, 2018a; Kim et al., 2021; Wang et al., 2022), auditory
detection (Davis et al., 2021; Davis & Barton, 2017; Haga et al., 2016), secondary task
performance (Chopra et al., 2018; Hinton et al., 2018; Pelicioni et al., 2023) and cognitive
processes (Haga et al., 2016; Labonte-LeMoyne et al., 2022; Wang et al., 2022), have also been
researched but to a lesser extent. In terms of cognitive processes, no studies have explored the
levels of cognitive absorption in pedestrians. Previous research suggested that cognitive absorption
could be an interesting outcome to explore but has not yet been tested (Labonte-LeMoyne et al.,
2022). There is a notable gap in this area of research, specifically regarding the mediating
relationship between various mobile tasks and pedestrian performance (Labonte-LeMoyne et al.,
2022). The understanding of the mechanisms involved in how multitasking influences pedestrian

performance is limited, particularly regarding cognitive absorption.

This thesis also attempts to answer this second research question:

RQ2-How does cognitive absorption mediate this relationship?
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To address these two research questions, a model was built drawing on the existing theories of
cognitive absorption, inattentional blindness and time perception. To test the model, a data
collection was conducted outside the traditional laboratory environment, specifically in a
gymnasium. This experiment used a between-subject design with one factor (type of usage). A
total of 80 participants were collected, 20 participants per task type. Participants had to walk

around a room using a mobile phone and answer a questionnaire.

This study contributes to the literature by extending our research on the mediating effect of
cognitive absorption when pedestrians engage in mobile multitasking activities. It further explores
the effect of task types, such as watching short-formed videos, on pedestrians' accuracy of recall.
From a practical standpoint, this study’s findings will inform policymakers and designers on
strategies to diminish or mitigate this behavior, potentially through techniques that target cognitive

absorption to reduce these dangerous behaviors.

In the upcoming section, Chapter 2, the existing body of literature related to mobile multitasking
while walking will be explored. In Chapter 3, the development of the research model for this study
will be explained. Chapter 4 will consist of explaining the methodology used for the study
conducted. In Chapter 5, a detailed description of the analysis and results will be presented. In
Chapter 6, the results will be discussed. Finally, Chapter 7 will draw the conclusion of the thesis

by summarizing the key contributions, limitations and implications for future studies.

Table 1 presented below outlines the student’s contributions and responsibilities during the

research project.
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Table 1. Contributions and responsibilities of the student on the research project.

Research
Process

Student Contribution

Formulation of

Defining the research questions - 60%
e The student’s supervisors had previously worked on this topic and
guided them to formulate the research questions.

Jﬁzziig:r?s e By reviewing the literature, the stu_dent was also_able to a_id in the
development of the research questions and identify gaps in the
literature.

Searched scientific databases to find relevant articles and writing of literature

Literature review - 100%

review e The student’s supervisors gave constructive comments throughout the

search and writing process.

Conception of
experimental
design

Application to the Research Ethics Board (REB) and necessary modifications
- 100%
e Preparation and submission of all necessary forms by the student.
e The student’s supervisors and a member of the Tech3Lab team
reviewed the forms before submission.

Preparation of experiment room - 100%

e The student was responsible for setting up the experiment room
before each participant.

e The student was responsible for the coordination and communication
with the gymnasium to have the necessary equipment present in the
room.

e The student was also responsible for booking specific time slots with
the gymnasium for when the experiment could be conducted.

Creation of experiment protocol, stimuli and questionnaires - 100%
e The student’s supervisors gave constructive comments throughout the
process.

Participant
recruitment

Recruiting participants - 30%
e The participants were recruited through the institution’s panel.
e The student would monitor the panel to ensure participants were
registered at each time slot.

Development of recruitment form - 100%o

Experiment schedule management - 100%
e The student was responsible for communicating with participants to
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confirm their scheduled time and provide them with the meeting point
for the experiment.

Pretests and
data collection

Responsible of pretests - 100%

Responsible for data collection - 90%

e The student was responsible for conducting all the experiments by
setting up the room, giving the instructions to the participants,
following the experimental protocol and starting all the necessary
tools.

e Research assistants would occasionally be present during an
experiment. They would sometimes assist the student by meeting
participants at the metro and guiding them to the testing room. They
also monitored the screen recording to ensure it was functioning
correctly. Additionally, research assistants sometimes supported the
student in the texting condition by sending messages to participants.

Communication and scheduling management with gymnasium - 100%
e The student would communicate with the gymnasium and schedule
specific time slots for participants.

Data extraction
and
transformation

Extraction and cleaning of the questionnaire data - 100%

Data analysis

Statistical analysis - 60%

e The laboratory statistician helped the student choose which statistical
tests to use to evaluate the results.

e The student used the SAS software to code the statistical tests.

e The laboratory statistician gave the student constant feedback on how
to properly run the tests.

e The student interpreted the results of the statistical analysis.

e The student’s supervisors were able to give them constant feedback
throughout this process.

Writing

Contribution in writing the thesis - 100%
e Throughout the process, the student’s supervisors gave them constant
feedback on their writing.
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Chapter 2: Literature Review

This chapter reviews the literature on mobile multitasking while walking and the outcomes of
various mobile tasks on pedestrians. It begins with section 2.1 by outlining the objectives, process
and structure of the literature review. Section 2.2 examines the outcomes of different task types on
pedestrian performance. The following section, section 2.3, reviews studies that have compared
mobile task types. Finally, the chapter concludes with a summary of the key findings in section
2.4.

2.1 Objective, Process, and Structure of Literature Review

The objective of this literature review is to investigate scientific studies regarding mobile
multitasking while walking, examining the outcomes of various mobile tasks on pedestrians. In
the following section, the process of the literature review search will be described by detailing the

databases, keywords, and criteria for inclusion and exclusion.

To address the research objectives, extensive research was conducted across several databases such
as Web of Science and Google Scholar. The following keywords were used on Web of Science to
identify key articles: mobile, phone, cell, iPhone, pedestrian, walker, multitasking, texting,
gaming, music, conversation, browsing, task-switching, impact, effect, consequence, performance,
and outcomes. Articles published since 2005 were retrieved. Our decision regarding this date was
that the iPhone was released in 2007 (Jones, 2014) and the Blackberry in 2002 (illumy, 2023). A
total of 184 articles resulted from this search, including five review papers (Scopatz & Zhou, 2016;
Simmons et al., 2020; Stavrinos et al., 2018; Yadav & Velaga, 2022; X. Zhang et al., 2023).
Scopatz & Zhou (2016), Stavrinos et al. (2018), Simmons et al. (2020) and Yadav & Velaga (2022)
specifically addressed pedestrian walking behaviors and safety, while Zhang et al. (2023) focused
on the effects of mobile phone tasks on gait. After reviewing all the articles with specific criterias
of inclusion and exclusion, a final selection of 34 articles was included in the review (see Annexe
A).

Articles cited and used in the five review articles identified (Scopatz & Zhou, 2016; Simmons et
al., 2020; Stavrinos et al., 2018; Yadav & Velaga, 2022; X. Zhang et al., 2023) were excluded to
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avoid redundancy. For example, Courtemanche et al. (2019) study falls within the scope of this
literature review, but it has already been covered by Yadav & Velaga (2022). Additionally, studies
that weren’t directly related to pedestrian mobile multitasking while walking were excluded. For
instance, although Stavrinos et al.’s (2018) systematic review covered mobile multitasking while
walking, driving, and cycling, only findings from pedestrian studies were considered. Similarly,
studies where participants were not engaged in walking activities were excluded. For example,
Wang et al. (2022) presented several experiments and only the walking-related results were
considered. Furthermore, tasks not performed on mobile phones were considered out of scope. For
instance, in Scoptaz & Zhou’s (2016) literature review, several non-phone-related walking
activities, including face-to-face conversations with other pedestrians, drinking, eating, and
smoking, were excluded from the scope of the study. Only mobile tasks while walking were
included (Annexe A).

The structure of the literature review will start with section 2.2, where the various outcomes of
task types on pedestrian performance will be examined. Within section 2.2, each paragraph will
delve into the literature regarding the following task types: texting, group texting, writing emails,
talking on the phone, gaming, browsing, reading, social media, watching videos, and listening to
music. In section 2.3, each previously mentioned task type will be examined in terms of its
comparisons with other task types. Finally, section 2.4 will summarize the main findings of this

literature review and opportunities for future studies.

2.2 The Outcomes of Task Types on Pedestrian Performance

2.2.1 Secondary Task Types and Outcomes Identified in Literature Review
While reviewing the 34 articles, six main outcomes were identified (see the columns of Annexe

A). These six outcome categories are as follows: pedestrian walking behavior, gait, visual
detection, auditory detection, cognitive processes, and secondary task performance. Furthermore,
the types of secondary tasks while walking were examined (see the rows of Annexe A). These
secondary task types include texting, group texting, writing an email, talking on the phone, dialing,
gaming, browsing, reading, social media, watching a video, and listening to music. The following

paragraphs will provide a further description of these secondary tasks and their main outcomes.
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2.2.2 The Impact of Texting on Pedestrians

When examining the studies on texting while walking (Annexe A), it is clear that numerous studies
have focused on this secondary task, particularly on pedestrian walking behaviors and safety. The
majority of these studies have highlighted the significant impact that texting has on pedestrian
walking behaviors and their safety (Almajid et al., 2023; P. L. Chen & Pai, 2018a; Chopra et al.,
2018; Haga et al., 2016; Mourra et al., 2020; Pelicioni et al., 2023; Pourchon et al., 2017; Raoniar
& Maurya, 2023; Scopatz & Zhou, 2016; Silva et al., 2017; Sobrinho-Junior et al., 2022; Stavrinos
et al., 2018; Syazwan et al., 2017; Yadav & Velaga, 2022). Among these studies three literature
reviews conducted by Scopatz & Zhou (2016), Stavrinos et al. (2018), and Yadav & Velaga (2022)
have found that texting significantly impacts pedestrian walking behaviors and safety. Another
recent meta-analysis conducted by Simmons et al. (2020) identified texting as the most detrimental
task while walking, yielding significant results on most behavioral measures. However, one
behavioral measure yielded non-significant results, leading this study to be categorized as mixed
results in Annexe A. Overall, this collective body of research highlights the detrimental impacts
that texting while walking has on pedestrians’ walking behavior and safety.

Gait is the second most studied outcome of texting while walking. In general, texting was found
to significantly impact pedestrians’ gait (Bovonsunthonchai et al., 2020; S.-H. Chen et al., 2018;
Ferraro et al., 2022; Luo et al., 2023; Pelicioni et al., 2023; Stavrinos et al., 2018; Tian et al., 2018;
Yadav & Velaga, 2022; X. Zhang et al., 2023). Within this pool of studies, three literature reviews
by Stavrinos et al. (2018), Yadav & Village (2022), and Zhang et al. (2023) have demonstrated
that texting significantly reduces pedestrian’s gait while walking. However, two studies found
mixed results in terms of texting and gait (Hinton et al., 2018; Walsh et al., 2019). Further
investigation could provide valuable insights into understanding these nuances and their

implications for pedestrian behaviors and safety.
In terms of visual detection, the majority of studies indicate that texting significantly impairs

pedestrians' ability to visually detect their surroundings (P. L. Chen & Pai, 2018a; Kim et al., 2022,
Wang et al., 2022; Yadav & Velaga, 2022). According to Yadav et al. 's (2022) systematic review,
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visual distractions such as texting exhibit higher impairment because pedestrians divert their
attention off the road and onto their mobile phones. Only one study found effects on visual task
performance while texting to not be significant at p < .05 (Labonte-LeMoyne et al., 2022),
however, it was significant at p = .078. In general, the existing literature indicates that texting
significantly impairs pedestrians' visual awareness of their surroundings as mobile phones divert

attention off the road.

Only four studies were identified evaluating texting and auditory detection of pedestrians'
surroundings (P. L. Chen & Pai, 2018a; Davis & Barton, 2017; Haga et al., 2016; Wang et al.,
2022). P.L. Chen & Pai (2018)a, Haga et al. (2016), Wang et al. (2022) found that texting
significantly influenced pedestrians' auditory detection as participants responded more slowly to
auditory stimuli when they were texting while walking. Davis & Barton (2017) did not find texting
to significantly impact a participant’s ability to detect auditory stimuli, specifically approaching
vehicles. More precisely, detection distances in the texting condition were not significantly
different from the control condition, where participants were not engaged in any secondary task.
Additional research is needed to delve into the nuances surrounding the impacts of texting on

pedestrians’ auditory detection of their surroundings.

In terms of cognitive processes, only three studies evaluated cognitive processes (Haga et al., 2016;
Labonte-LeMoyne et al., 2022; Wang et al., 2022). In Haga et al. ’s (2016) study, participants
experienced a higher subjective workload while texting and walking. In Wang et al.’s (2022) study,
participants experienced significantly higher self-reported cognitive load while texting and
walking compared to when they were undistracted. Lastly, participants did not experience
significant engagement or cognitive tunneling when texting and walking (Labonte-LeMoyne et al.,
2022) as measured by an electroencephalogram (EEG) headset. Given the lack of research on the
impacts of texting on pedestrians’ cognitive processes, further studies can contribute valuable
insight to the understanding of this task type.

Three studies investigated secondary task performance while walking (Chopra et al., 2018; Hinton
et al., 2018; Pelicioni et al., 2023). Chopra et al. (2018) observed significantly lower texting

performance while participants walked. Similarly, Pelicioni et al. (2023) reported a significant
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decrease in texting accuracy while participants walked. In contrast, Hinton et al. ‘s (2018) study
reported mixed results as participants texting accuracy remained constant across conditions but
their typing speed was significantly slower when walking. Taken together, the results suggest that
texting while walking does have an effect on task performance. However, as results from Hinton
et al.’s (2018) study show mixed results, additional research could address these nuances and

deepen our understanding of its effects on pedestrians.

2.2.3 The Impact of Group Texting on Pedestrians

Group texting presents different challenges compared to one-on-one texting as it could introduce
additional social elements such as the feeling of not wanting to be left out or missing out on
conversations (Marengo et al., 2021). Despite its unique challenges, research on the impacts of
group texting remains limited. As seen in Annexe A, only two studies have studied group texting.
A recent study found that group texting significantly impacts a pedestrian's walking behavior
(Mourraet al., 2020). Another recent study examined how group texting affects pedestrians’ visual
detection abilities and cognitive processes (Labonte-LeMoyne et al., 2022). Results revealed that
group texting significantly impairs a pedestrian's ability to visually identify another pedestrian’s
walking direction, while its effects on cognitive engagement yielded mixed results. Further
research is needed to understand the impacts of group texting on pedestrians. This should include
investigating how it affects gait, auditory detection, and secondary task performance, since no
research has been conducted on these tasks.

2.2.4 The Impact of Writing an Email on Pedestrians

One literature review (Scopatz & Zhou, 2016) and one newer study (Labonte-LeMoyne et al.,
2022) examined the effects of writing an email while walking. In Scopatz & Zhou’s (2016)
literature review, writing an email was found to significantly impact pedestrians walking behaviors
and safety. However, another study looking at participants' visual ability to detect another walker’s
direction and their levels of cognitive engagement yielded non-significant results (Labonte-
LeMoyne et al., 2022) (Labonte-LeMoyne et al., 2022). Results seem to indicate that writing an
email could impact pedestrians. Additional research could help support these findings and deepen

our understanding of its implications on pedestrians. Since there is no existing research on
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pedestrians’ gait, auditory detection, and secondary task performance, studies should focus on

these areas to expand our understanding of this task type.

2.2.5 The Impact of Talking on the Phone on Pedestrians

Talking on the phone is the second most studied task following texting. The majority of the studies
reported that the action of talking on the phone while walking significantly impacts on pedestrian
walking behavior and safety (Dam et al., 2023; Li & Ming, 2016; Raoniar & Maurya, 2023;
Scopatz & Zhou, 2016; Sobrinho-Junior et al., 2022; Stavrinos et al., 2018; Syazwan et al., 2017).
Within these studies, two literature reviews by Scopatz & Zhou (2016) and Stavrinos et al. (2018)
mention that talking on the phone alters pedestrian walking behavior and compromises their safety.
However, two other literature reviews reported mixed results regarding this relationship (Simmons
et al., 2020; Yadav & Velaga, 2022), and one study found no significant results (Yuanyuan et al.,
2017). Research on the relationship of talking on the phone and pedestrians’ walking behavior
show conflicting results. Further research may be needed to gain deeper insight into the nuances

of talking on the phone while walking.

Extensive research has examined the impact of talking on the phone on pedestrian gait.
One literature review by Stravinos et al. (2018) and one newer study by Bovonsunthonchai et al.
(2020) concluded that talking on the phone significantly impacts pedestrian gait. However, a
literature review by Yadav & Velaga (2022) and a separate study by Walsh et al. (2019) yielded
mixed results. In contrast, a literature review on pedestrian gait by X. Zhang et al. (2023) and
another study by Yuanyuan et al. (2017) found no significant changes in gait when pedestrians
were talking on their phones. Additionally, the same literature review on gait by X. Zhang et al.,
(2023) examined pedestrians dialing a phone number while walking and also found no significant
results. Given the variability in these results, additional research could provide a more
comprehensive understanding of the impact of talking on the phone on pedestrian gait.
Regarding pedestrians’ ability to visually detect their surroundings, only one study reported that
talking on the phone significantly impacts pedestrians' (Wang et al., 2022). However, Yadav &
Velaga’s (2022) literature review and a separate study by Chen & Pai, (2018a) yielded mixed

29



results. Further investigation into this relationship could help respond to the inconsistencies

observed across studies.

All studies consistently reported that talking on the phone significantly impacts auditory detection
(P. L. Chen & Pai, 2018a; Davis et al., 2021; Davis & Barton, 2017; Wang et al., 2022), as this
activity requires pedestrians to use their auditory resources, consequently diminishing their ability

to detect auditory stimuli in their environment.

Limited research has investigated pedestrians’ cognitive processes while simultaneously talking
on the phone and walking. Nevertheless, this study found a significant impact on pedestrians’
cognitive processes under these conditions (Wang et al., 2022). Future studies could investigate
pedestrian’s cognitive processes while talking on the phone to gain a comprehensive understanding
of its implications. In terms of secondary task performance while talking on the phone, no studies

have explored this yet and could be an interesting path for future studies.

2.2.6 The Impact of Gaming on Pedestrians

Regarding pedestrian walking behaviors and safety, one literature review (Scopatz & Zhou, 2016)
and three other studies reveal that gaming significantly impairs pedestrians' walking behavior and
safety (P.-L. Chen & Pai, 2018; Mourra et al., 2020; Pourchon et al., 2017). Additionally, engaging
in mobile games while walking is shown to significantly modify pedestrians’ gait behavior
(Bovonsunthonchai et al., 2020; Luo et al., 2023). Two studies have reported that playing mobile
games while walking significantly impacts pedestrians' ability to visually detect their surroundings
(P. L. Chen & Pai, 2018a; Labonte-LeMoyne et al., 2022). Furthermore, Chen & Pai (2018a) found
that gaming significantly impairs the ability to detect auditory signals in the environment. Notably,
Labonte-LeMoyne et al. (2022) also investigated pedestrians’ cognitive processes and found
significant results. One interesting conclusion of Labonte-LeMoyne et al. (2022) was that gaming
led to the most deteriorating pedestrian performance compared to texting. Despite indications that
gaming is riskier than other commonly studied tasks such as texting, texting remains widely
regarded as the most dangerous task type while walking. Overall, gaming has received moderate

attention and its results show that gaming significantly alters pedestrians walking behavior, safety,
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gait, visual detection, auditory detection and cognitive processes. No research has been conducted
on task performance of gaming while walking which could be an interesting path to follow for

future research.

2.2.7 The Impact of Browsing on a Mobile Phone on Pedestrians

Two studies found that browsing on your phone while walking significantly influenced
pedestrians’ walking behavior and safety (Li & Ming, 2016; Scopatz & Zhou, 2016). However, a
meta-analysis by Simmons et al. (2020) reported mixed results. Two observational studies reported
that participants who were looking at their screens while crossing the road did significantly impact
their walking behaviors and safety (Yuanyuan et al., 2017; H. Zhang et al., 2019). Another meta-
analysis investigated pedestrians’ gait while browsing on their phones and found no significant
results (X. Zhang et al., 2023). Chen & Pai’s (2018a) study reported mixed results concerning
visual detection and found no significant effects on auditory detection. Overall, research on
pedestrians’ behavior, safety, gait, and visual detection while browsing on a mobile phone yielded
mixed results, highlighting the need for further investigation. Additionally, research has not
investigated the impact of browsing on pedestrians’ cognitive processes and secondary task

performance.

2.2.8 The Impact of Reading on Pedestrians

A literature review conducted by Scopatz & Zhou (2016) revealed that reading has a significant
impact on pedestrians’ walking behaviors and safety. Concerning gait, only one study yielded
significant results (Luo et al., 2023), while another study reported mixed results (Walsh et al.,
2019). A literature review on pedestrians’ gait revealed that reading does not yield any significant
effects (X. Zhang et al., 2023). Regarding visual detection, reading was found to not have
significant results in one study (Labonte-LeMoyne et al., 2022). Similarly, the same study found
no significance of reading on participants’ cognitive processes while walking (Labonte-LeMoyne
et al., 2022). In general, according to the literature review by Scopatz & Zhou’s (2016), reading
significantly impacts pedestrians’ walking behaviors and safety. However, its effects on gait,

visual detection, and cognitive processes is less clear and could benefit from further research.
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Furthermore, future work should focus on studying the effects of reading on pedestrians’ auditory

detection and secondary task performance as no research has been conducted in this area.

2.2.9 The Impact of Social Media & Short Videos on Pedestrians

Research on the impacts of social media use while walking is limited. One study investigated the
effects of social media and found significant impacts on pedestrians’ walking behaviors and safety
(Gruden et al., 2022). Another study found that social media significantly impacted pedestrians’
inattentional blindness, as they did not notice a clown walking in the opposite direction and lacked
situational awareness, being unable to remember how many seconds remained before crossing the
street (P. L. Chen & Pai, 2018a). In contrast, this study found that social media did not significantly
impact their auditory detection of a national anthem playing in the background (P. L. Chen & Pai,
2018a). Given the widespread use of social media in people’s daily lives, additional research is
needed to further understand its potential risks. Similarly, watching short videos while walking
has received limited attention, with only one study by Bovonsunthonchai et al. (2020)
demonstrating that this task significantly impacts a pedestrian's gait. In today’s world watching
short-form videos on social media is common, and further research regarding these two tasks is
crucial to understand the potential risks that pedestrians may face. Future research could also
examine the effects of gait, cognitive processes, and secondary task performance since no studies

have examined this.

2.2.10 The Impact of Listening to Music on Pedestrians

Numerous studies have investigated the impact of listening to music while walking, yielding
various results. One literature review (Scopatz & Zhou, 2016) and three other studies reported
significant effects of listening to music on pedestrians’ walking behaviors and safety (Li & Ming,
2016; Raoniar & Maurya, 2023; Syazwan et al., 2017). Another literature review (Stavrinos et al.,
2018) and another recent study yielded mixed results (Dam et al., 2023). Two literature reviews
(Simmons et al., 2020; Yadav & Velaga, 2022) and another study found no significant impact on
pedestrians’ walking behaviors and safety (H. Zhang et al., 2019). Notably, across all studies,
listening to music did not significantly influence pedestrians’ gait (Bovonsunthonchai et al., 2020;
Stavrinos et al., 2018; Yadav & Velaga, 2022; X. Zhang et al., 2023). Among the studies
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examining visual detection, one reported a significant impact on pedestrians' ability to detect their
surroundings (Wang et al., 2022), one study yielded mixed results (P. L. Chen & Pai, 2018b), while
another literature review found no significant results (Yadav & Velaga, 2022). Regarding auditory
detection, two studies indicated a significant impact of listening to music (P. L. Chen & Pai, 2018a;
Wang et al., 2022), while another yielded mixed results (Davis et al., 2021). Lastly, only one study
explored cognitive processes while listening to music while walking, revealing significant effects
(Wang et al., 2022). In summary, research on listening to music while walking shows that the
effects on pedestrian behaviors are varied, while gait is clearly not affected. Studies on visual
detection, auditory detection, and cognitive processes remain limited and could benefit from
further research. Additionally, no studies have examined the effects of listening to music on

secondary task performance.

2.3 Comparing Secondary Task Types on Pedestrian Performance

Out of the 34 studies identified, only 15 of them directly compared different task types between
each other (see Annexe B). The following sections examine the body of research comparing
different mobile task types. Specifically, the task types examined will include texting, group
texting, writing an email, talking on the phone, dialing, gaming, browsing, reading, social media,

watching a video, and listening to music.

2.3.1 Studies Comparing Texting to Other Secondary Task Types
Regarding texting, this task type has been extensively compared to activities such as talking on the

phone (Bovonsunthonchai et al., 2020; P. L. Chen & Pai, 2018a; Davis & Barton, 2017; Raoniar
& Maurya, 2023; Scopatz & Zhou, 2016; Simmons et al., 2020; Stavrinos et al., 2018; Wang et
al., 2022; Yadav & Velaga, 2022; X. Zhang et al., 2023), gaming (Bovonsunthonchai et al., 2020;
P. L. Chen & Pai, 2018a; Labonte-LeMoyne et al., 2022; Luo et al., 2023; Mourra et al., 2020;
Pourchon et al., 2017; Scopatz & Zhou, 2016), and listening to music (Bovonsunthonchai et al.,
2020; P. L. Chen & Pai, 2018a; Raoniar & Maurya, 2023; Scopatz & Zhou, 2016; Simmons et al.,
2020; Stavrinos et al., 2018; Wang et al., 2022; Yadav & Velaga, 2022; X. Zhang et al., 2023).
Texting has been less frequently compared to other mobile task types, such as group texting

(Labonte-LeMoyne et al., 2022; Mourra et al., 2020), writing emails (Labonte-LeMoyne et al.,
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2022; Scopatz & Zhou, 2016), browsing (P. L. Chen & Pai, 2018a; Scopatz & Zhou, 2016;
Simmons et al., 2020; X. Zhang et al., 2023), and reading (Labonte-LeMoyne et al., 2022; Luo et
al., 2023; Scopatz & Zhou, 2016; X. Zhang et al., 2023). Dialing (X. Zhang et al., 2023), social
media (P. L. Chen & Pai, 2018a), and watching a video (Bovonsunthonchai et al., 2020) each have
only one study that compared their outcomes to texting. Overall, texting emerges as the most
extensively compared mobile task type to other activities. Nevertheless, further studies are needed
to compare task types such as dialing, social media, and watching videos to gain deeper insight
into their distinctions relative to texting.

2.3.2 Studies Comparing Group Texting to Other Secondary Task Types
Group texting has been compared to various activities, including texting (Labonte-LeMoyne et al.,

2022; Mourra et al., 2020), writing emails (Labonte-LeMoyne et al., 2022), gaming (Labonte-
LeMoyne etal., 2022; Mourra et al., 2020) and reading (Labonte-LeMoyne et al., 2022). No studies
have compared group texting to tasks such as talking on the phone, dialing, browsing, social media,
watching a video, or listening to music. Additional studies are necessary to explore the differences
between group texting and other task types that have been less studied such as talking on the phone,

dialing, browsing, social media, watching a video, and listening to music.

2.3.3 Studies Comparing Writing an Email to Other Secondary Task Types
Writing an email has been compared to texting (Labonte-LeMoyne et al., 2022; Scopatz & Zhou,

2016), group texting (Labonte-LeMoyne et al., 2022), talking on the phone (Scopatz & Zhou,
2016), gaming (Labonte-LeMoyne et al., 2022; Scopatz & Zhou, 2016), browsing (Scopatz &
Zhou, 2016), reading (Labonte-LeMoyne et al., 2022; Scopatz & Zhou, 2016), and listening to
music (Scopatz & Zhou, 2016). Currently, there is no existing literature of studies comparing
writing an email to dialing, social media, and watching a video. There is a need for future research
to compare writing an email to secondary mobile task types such as dialing, social media, and

watching a video.
2.3.4 Studies Comparing Talking on the Phone to Other Secondary Task Types

Many studies regarding pedestrians talking on the phone have been compared to the secondary
tasks of texting (Bovonsunthonchai et al., 2020; P. L. Chen & Pai, 2018a; Davis & Barton, 2017;
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Raoniar & Maurya, 2023; Scopatz & Zhou, 2016; Simmons et al., 2020; Stavrinos et al., 2018;
Wang et al., 2022; Yadav & Velaga, 2022; X. Zhang et al., 2023) and listening to music
(Bovonsunthonchai et al., 2020; P. L. Chen & Pai, 2018a; Davis et al., 2021; Raoniar & Maurya,
2023; Scopatz & Zhou, 2016; Simmons et al., 2020; Stavrinos et al., 2018; Wang et al., 2022;
Yadav & Velaga, 2022; X. Zhang et al., 2023). Additionally, writing an email (Scopatz & Zhou,
2016), dialing (X. Zhang et al., 2023) and reading (Scopatz & Zhou, 2016; X. Zhang et al., 2023)
have also been widely studied, as evidenced in their inclusion in literature reviews. Furthermore,
other secondary task types such as gaming (Bovonsunthonchai et al., 2020; P. L. Chen & Pai,
2018a; Scopatz & Zhou, 2016), social media (P. L. Chen & Pai, 2018a), and watching a video
(Bovonsunthonchai et al., 2020) have also been studied though to a lesser extent. Among
secondary task types, and group texting are the only two that have not been studied in comparison
to talking on the phone. Additional research is needed to investigate group texting, watching the

screen, social media, and watching videos in comparison to talking on the phone.

2.3.6 Studies Comparing Dialing to Other Secondary Task Types
One literature review examined the impacts of dialing compared to other secondary task types such

as texting, talking on the phone, browsing, reading, and listening to music (X. Zhang et al., 2023).
However, no studies have compared dialing a phone number to other secondary task types such as
group texting, writing email, gaming, social media, and watching a video. Further research on

these secondary task types could highlight the different implications for pedestrians.

2.3.7 Studies Comparing Gaming to Other Secondary Task Types
Gaming has been extensively compared to texting (Bovonsunthonchai et al., 2020; P. L. Chen &

Pai, 2018a; Labonte-LeMoyne et al., 2022; Luo et al., 2023; Mourra et al., 2020; Pourchon et al.,
2017; Scopatz & Zhou, 2016), with subsequent comparisons often involving talking on the phone
(Bovonsunthonchai et al., 2020; P. L. Chen & Pai, 2018a; Scopatz & Zhou, 2016) and listening to
music (Bovonsunthonchai et al., 2020; P. L. Chen & Pai, 2018a; Scopatz & Zhou, 2016). Gaming
has also been compared to other secondary task types such as group texting (Labonte-LeMoyne et
al., 2022; Mourra et al., 2020), writing an email (Labonte-LeMoyne et al., 2022; Scopatz & Zhou,
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2016), browsing (P. L. Chen & Pai, 2018a; Scopatz & Zhou, 2016), reading (Labonte-LeMoyne
etal., 2022; Luo et al., 2023; Scopatz & Zhou, 2016), social media (P. L. Chen & Pai, 2018a) and
watching a video (Bovonsunthonchai et al., 2020). However, no studies have examined the
relationship between gaming and other secondary task types such as dialing which could benefit
from further investigation. Additionally, previously mentioned task types such as group texting,
social media, and watching a video have received limited research and could benefit from further

investigation.

2.3.8 Studies Comparing Browsing on a Mobile Phone to Other Secondary Task Types
Browsing on a mobile phone has mostly been compared to texting (P. L. Chen & Pai, 2018a;

Scopatz & Zhou, 2016; Simmons et al., 2020; X. Zhang et al., 2023), talking on the phone (P. L.
Chen & Pai, 2018a; Scopatz & Zhou, 2016; Simmons et al., 2020; X. Zhang et al., 2023) and
listening to music (P. L. Chen & Pai, 2018a; Scopatz & Zhou, 2016; Simmons et al., 2020; X.
Zhang et al., 2023). It’s worth noting that the literature reviews conducted by Scopatz & Zhou
(2016), Simmons et al. (2020), X. Zhang et al. (2023) provide comprehensive analyses of these
comparisons and are particularly important due to their depth of research. Additionally, other
secondary task types such as writing an email (Scopatz & Zhou, 2016), dialing (X. Zhang et al.,
2023), gaming (P. L. Chen & Pai, 2018a; Scopatz & Zhou, 2016), reading (Scopatz & Zhou, 2016;
X. Zhang et al., 2023) and social media (P. L. Chen & Pai, 2018a) have also been compared to
pedestrians browsing on their mobile phones. However, no research has been conducted to
compare browsing to other activities such as group texting, and watching a video, indicating a
significant gap in the literature that requires further investigation. Furthermore, it’s important to
highlight that only one study by Chen & Pai (2018a) has examined the relationship between
browsing and social media. Future studies could delve deeper into the different implications

between browsing and social media while walking.

2.3.8 Studies Comparing Reading to Other Secondary Task Types
The act of reading while walking has been mostly compared to texting (Labonte-LeMoyne et al.,

2022; Luo et al., 2023; Scopatz & Zhou, 2016; X. Zhang et al., 2023), gaming (Labonte-LeMoyne
et al., 2022; Luo et al., 2023; Scopatz & Zhou, 2016), and listening to music (Scopatz & Zhou,
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2016; X. Zhang et al., 2023). Other secondary task types were also studied such as group texting
(Labonte-LeMoyne et al., 2022), writing an email (Labonte-LeMoyne et al., 2022; Scopatz &
Zhou, 2016), talking on the phone (Scopatz & Zhou, 2016; X. Zhang et al., 2023), dialing (X.
Zhang et al., 2023), and browsing (Scopatz & Zhou, 2016; X. Zhang et al., 2023). Studies

comparing reading with social media or watching videos could benefit from further research.

2.3.9 Studies Comparing Social Media and Watching Videos to Other Secondary Task Types
Social media has been compared to secondary task types such as texting, talking on the phone,

gaming, browsing, and listening to music (P. L. Chen & Pai, 2018a). Social media has not been
compared to group texting, writing an email, dialing, reading, watching a video, and watching
the screen. It is worth mentioning that only one study conducted by Chen & Pai (2018a) has
investigated social media and its outcomes compared to various other secondary task types.
Further research is needed on social media use while walking, in comparison with other tasks, in
order to better understand its implications for pedestrians. Similarly, only one study investigated
the comparative outcomes of watching videos while walking to other task types
(Bovonsunthonchai et al., 2020). This study compared watching a video to texting, talking on the
phone, gaming, and listening to music. Watching a video while walking has not been compared
to the following secondary task types: group texting, writing an email, dialing, browsing,
reading, social media, and watching the screen. Further studies are needed on pedestrians
watching videos while walking in comparison to other task types to improve the understanding
and impact it has on pedestrians.

2.3.10 Studies Comparing Listening to Music to Other Secondary Task Types
Listening to music has been vastly compared to texting (Bovonsunthonchai et al., 2020; P. L. Chen

& Pai, 2018a; Raoniar & Maurya, 2023; Scopatz & Zhou, 2016; Simmons et al., 2020; Stavrinos
et al., 2018; Wang et al., 2022; Yadav & Velaga, 2022; X. Zhang et al., 2023) and talking on the
phone (Bovonsunthonchai et al., 2020; P. L. Chen & Pai, 2018a; Davis et al., 2021; Raoniar &
Maurya, 2023; Scopatz & Zhou, 2016; Simmons et al., 2020; Stavrinos et al., 2018; Wang et al.,
2022; Yadav & Velaga, 2022; X. Zhang et al., 2023) . Other studies have compared themselves to
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listening to music, secondary task types such as writing an email (Scopatz & Zhou, 2016), dialing
(X. Zhang et al., 2023), gaming (Bovonsunthonchai et al., 2020; P. L. Chen & Pai, 2018a; Scopatz
& Zhou, 2016), browsing (P. L. Chen & Pai, 2018a; Scopatz & Zhou, 2016; Simmons et al., 2020;
X. Zhang et al., 2023), reading (Scopatz & Zhou, 2016; X. Zhang et al., 2023), social media (P. L.
Chen & Pai, 2018a), and watching a video (Bovonsunthonchai et al., 2020). No studies have
compared listening to music to group texting. Future studies could investigate the act of group
texting while walking, or other less-studied secondary tasks such as social media or watching a
video. This would help further understand their differences.

2.4 Summary of Secondary Task Type Impacts on Pedestrian Performance
The objective of this literature review is to examine the impact of mobile multitasking on
pedestrians, considering various mobile tasks and their effects. A comprehensive search resulted
in a total of 34 articles, including five review articles that identify different secondary task types
and their effects on pedestrians.

Texting emerged as the most extensively researched task type, consistently showing significant
impacts across various outcomes of pedestrian performance. Talking on the phone and listening to
music have also been extensively researched but appear to be less impactful than texting. Other
less explored tasks such as gaming, have shown significant effects across all studies. One study
highlighted that gaming can impair pedestrians more severely than texting (Labonte-LeMoyne et
al., 2022), emphasizing the necessity for further research into the risk associated with gaming while
walking. Similarly, social media use and watching videos have received limited research but have
shown to significantly impair pedestrian performance. Given the increasing prevalence of these
activities, particularly on platforms such as TikTok and Instagram, additional research in these
areas is crucial for understanding their implications on pedestrian safety.

When reviewing the literature, six main outcomes on pedestrian performance were identified:
pedestrian walking behaviors and safety, gait, visual detection, auditory detection, cognitive
processes, and secondary task performance. Studies on pedestrian walking behaviors and safety
were the most researched, followed by those focusing on pedestrian gait. Visual detection and

auditory detection received moderate attention, whereas studies on pedestrians’ cognitive

38



processes and their secondary task performance were less common. Studying these outcomes in
further detail could provide a comprehensive understanding of how pedestrians are impacted when

using mobile phones while walking.

Of the 34 articles retrieved for this literature review, only 15 are comparative studies. Future
studies should focus on conducting more comparative studies of tasks to fully understand the
differing outcomes and implications on pedestrian safety and behaviors. Most of the comparative
studies included tasks like texting, talking on the phone, and listening to music. The least explored
tasks in comparative studies were group texting, social media, and watching videos. Further
comparative studies should be implemented with these less studied tasks. Especially those tasks
related to social media and videos. Today, they are widely used by individuals, and short-formed
videos have been added to many social media platforms such as TikTok, Instagram, YouTube,
Facebook. Future studies should focus on studying this new phenomenon as it could have risky

consequences on pedestrians while crossing the road.
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Chapter 3: Research Model

This chapter presents the development of the hypotheses that led to the construction of the research
model used in this thesis. It begins with section 3.1, which provides a brief overview of the theories
used to develop the research model. In section 3.2, the potential effects of different task types on
cognitive absorption are explored. Section 3.3 examines how cognitive absorption could influence
recall accuracy of the environment. Section 3.4 delves into the potential relationship between
cognitive absorption and recall accuracy of time. Section 3.5 will present the potential direct effects
of task type on recall accuracy of time and environment. Finally, the complete research model is
presented in section 3.6.

3.1 Model Development

To answer the research questions, a model was developed to examine how different task types can
impact a pedestrian’s ability to recall their environment and recall time, while also evaluating how
cognitive absorption mediates this relationship. In the hypothesis development that follows, the
study draws on three existing theories, namely the theories of cognitive absorption, inattentional
blindness, and time perception. The research model (see Figure 1) and its accompanying
hypotheses are explained in the sections below.

3.2 The effects of Task Type on Cognitive Absorption

As seen in the literature, pedestrians who mobile multitask while walking are more likely to be
injured or involved in an accident (Retting & Consulting, 2017; Thompson et al., 2013). This may
be due to pedestrians becoming absorbed in their phones. Therefore, this study aims to examine
the potential effects of cognitive absorption on pedestrians using their mobile phones while
walking. Cognitive absorption is described as a state of deep involvement with a software
(Agarwal & Karahanna, 2000). Cognitive absorption is exhibited through the following five
dimensions: temporal dissociation, focused immersion, heightened enjoyment, control, and
curiosity (Agarwal & Karahanna, 2000). The first dimension, temporal dissociation, refers to an
individual’s inability to register the passage of time while being engaged in an interaction
(Agarwal & Karahanna, 2000). Focused immersion describes a state of total engagement in an
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interaction where other attentional demands are ignored (Agarwal & Karahanna, 2000).
Heightened enjoyment reflects the pleasurable aspects of an interaction (Agarwal & Karahanna,
2000). Control is when an individual perceives being in charge of their interaction (Agarwal &
Karahanna, 2000). Finally, curiosity reflects the extent to which the experience stimulates an
individual’s sensory and cognitive curiosity (Agarwal & Karahanna, 2000). Labonte et al. (2022)
suggested that future research should examine outcomes such as cognitive absorption in a mobile
device task and investigate its impacts on pedestrians. In this study’s model, it is hypothesized that

certain task types would exhibit higher levels of cognitive absorption than others.

Based on the literature review conducted, it was decided to examine specific task types such as
texting, gaming, reading and social media. These task types were chosen because they are
commonly used on the phone. Additionally, some literature has found effects of these types of
multitasking (Gruden et al., 2022; Scopatz & Zhou, 2016; Yadav & Velaga, 2022), but rarely
compares them all together. From the literature review, it was shown that pedestrians who text or
play video games on their mobile phone while walking are significantly impacted. This finding
prompted the decision to include these activities in the study. In addition, reading was included as
a task type with potentially less impact, and social media was added because it is less studied in
the literature. These task types will be discussed in further detail in the following sections, along

with their possible effects on cognitive absorption.

3.2.1 Gaming & Cognitive Absorption
As indicated in the literature review, gaming has been shown to significantly impact pedestrians.

In this study, it is anticipated that gaming will exhibit higher cognitive absorption in pedestrians

compared to other certain task types, given the immersive features of mobile games.

Games are often designed to be immersive in order to monetize users’ prolonged interactions
through advertisements or purchases of additional features of the game (Montag et al., 2019). For
example, many games follow a “Freemium” model in which users can download the basic version
of the game for free and spend money for extra features or the premium version of the game

(Montag et al., 2019). Several techniques are used to increase user flow - becoming deeply
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immersed or absorbed in the game such that they lose track of time and space - to prolong user

interaction with the game (Montag et al., 2019).

Many mobile games are designed to be very fast-paced which can highly absorb users into their
mobile games experience. For example, in the game “Tetris” blocks of different shapes continually
fall, making users take quick decisions on how to position them. The player loses the game when
too many blocks are present. As the game progresses, the pace increases and the user must
continually interact and remain attentive to progress to the next level and avoid losing points or
status. As a result of this ongoing attention and interaction, users engaged in fast-paced games may

experience higher levels of absorption.

Mobile games are often designed to have extrinsic rewards in order to make users come back for
more (Wu & Santana, 2022). Some examples of extrinsic gaming elements can include
achievements, badges, points, rewards, feedback and challenges that can enforce long-term
retention in users (Birk et al., 2016; Wu & Santana, 2022). Users spend more time playing the
game in order to reach the next level and receive more rewards, which may result in higher levels

of absorption.

Games also include intrinsic rewards and are designed to engage users emotionally to maintain
their interest (Wu & Santana, 2022). Intrinsic gaming elements are composed of groups, messages,
blogs, chats, progressive bars, levels, leaderboards, profiles, notification controls, avatars, etc...
Games can evoke positive emotions, providing a fun break from boredom and offering an escape
from one’s reality (Boyle et al., 2012). Games can also play on negative emotions. For example,
research has found that the near-misses of the mobile game Candy Crush, and the associated
frustration had the strongest effect on users’ motivation to continue playing the game (Larche et

al., 2017).

These various characteristics of mobile games may make them more cognitively absorbing, to the

point where they can develop an addictive nature and lead to serious addiction (André et al., 2020;
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Montag et al., 2019, 2021). Thus, mobile gaming is expected to result in higher cognitive

absorption than other mobile tasks during pedestrian multitasking.

3.2.2 Texting & Cognitive Absorption
As indicated in the literature review, texting has been shown to significantly impact pedestrians.

Numerous elements present on texting platforms could further absorb users in their mobile phones.
A primary distraction that draws users into their mobile phones is notifications, which alert users
through either ringing or vibrating. These notifications create an attentional cost on mobile phone
users (Stothart et al., 2015) diverting their attention away from their surroundings and towards
their mobile device. The act of texting is also a very interactive task that requires users to engage
with their phones by typing messages with their fingers. While texting users could be highly
absorbed with their phones as they have to focus on simultaneously writing their messages and

ensure correct spelling.

Additionally, numerous features create a certain amount of social pressure associated with texting,
resulting in users becoming deeply absorbed in their phones. For example, the “double tick”
feature on WhatsApp indicates when a message is delivered and read, creating social pressure by
nudging users to respond quickly to their peers (Montag et al., 2019). Many other messaging
platforms, such as iPhone’s iMessage and Facebook Messenger, have adopted this feature. Another
study exploring social pressure in mobile instant messaging platforms revealed that mobile phone
users expect fast responses (Pielot et al., 2014). As a result of these expectations, users may feel
pressured to respond faster to avoid keeping the other person waiting, thereby further diverting

their attention into their phones.

Another important social aspect that could entice users to quickly respond to their text messages
is the concept of FOMO (Fear of Missing Out) (Montag et al., 2019). FOMO refers to the urge of
staying constantly connected with others’ activities and the anxiety of missing out on something
within one’s social network (Montag et al., 2019). Therefore, users experiencing FoMO could be

more absorbed into their phones to ensure they never miss text messages sent by their peers. All
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of these social pressure elements related to texting draws users’ attention to their mobile phones,

leading them to potentially becoming highly absorbed in their devices.

The pace of conversation can also be influenced externally by the recipient of the messages. For
instance, if the user is communicating to an important individual such as their boss, they might
respond more promptly. This could potentially absorb users into their phones as they feel

compelled to respond quickly to their peers.

Overall, texting encompasses numerous features and elements that may deeply absorb users into
the mobile world, diverting their attention away from their surroundings. Consequently, it is
anticipated that texting may create higher levels of cognitive absorption compared to other certain
task types.

3.2.3 Reading & Cognitive Absorption
Reading may have less influence on cognitive absorption in several ways. To begin with, reading

on a mobile phone is less interactive than the other tasks mentioned, as the user only needs to scroll
down to continue reading or select another article by tapping their finger. Reading is also less
attention-seeking, as there are no notifications that call for your attention like text message or
dynamic elements in gaming that demand immediate attention. Additionally, reading an article
lacks the social pressure present in texting, as it is an individual task with no involvement of other
people. Reading is also a slower activity as users can read at their own pace. This task could also
be perceived as less “fun” than the other tasks, potentially resulting in lower user absorption.
Therefore, it is expected that reading will exhibit the lowest cognitive absorption compared to the

other task types mentioned.

3.2.4 Short-form social media videos & Cognitive Absorption
As seen in the literature, texting and gaming seem to significantly impact pedestrians when mobile

multitasking while walking. Given the limited research on social media, its effects on pedestrians
remain uncertain. This study aims to further investigate this task type in order to understand its

consequences. Social media platforms such as Instagram embody various features that can
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captivate users and keep them absorbed with their phones. Some examples of such features include
messaging your friends, scrolling through short-form videos, reading captions, and liking pictures
from your feed of your friends, celebrities or companies. This study will only focus on short-form
videos, a relatively new way to consume social media content. This type of content has grown
increasingly popular over the last couple of years and represents 90% of internet traffic in 2024
(20+ Interesting Short Form Video Statistics & Trends (2024), 2024). Ever since TiktTok came
out in 2016 (TikTok Revenue and Usage Statistics (2024) - Business of Apps, 2024), many various
other social media platforms have adopted a similar style of content like for example Instagram,
Facebook, YouTube.

This study will focus on Instagram’s short form videos called “Reels”. The videos could potentially
be absorbing due to various characteristics of the social media platform. It is important to note that
social media platforms such as Instagram, are designed to be highly immersive capturing users’
attention for extended periods of time. The goal for social media companies is to make users stay
as long as possible on their platforms to gain insights on their users and generate revenue through
microtargeting and advertisements (Montag et al., 2021). A feature used by designers to prolong
the usage time of users is the endless scrolling of videos (Montag et al., 2019). Additionally, the
application has a strong machine learning algorithm that shows users of the application what they
like (Montag et al., 2019) therefore resulting in the gratification of an individual’s needs (Montag
et al., 2021). As users are shown more content suited for them, they are more likely to stay on the
application longer and further immersed. These features can potentially lead to addictive behaviors
(Montag et al., 2021), causing users to become further immersed in their phones and prolonging

their stay on the platform.

There is also an aspect of social pressure relating to watching short-form videos on social media
platforms. The design of these platforms can make users experience FOMO (Fear of Missing Out)
(Montag et al., 2021) as users don’t want to miss what is happening on their social network. For
example, users could not want to miss the latest trends or challenges that their social network is

participating in (Montag et al., 2021). As users want to stay informed about what is happening on
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their social network, they may prolong their stay and watch many videos, becoming further

absorbed into the platform.

Certain characteristics of short-form social media videos might result in them being less
cognitively absorbing in comparison to other task types. For example, compared to gaming or
texting, users interact less with the screen when watching short-form videos, as they only need to
swipe up or down or tap to like a video. Videos can also be paused or controlled, allowing users
to take their time watching them. Users also have the ability to rewatch videos, ensuring they don’t

miss any important information, unlike games which could result in losing points.

Given these various potential effects of short-form videos, the relationship between this type of
multitasking and cognitive absorption remains unclear. Further research is needed to better
understand how this type of task can impact a user’s cognitive absorption. Overall, users who
engage with short-formed social media videos are expected to experience some level of cognitive

absorption.

After reviewing the task types of texting, gaming, reading and social media short-form videos, the

following hypotheses are presented:

H1: The type of task pedestrians engage in while mobile multitasking will influence cognitive

absorption in the following ways:

H1a: The types of tasks pedestrians engage in while mobile multitasking, such as gaming
or texting, will lead to higher levels of cognitive absorption.
H1b: The types of tasks pedestrians engage in while mobile multitasking, such as reading
or social media, will lead to lower levels of cognitive absorption.
H1c: There will be a relationship between pedestrians multitasking with short-formed

social media videos and cognitive absorption.
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3.3 The effects of Cognitive Absorption on Recall Accuracy of Environment

As mentioned previously, cognitive absorption is defined as a state of deep involvement a user has
in a software (Agarwal & Karahanna, 2000). Cognitive absorption is composed of the following
five dimensions: temporal dissociation, focused immersion, heightened enjoyment, control, and
curiosity (Agarwal & Karahanna, 2000). The theory of cognitive absorption can also help us
understand effects on task performance. Cognitive absorption suggests that as users become more
absorbed in their task, their performance on that specific task improves due to their full immersion.
However, in the context of pedestrian multitasking, users must simultaneously engage in the two
activities of using their phone and walking. In such a dynamic environment, certain types of tasks
may increase absorption in the smartphone task, thereby reducing cognitive resources available
for walking. When cognitive resources are diverted away from the walking task, pedestrians may
have fewer resources available for environmental awareness. The theory of Inattentional Blindness

could explain the visual awareness part of these effects.

Inattentional blindness represents the failure to notice objects in our surroundings when our
attention is elsewhere (Mack, 2003; Mack & Rock, 1998; Simons & Chabris, 1999). In the context
of mobile multitasking, this represents a pedestrians’ inability to accurately recall elements in their
environment while using a mobile phone. In this study, the concept of inattentional blindness can
be used to explain how cognitive absorption influences the ability to accurately recall their
environment. The hypothesis presented is that people that report higher levels of cognitive
absorption while walking with their mobile phone will exhibit inattentional blindness and not be

able to accurately recall elements in their environment.

H2: Individuals with higher cognitive absorption will exhibit lower recall accuracy of

their environment.

3.4 The effects of Cognitive Absorption on Recall Accuracy of Time

When pedestrians engage in mobile multitasking while walking, their levels of absorption in their

mobile task can also impact other types of awareness such as a user's perception of time. As one
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of the dimensions of cognitive absorption states, temporal dissociation can occur to users as they
become so absorbed they are unable to register the passage of time while engaged in a mobile
interaction (Agarwal & Karahanna, 2000). As users become so deeply immersed in their task, they
lose track of time (Montag et al., 2019). The impact of cognitive absorption on an individuals’
time perception will be explored. The present study hypothesizes that individuals that rate higher
on the cognitive absorption scale will inaccurately recall the time spent on their phones while

walking. Hence the following hypothesis is posed:

H3: Individuals with higher cognitive absorption will exhibit lower accuracy of recall of time.

3.5 The direct effects of Task Type on Recall Accuracy of Environment and
Time

In addition to the indirect effects of task type on recall accuracy of environment and time through
cognitive absorption, there may also be direct effects. Understanding these direct effects is crucial
because it can provide a comprehensive overview of how different task types impact pedestrians’
recall accuracy, with or without cognitive absorption. Therefore, the following hypotheses are

proposed:

H4: The type of task pedestrians engage in while mobile multitasking will directly affect their

recall accuracy of their environment.

H5: The type of task pedestrians engage in while mobile multitasking will directly affect their

recall accuracy of time.

3.6 Research Model

The hypotheses discussed are illustrated in the following model (Figure 1). To summarize, the first
hypothesis (H1) examines how different task types pedestrians engage in while mobile
multitasking will influence cognitive absorption. Specifically, the task types of texting, gaming,

reading and social media will be explored. The second hypothesis (H2) investigates the

48



relationship between cognitive absorption and recall accuracy of environment. The third
hypothesis (H3) focuses on the relationship between cognitive absorption and recall accuracy of
time. The fourth hypothesis (H4) addresses the direct relationship between task type and recall
accuracy of environment. Finally, the fifth hypothesis (H5) examines the direct effects between

task type and recall accuracy of time.

Figure 1. Model of Study

Cognitive
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Recall Accuracy of
Environment

Task Type

Recall Accuracy of
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Chapter 4. Methodology

This chapter presents the methodology used for this research project. Section 4.1 details the
experimental protocol, including the experimental design, participants, stimulus description,
instruments and apparatus, questionnaires and measurements, and the procedure followed during
the experiment. Section 4.2, presents the analysis strategy that will be used to interpret the results

of this study.

4.1 Experimental Protocol
4.1.1 Experimental Design
The experiment used a between-subject with one factor (type of usage) design. Twenty participants

were randomly distributed through each of the four conditions. If participants were assigned to
Condition 1 — Texting, participants were instructed to text with their fictional friend Louis and
answer the text messages on the Facebook messaging platform in complete sentences while
walking. Participants were required to answer a set of predefined open-ended questions, which
were sent to them by either the research assistant or the student in charge of the project. In
Condition 2 — Reading, participants were instructed to read pre-selected news articles on the
LaPresse news application while walking. In Condition 3 — Gaming, participants were instructed
to play Tetris while walking. In Condition 4 — Instagram, participants were instructed to watch
short-form videos on the social media platform Instagram while walking. Instagram short-form
videos, known as “Reels”, range from fifteen to ninety seconds and are randomly shown to users
through an algorithm that prioritizes content based on users preferences. In each condition,
participants did not need to use their personal accounts. A fictional account was created for them
and a mobile phone was provided for them. The entire walking task lasted twenty minutes.

Participants had to walk around a gymnasium on a specific route that was defined with a red tape
placed on the ground. The route that participants had to walk was 40ft x 40ft. While participants
were walking around the room, a research assistant would hold a poster with a letter on it. Each
letter was shown for a period of one minute. A total of 16 letters were shown to participants. All
participants were exposed to the same sequence of letters for the same amount of time. The setup

of the data collection room is depicted in Figure 2.
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Figure 2. Picture of Data Collection Room

Note. As shown in the picture, the participant’s route was delimited by a red tape placed on the floor of gymnasium.
(*) At the table, the research assistant would show the letters (A, B, C, D) to participants.

4.1.2 Participants

Participants were recruited through the institution’s pool of participants. Potential participants
received an email detailing the experiment and monetary compensation they could receive to
participate in the study. When receiving the email, if participants were interested they first had to
respond to a screener questionnaire to verify if they could participate in the study. Participants
were excluded if they had a physical condition that could prevent them from walking for long
periods of time. Participants met the inclusion criteria if they were above 18 years old and were
physically capable of walking for long periods of time. After responding to the screener
questionnaire, participants could choose their time slot for the experiment. This study was
approved by the school’s Ethics Research Committee (Certificate #2023-5280).
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4.1.3 Stimulus Description
Visual Stimuli. A research assistant was present in the room holding up signs with letters (A, B,

C, D) on them. During the walking periods of participants, the assistant would show each letter for
a period of one minute. Participants were instructed to try to remember them as they would be

questioned about them in the end.

Auditory Stimuli. Sound signals coming from the computer speaker instructed participants when
to start and stop walking. When hearing the “Go” sound signal, participants would have to start
walking, and when hearing the “Stop” sound signal participants had to stop walking. This
procedure was designed to mimic real-life walking scenarios where pedestrians stop before
crossing a road, ensuring that the task closely resembles typical pedestrian behavior in such

situations.

4.1.4 Instruments and Apparatus
Camera. To film the participants’ real walking behavior, the Razer Kiyo Pro 1080p HD Webcam

(RZ19-03640100-R3U1) was used.

Cobalt Capture. Since this experiment was conducted outside the traditional laboratory setting,
specifically in a gymnasium, the research team needed a minimal and adaptable setup. We used a
video recording system called Cobalt Capture (Courtemanche, Sénécal, Léger, Fredette, 2022) to
record participants’ real-time walking behavior. This system is a software that can be accessible

online and connected to any camera linked to a computer.
Smartphone: The mobile phone that participants used during the experiment is a Galaxy A22

Samsung. A black piece of tape was discreetly placed at the top of the smartphone to cover the

time display and make participants lose track of time (See Figure 3).
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Figure 3. lllustration of Samsung Phone with Black Tape
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4.1.5 Questionnaire and Measurements

This section will summarize the list of measurements used throughout the experiment. Below this

section, Table 2 will present a summary of all the measurements used in this study.

Participants Demographics: For demographics, participants were asked to answer a

questionnaire about their gender, age, and level of education.

Accuracy Recall of Time: To test the participants’ recall accuracy of time, participants had to
answer a questionnaire right after the experiment where they were asked how much time they
thought passed by during the entire task (see Annexe E). Participants had to answer in the number
of minutes. The recall accuracy of time was then calculated using the normalized absolute error
formula. In this formula, the observed value represents the participant’s estimation of time, and

the ground truth is the actual time elapsed during the task. Here is the formula:

Normalized absolute error = absolute (observed value - ground truth)/ ground truth.
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Accuracy Recall of Environment: At the end of the experiment, participants were asked by
questionnaire how many letters they had seen during the task (see Annexe D). Participants could
answer with any number from O upwards. The recall accuracy of the environment was also
calculated using the normalized absolute error formula. The observed value represents the number
of letters reported by participants. The ground truth represents the actual number of letters shown

to participants during the task. Here is the formula:

Normalized absolute error = absolute (observed value - ground truth)/ ground truth.

Cognitive Absorption Scale: After the task, participants were asked to answer the Cognitive
Absorption scale (Agarwal & Karahanna, 2000) to evaluate their level of Cognitive Absorption
during the walking task. This scale has five dimensions that measures temporal dissociation,
focused attention, heightened enjoyment, control, and curiosity. This scale has 20 items rated on a
7-point Likert scale (1=strongly disagree; 7=strongly agree). The scale was adjusted to the mobile
multitasking context (see Annexe C).

Table 2. Summary Table of Measurements

Questionnaire Description

Pre-experiment Questionnaire (In gymnasium)

Participant Demographics Participants were asked about their gender, age and level of
education.

Post-experiment Questionnaire (In gymnasium)

Accuracy Recall of Time Open response in a number of minutes (see Annexe D).

Accuracy Recall of Environment Number of different times seen letter A, B, C and D (see
Annexe D).

Cognitive Absorption Scale 20 items. 7-point Likert scale (1=Strongly disagree,

7=Strongly agree) (see Annexe C).
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4.1.6 Procedure
The experiment was conducted in a gymnasium sports center. Participants were instructed to arrive

at the metro station where they were greeted by a research assistant that would direct t

hem to the designated test room. Once they arrived in the room, participants were instructed to
leave their personal belongings in a designated area. To make participants lose track of time, they
were asked to turn off their phones and remove their watches. Additionally, black tape was
discreetly placed on the computer where they had to fill out their questionnaire and on the top of
the mobile phone to avoid participants seeing the time (Figure 3). Before starting the experiment,
participants were instructed to read and fill out a consent form. Once the form was filled out,
participants were asked to fill out a pre-experiment survey on the assistant’s computer with a
demographic questionnaire. Once the participants completed the questionnaire, a brief description
of the task was given to them depending on which condition they were assigned to. Details of the
task conditions are presented in Table 3. After the verbal instructions were given to the participant,
the participant would have to start the task. The walking task in total lasted twenty minutes. At the
end of the task, participants were asked to fill out a post-experiment questionnaire that included
accuracy recall of time, accuracy recall of environment and the cognitive absorption questionnaire
(Agarwal & Karahanna, 2000). After finishing the questionnaire, the participant was asked to fill
out a compensation form and was then accompanied to the metro station. A detailed timeline of

the experiment is shown below in Figure 4.
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Figure 4. Procedure
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Table 3. Details of the Task Conditions

Conditions Details

Participants were asked to respond to text messages while walking. These
Texting (C1) text messages were a predefined list of questions sent by the research

assistant (see Annexe E).

Reading (C2) Participants were asked to read a list of news articles while walking.

Gaming (C3) Participants were asked to play the mobile game “Tetris” while walking. If
g participants lost in the game, they could restart the same level.

Social Media  Participants were asked to scroll through short-form videos on a social media

Videos (C4)  platform.

Note. C=Condition.
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4.2 Analysis Strategy for Results

For the statistical analyses, the software SAS 9.4 was used. The following analyses were done for

each hypothesis.

For H1 a linear regression model was used to estimate the relationship between task type and
cognitive absorption. Cognitive absorption was evaluated as a whole and by its individual
dimensions. The least square means of the adjusted averages was also compared. To see if there
was a significant difference between groups, a two-tailed test was also done. After that, to compare
the level of cognitive absorption between each task type, a pairwise comparison test was done.

The p-values were adjusted for the multiple comparisons by the method of Holms.

To evaluate H2 we used a linear regression model to investigate the relationship between cognitive
absorption and recall accuracy of environment. Cognitive absorption was evaluated as a whole and
by dimension. The p-value was adjusted with a 2-tailed test.

Similarly, to evaluate H3 a linear regression model was used to investigate the relationship
between cognitive absorption and recall accuracy of time. Cognitive absorption was analysed as a
whole and by its individual dimensions. The p-value was adjusted with a 2-tailed test.

For H4, a linear regression model was used to investigate the relationship between task type and
recall accuracy of environment. The least-square means of the adjusted averages were compared.
A two-tailed test was done to evaluate the significant difference between groups. To evaluate the
differences between task type and recall accuracy, a pairwise comparison was done. For this

analysis, the p-value was adjusted for multiple comparisons by the method of Holms.
Finally, for H5 a linear regression model was also used to investigate the relationship between task

type and recall accuracy of time. The least squares means were compared. A two-tailed test was

done to evaluate the significant difference between groups. To evaluate the differences between
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task type and recall accuracy, a pairwise comparison was done. For this analysis, the p-value was

adjusted for multiple comparisons by the method of Holms.
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Chapter 5: Analysis and Results

This chapter presents the results obtained from the experiment and analyzes them in relation to the
hypotheses. Section 5.1 provides a descriptive analysis of the results. The following section,
section 5.2, examines the findings related to the relationship between task type and cognitive
absorption. Section 5.3 focuses on the results concerning the relationship between cognitive
absorption and recall accuracy of the environment. Finally, section 5.4 presents the findings on the

relationship between task type and recall accuracy.

5.1 Descriptive Analysis
5.1.1 Description of Participants

A total of 80 participants were in the study with 38 women and 42 men. The average reported age
was 27.66 years old with an age range between 19 and 51 years (mean age: 27.66 years; S.D =
7.07). When reporting their highest level of education, 49% reported having a bachelor’s degree,
34% reported having a master’s degree, 4% reported having a doctoral degree, 4% reported having
a CEGEP degree, 1% reported having a high school degree and 8% reported having another type
of degree.

5.1.2 Descriptive Statistics
The descriptive statistics of all variables (see Table 4) show the means and standard deviations of

all 80 participants in terms of their cognitive absorption, recall accuracy of time and environment.

When looking at the descriptive statistics of participants’ cognitive absorption, the highest mean
score was observed in the texting condition (M=4.91, SD=0.562), while the lowest score was found
in the reading condition (M=4.63, SD=0.561).

When examining cognitive absorption by dimension, the highest temporal dissociation was
reported during the texting condition (M=5.85, SD=0.820), while the lowest was observed during

the gaming condition (M=5.21, SD=1.002). For focused immersion, the highest mean score was
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observed in the gaming condition (M=5.28, SD=0.660) and the lowest in social media (M=4.32,
SD=1.201). In terms of heightened enjoyment, participants scored highest in the social media
condition (M=5.33, SD=0.974) and the lowest during texting (M=4.79, SD=1.586). In the control
dimension, participants scored the highest mean score in the reading condition (M=4.08,
SD=0.779) and the lowest score in the lowest score in social media (M=3.72, SD=0.993). Finally,
in the curiosity dimension, the highest mean score was recorded in the social media condition
(M=4.87, SD=1.531) and the lowest in the gaming condition (M=4.22, SD=1.348).

In terms of recall accuracy of time, the gaming condition has the highest mean error (M=0.28,
SD=0.193) and social media the lowest (M=0.25, SD=0.185). For recall accuracy of environment,
the gaming condition has the highest mean error (M=0.64, SD=0.420), while the reading condition
has the lowest (M=0.30, SD=0.261).

Table 4. Descriptive Statistics

Texting Reading Gaming Social media

M SD M SD M SD M SD
CA 491 0562 4.63 0.561 4.72 0.635 4.75 0.762
TD 585 0.820 542 0.956 521 1.002 5.54 0.978
FIM 521 1075 445 1.038 5.28 0.660 4.32 1.201
HE 479 1586 448 1.192 5.01 1.071 5.33 0.974

CON 403 1.086 4.08 0.779 3.90 0.905 3.72 0.993
Cu 468 1137 4.73 1.358 4.22 1.348 4.87 1.531

RAT 0.27 0.205 0.27 0.215 0.28 0.193 0.25 0.185
RAE 0.37 0.252 0.30 0.261 0.64 0.420 0.41 0.399

Note. = M=Mean, SD=Standard Deviation, CA=Cognitive Absorption, TD=Temporal Dissociation,
FIM=Focused Immersion, HE=Heightened Enjoyment, CON=Control, CU=Curiosity, RAT=Recall

Accuracy of Time; RAE=Recall Accuracy of Environment.
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5.2 Relationship between task type and cognitive absorption (H1)

The first hypothesis is regarding how task types will influence pedestrian’s cognitive absorption.
More precisely, it was predicted that gaming or texting will exhibit higher levels of cognitive
absorption (H1a). Additionally, it was predicted that reading or social media will exhibit lower
levels of cognitive absorption (H1b). Pedestrian multitasking with social media were predicted to
have a relationship with cognitive absorption (H1c). Cognitive absorption was initially evaluated

as whole and then assessed by its individual dimensions (see Table 5).

First, an evaluation of the effect of task type on cognitive absorption was conducted. It was found
that the type of task did not have a significant effect on pedestrians’ levels of cognitive absorption
(F=0.68, p= 0.5692, DF=76). However, when examining the individual dimensions of cognitive
absorption, a significant effect emerged in one particular dimension. Task type was significantly
associated with the Focused Immersion (FIM) dimensions of the cognitive absorption scale
(F=4.87, p=0.0038, DF=76). The other dimensions such as TD (F=1.61, p= 0.1934, DF=76), HE
(F=1.71, p=0.1722, DF=76), CON (F=0.6, p= 0.6183, DF=76), CU (F=0.88, p= 0.4562, DF=76)
were not statistically significant. Since FIM seems to vary by task type, a pairwise comparison

(see Table 6) was conducted to identify which task types differ from each other.

According to the pairwise comparison results (see Table 6), FIM seems significantly higher for
participants in the texting condition than for the social media condition (t=2.78, p=0.0346, DF=76).
FIM seems significantly lower for participants in the reading condition than the gaming condition.
(t=-2.59, p=0.0461, DF=76). FIM seems significantly higher for the gaming condition than for
the social media condition (t=2.99, p=0.0222, DF=76). At the 10% significance level, FIM seems
higher for the texting condition than for the reading condition (t=2.37, p=0.0608, DF=76).
Comparisons of Texting vs. Gaming (t= -0.22, p=1.000, DF=76) and Reading vs. Social media
(t=0.41, p=1.000, DF=76) were not statistically significant.

Thus, there is no effect of task type on overall cognitive absorption, but there is an effect on one
of its dimensions, namely FIM. Considering the significant effects of task type on the FIM, it can

be concluded that H1a is partially supported, as pedestrians multitasking with gaming or texting
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exhibit higher levels of FIM. H1b is also partially supported as pedestrians multitasking with
reading or social media exhibit lower levels of FIM. Hlc is partially supported, as pedestrians
multitasking with social media experience significant levels of FIM when compared to texting or

gaming, however to a lower extent.

Table 5. Results for H1

CA FIM TD HE Cu CON

Task Type 0.5692 0.0038* 0.1934 0.1722 0.4562 0.6183

Note. + p < 0.10; *p < 0.05; CA=Cognitive Absorption; FIM=Focused Immersion; TD=Temporal Dissociation;
HE=Heightened Enjoyment; CU=Curiosity; CON=Control.

Table 6. Pairwise comparison results of Focused Immersion for H1

Tvs.R Tvs. G Tvs. S Rvs. G Rwvs. S Gvs. S

FIM 0.0608* 1.0000 0.0346* 0.0461* 1.0000 0.0222*

Note. + p < 0.10; *p < 0.05; FIM=Focused Immersion; T=Texting; R=Reading; G=Gaming; S=social media.

5.3 Relationship between cognitive absorption and recall accuracy of

environment (H2)

The second hypothesis concerns the effects of cognitive absorption on pedestrian’s recall accuracy
of their environment. It was predicted that individuals with higher cognitive absorption would
exhibit lower recall accuracy of their environment. Cognitive absorption was first evaluated as a

whole, and it was also assessed based on its individual dimensions (see Table 7).

At the 10% significance level, cognitive absorption demonstrated an effect on participants’ recall

accuracy of their environment (t=1.83, p= 0,071, DF=76). Participants that reported higher scores
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of cognitive absorption, were significantly associated with higher errors in recalling letters,
consequently leading to lower accuracy in recalling their environment. When examining cognitive
absorption by its dimensions, the dimension Heightened Enjoyment (HE) showed a significant
association with participants' recall accuracy of their environment (t=2.98, p=0,0038, DF=78).
Participants who reported high levels of HE were significantly associated with higher errors in
recalling letters, resulting in lower accuracy in recalling their environment. Other dimensions such
as FIM (t=1.23, p=0,2242, DF=78), TD (t=-0.6, p=0,5471, DF=78), CU (t=1.06, p=0,2912,
DF=78) and CON (t=-0.04, p=0.968, DF=78) were not significantly associated with participants’

recall accuracy of environment.

Thus, there is an effect on cognitive absorption as a whole, though it is observed at the 10%
significance level. Additionally, there is also an effect on one of its dimensions, notably HE.
Therefore, it can be concluded that H2 is supported as individuals with higher cognitive absorption

or HE exhibit lower recall accuracy of their environment.

Table 7. Results for H2

CA FIM TD HE CuU CON

Recall Accuracy
) 0.0710* 0.2242 0.5471 0.0038* 0.2912 0.968
of Environment

Note. + p < 0.10; *p < 0.05; CA=Cognitive Absorption; FIM=Focused Immersion; TD=Temporal Dissociation;
HE=Heightened Enjoyment; CU=Curiosity; CON=Control.

5.5 Relationship between cognitive absorption and recall accuracy of time (H3)
The third hypothesis concerns the relationship between cognitive absorption and individuals'
perception of time. It was hypothesized that individuals experiencing higher levels of cognitive
absorption would exhibit lower accuracy in recalling time. A first evaluation of cognitive

absorption was done, followed by an analysis of its individual dimensions (see Table 8).
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At the 10% significance level, cognitive absorption exhibits a significant effect on the recall
accuracy of time (t=-1.94, p=0.0565, DF=78). Participants that scored higher levels of cognitive
absorption led to lower errors in time. When looking at cognitive absorption by its individual
dimensions, only one particular dimension had significant effects. HE had a significant effect on
recall accuracy of time (t=-2.38, p=0.0198, DF=78). Higher HE was significantly related to lower
errors in times. The other dimensions such as FIM (t=0.26, p=0.7939, DF=78), TD (t=-0.27,
p=0.7869, DF=78), CU (t=-1.21, p=0.2312, DF=78) and CON (t=-1.49, p=0.1392, DF=78) were

not significantly associated with participants’ recall accuracy of time.

In summary, higher levels of cognitive absorption, and its individual component HE, led to lower

accuracy in recalling time. Therefore, it can be concluded that H3 is supported.

Table 8. Results for H3

CA FIM D HE CuU CON
Recall
Accuracy of 0.0565* 0.7939 0.7869 0.0198* 0.2312 0.1392
Time

Note. + p < 0.10; *p < 0.05; CA=Cognitive Absorption; FIM=Focused Immersion; TD=Temporal Dissociation;
HE=Heightened Enjoyment; CU=Curiosity; CON=Control.

5.4 Relationship between task type and recall accuracy (H4 & H5)

5.4.1 Direct Effects of Task Type on Recall Accuracy of Environment (H4)
The fourth hypothesis evaluated if certain task types had a direct effect on participants' recall

accuracy of their environment. Task type did have an effect on participant’s recall accuracy of
their environment (F=3.78, p=0.0139, DF=76) (see Table 9). To be able to understand these effects
a pairwise comparison was conducted to specify which tasks had significant effects (see Table 10).
Participants in the reading condition reported less errors in their environment than for participants

in the gaming condition (t= -3.18, p=0.0128, DF=76). Therefore, participants in the reading
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conditions experienced higher recall accuracy than in the gaming condition. At the 10%
significance level, participants in the texting condition reported lower errors in their environment
than for participants in the gaming condition (t= -2.5, p=0.0729, DF=76). Therefore, participants
in the texting condition experienced higher recall accuracy of the environment than participants in

the gaming condition.

Thus, it can be concluded that H4 is supported as the task type does have an effect on participants'
recall accuracy of their environment. More precisely, participants in the reading condition
demonstrated significantly higher recall accuracy of their environment, while those in the gaming
condition showed significantly lower recall accuracy of their environment. Some significance was
also observed between texting and gaming, however this was at the 10% significance level.
Participants in the texting condition experienced higher recall accuracy of their environment than

the gaming condition.

Table 9. Results for H4 and H5

Recall Accuracy of _
_ Recall Accuracy of Time
Environment

Task Type 0.0139* 0.9682

Note. *p < 0.05.

Table 10. Pairwise comparison results for H4

Tvs.R Tvs. G Tvs. S Rvs. G Rwvs. S Gvs. S

RAE 0.9977 0.0729* 0.9977 0.0128* 0.9472 0.1326

Note. + p < 0.10; *p < 0.05; RAE= Recall Accuracy of Environment; T represents texting; R represents reading;

G represents gaming; S represents social media.
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5.4.2 Direct Effects of Task Type on Recall Accuracy of Time (H5)
The fifth hypothesis is regarding the relationship between task type and recall accuracy of time.

More precisely, if there is a direct effect between the two. Results concluded that task type did not
have an effect on participants’ recall accuracy of time (F=0.08, p=0.9682, DF=76) (see Table 9).
Therefore, H5 is not supported concluding that there is no direct relationship between task type

and recall accuracy of time.

Table 11. Summary Table of All Results

Task Type
CA 0.5692
FIM 0.0038*
TD 0.1934
H1
HE 0.1722
CuU 0.4562
CON 0.6183
CA FIM TD HE Cu CON
H2 RAE 0.0710" 0.2242 0.5471  0.0038*  0.2912 0.968
H3 RAT 0.0565" 0.7939 0.7869  0.0198*  0.2312 0.1392
Task Type
H4 RAE 0.0139*
H5 RAT 0.9682

Note. + p < 0.10; *p < 0.05; CA=Cognitive Absorption; FIM=Focused Immersion; TD=Temporal Dissociation;
HE=Heightened Enjoyment; CU=Curiosity; CON=Control; RAE=Recall Accuracy of Environment; RAT=Recall
Accuracy of Time;
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Chapter 6: Discussion

The purpose of this study was to further explore the effects of task types on pedestrians' accuracy
of recall, with a particular focus on short-formed videos, a task type that has received limited
attention in the literature. Additionally, this study aimed to expand the research on the mediating
effects of cognitive absorption in pedestrian mobile multitasking activities.

The first objective of this study was to examine the direct effect of how task type influences
accuracy of recall of pedestrians engaged in mobile multitasking activities. It was found that task
type did have a direct effect on participants' recall accuracy of their environment. Specifically,
participants engaging in the reading task reported fewer errors in correctly identifying letters
shown to them in their environment compared to participants in the gaming task. Participants in
the texting task also reported less errors in their environment than participants in the gaming task,
though this was observed at the 10% significance level. However, task type did not have a direct
effect on recall accuracy of time among pedestrians.

These findings suggest that the type of task used on pedestrians’ mobile plays a crucial role in their
ability to recall environmental details. Participants reading or texting on their phones may facilitate
greater attention to environmental details compared to gaming tasks, which might demand more
divided attention or cognitive resources. This finding aligns with previous research suggesting that
gaming activities while walking may pose greater risks than other task types (Labonte-LeMoyne
et al., 2022). Interestingly, short-form videos had no direct effect on pedestrians recall accuracy.
Further research on this task type should investigate whether it has other types of effects on
pedestrians. The lack of significant findings in recall accuracy of time could indicate that task type

might not impact pedestrians’ ability to recall time.

The second objective of this study was to investigate how cognitive absorption mediates the
relationship between task type and pedestrians’ recall accuracy of their environment and time
during mobile multitasking. It was found that there is no significant effect of task type on overall
cognitive absorption. However, task type did show a significant effect on one of its individual
dimensions known as focused immersion. Individuals in the gaming and texting tasks experienced

higher levels of focused immersion, whereas those in the reading and social media tasks
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experienced lower levels. This finding aligns with previous studies, indicating that texting and
gaming are more dangerous for pedestrians (Labonte-LeMoyne et al., 2022; Pourchon et al., 2017).
Interestingly, short-form videos also influenced individual levels of focused immersion,

underscoring the relevance of exploring these effects further.

In terms of the relationship of cognitive absorption and recall accuracy of the environment, it was
found that individuals experiencing higher levels of cognitive absorption exhibited lower recall
accuracy of their environment. This suggests that participants that were highly immersed, were
less capable of remembering elements present in their environment. Additionally, participants
experiencing higher levels of heightened enjoyment, a sub-dimension of cognitive absorption,
were less able to accurately recall elements in their environment. Similarly, individuals exhibiting
higher levels of cognitive absorption and heightened enjoyment experienced lower recall accuracy

of time.

Cognitive absorption did not completely mediate the relationship between task type and recall
accuracy, but some interesting relationships with sub-dimensions did emerge. Task type influences
pedestrians’ levels of cognitive absorption, but primarily through the individual dimension of
focused immersion. Cognitive absorption as a whole did influence pedestrians recall accuracy and
also within one of its dimensions of heightened enjoyment. The unexpected finding that cognitive
absorption sometimes impacts recall accuracy not as a whole scale but through its individual
dimensions suggests that the scale may need further refinement and understanding in the context
of mobile multitasking while walking. Additionally, short-form videos had no direct effect on
recall accuracy, but they did affect it indirectly through cognitive absorption. This highlights the

need for further research on social media short-form videos to explore these discrepancies.

A first point worth discussing is that the cognitive absorption scale is sometimes significant
through its sub-dimensions or as a whole. Cognitive absorption is frequently used in research, but
some studies have reported conflicting findings regarding its relationship with other constructs (Oz
et al., 2024). Many other studies have also faced a similar conclusion that this construct as a whole
is often not predictive and only certain parts if the dimension were involved in the explanation of

the phenomenon. For example, a study conducted by Léger et al. (2014), found that the dimensions
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of control and focused immersion were more strongly influenced by neurophysiological markers,
indicating that these dimensions had a greater impact compared to the rest of the cognitive
absorption dimensions. A recent meta-analysis (Oz et al., 2024) on the cognitive absorption scale
found that the temporal dissociation and the control dimensions have weaker correlations
compared to its other dimensions. This finding aligns with our study, as these dimensions were not
significantly relevant in our context. Our study found that the dimensions focused immersion and
heightened enjoyment were statistically significant. In the context of this study, focused immersion
could have been more predictive because participants were deeply engaged in their mobile task,
making it harder for them to answer to other attentional demands such as noticing elements in their
environment. Heightened enjoyment is also likely to be a strong predictor because of participants’
emotional engagement while interacting with their mobile phone. As participants experienced
positive emotions while interacting with their phones, they were less likely to recall elements in

their environment and lost the passage of time.

An additional important consideration for the cognitive absorption scale is that it is a self-perceived
measure. The cognitive absorption scale requires participants to complete the scale after a certain
task, therefore potentially introducing certain biases and inaccuracies. This scale is trying to
capture a phenomenon that is by nature automatic and unconscious. There is a growing body of
research attempting to use neuroscientific and psychophysiological measures to capture this
cognitive state unobtrusively. For example, a study investigating the intrinsic motivations in
learning has used the cognitive absorption scale while simultaneously using tools such as EEG,
EDA and HRV to fully capture participants’ levels of absorption (Léger et al., 2014). Further
research should use neuroscientific and psychophysiological measures instead of the cognitive

absorption scale to fully capture an individuals’ state.

Another aspect to discuss is regarding the use of recall accuracy as a dependent variable in this
study. There might be certain limitations to using recall accuracy that may challenge its
effectiveness in fully capturing the impact of mobile multitasking. In terms of recall accuracy of
the environment, when walking participants not remembering what they have seen in their
surroundings could suggest some form of inattentional blindness but may not be dangerous to

pedestrians. While recall accuracy was important to understand how various task types affect
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pedestrians and how cognitive absorption mediates this relationship,it might not capture the entire
phenomenon. Future studies should consider additional outcomes. For example, observing
participant’s behavior directly could show when participants engage in illegal behaviors or fail to
notice dangers. These observational measures could complement recall accuracy of the
environment and gain better understanding of the impacts of mobile multitasking on pedestrian

safety.

A final aspect to address is the task type of short-formed social media videos and how it compares
to other task types that have been widely studied in the literature. As expected, texting and gaming
were tasks that had the most significant effects on participants compared to the reading and social
media task. However, the lower effect of social media videos could benefit from further
exploration, as certain testing conditions may have not fully captured the effects on pedestrians.
One potential reason for the weaker effect of social media videos is that the videos used were not
personalized for participants. As participants were given a smartphone with an account set up for
them, the application’s algorithm didn’t have time to generate a personalized feed of videos.
Personalized content could have a stronger impact, as users typically engage more deeply with
content personalized for their interests and preferences. Future research should consider using
participant’s personal social media accounts to have a more accurate representation of how
personalized content affects pedestrians. Additionally, exploring different types of social media
content could be interesting for future research. For example, funny videos, news videos,
instructional videos, or content from friends versus famous people. Also, exploring how different
lengths of Instagram can impact pedestrians would be valuable, as these can range from 15 seconds
to 90 seconds. By investigating these alternative conditions, this could help the scientific
community gain a better understanding of how short-form social media videos can impact a

pedestrian.
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Chapter 7: Conclusion

In this chapter, the concluding remarks of this thesis will be presented. Section 7.1 provides a brief
overview of the results obtained in this study. Section 7.2 highlights the contributions that this
study has made to the scientific community. Section 7.3 addresses the limitations of the study.
Finally, section 5.4 offers suggestions for future research and concludes with final comments.

7.1 Review of Results

This study helped identify that cognitive absorption did not completely mediate the relationship
between task type and recall accuracy of environment or time. First, the relationship between task
type and cognitive absorption, showed significant effects on its’ individual dimension of focused
immersion, not on cognitive absorption in its entirety. With gaming and texting having higher
levels of focused immersion, compared to tasks like reading and social media. This study also
wanted to investigate the effects of social media short-form videos, and significant effects were

observed on pedestrians' levels of focused immersion.

Furthermore, cognitive absorption significantly affected recall accuracy of the environment,
although at the 10% significance level. Also the sub-dimension of cognitive absorption, heightened
enjoyment, showed significant effects on recall accuracy of the environment. Participants
experiencing higher levels of cognitive absorption or heightened enjoyment were less capable of
accurately recalling elements in their environment. Similarly, cognitive absorption had a
significant effect at the 10% level on participants recall accuracy of time. Additionally, the sub-
dimension of heightened enjoyment had a significant effect on participants' recall accuracy of time.
Participants with higher levels of cognitive absorption or heightened enjoyment had a significant
effect on recall accuracy of time. Therefore, as a mediator, cognitive absorption showed effects,

sometimes observed through its sub-dimensions and other times in its entirety.

When looking at the direct effect of task type on pedestrian’s recall accuracy of environment and
time, it was found that task type does have a direct effect on participants’ recall accuracy of their
environment, but no direct effect between task type and recall accuracy of time. Gaming was
identified as the most difficult task for participants to accurately recall elements in their

environment.
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7.2 Contributions

This study makes several contributions to the literature on mobile multitasking while walking.
First, this study further explored the effects of task types on pedestrians. This study confirmed
previous studies stating that gaming and texting while walking pose higher risks to pedestrians. In
addition, this study is one of the very limited studies that has investigated the use of watching
short-form social media videos while walking. In this regard, it was found that these types of videos
do have some effect on pedestrians providing the scientific community a new task type to explore.

A significant methodological contribution of this study is the setting in which the research was
conducted. While the majority of studies are typically performed on a treadmill in a controlled lab
environment (Chopra et al., 2018; Hinton et al., 2018; Kim et al., 2022; Labonte-LeMoyne et al.,
2022; Mourra et al., 2020), this study took on the challenge of being conducted in a gymnasium.
Although some studies have explored mobile multitasking in more realistic settings (Pourchon et
al., 2017), this study contributes to this growing body of work examining participants in a more
natural environment. Conducting the experiment in a gymnasium allowed participants to walk and
navigate through a room while engaging in a mobile task, which created a more naturalistic

environment compared to treadmill based studies commonly used in the literature.

Another contribution to the literature, this present study also helps extend the research on cognitive
absorption when pedestrians are engaged in mobile multitasking activities. This study helped
discover that cognitive absorption may not be a strong mediator to explain the relationship between
the type of task present on a pedestrians’ phone and their recall accuracy of environment and time.
Additionally, this study contributes to the literature by demonstrating that the cognitive absorption
scale has certain dimensions more significant than others as demonstrated by previous studies
(Léger et al., 2014; Oz et al., 2024).

From a practical perspective, the results of this study provide insights into the possibility of
cognitive absorption as a strategy for policy-makers and designers to diminish pedestrians’ mobile
multitasking behaviors. Although cognitive absorption was found to not be a strong mediator
between pedestrian’s type of task on their mobile and their ability to recall elements in their

environment or the passage of time, further research is needed to explore these effects. Future
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studies could also investigate other methods of measuring absorption and develop effective

strategies to diminish mobile multitasking while walking.

7.3 Limitations

Certain limitations need to be considered. First, this study had no physiological tools therefore we
couldn’t capture the entire behavior of participants. Additionally, the environmental conditions of
the experiment placed participants in a setting with non-natural obstacles such as trees, benches,
roads to cross, pedestrians to avoid, potentially making the test less challenging than a real-world
scenario. Cognitive absorption was measured with a self-reported questionnaire which may be
subject to bias as participants completed the questionnaire after the task. As a result, the
questionnaire may not have accurately captured the actual cognitive state of participants during
the task.

7.4 Future Research

This study highlighted several points that can guide future research on mobile multitasking while
walking. First, future research should be conducted in a more realistic outdoor setting. Future
studies could have participants navigate through the city where natural obstacles are present, such

as trees, benches, roads to cross, pedestrians to avoid.

Future research should explore more in depth the use of short-form videos while walking and
compare their effects to other task types. Since this task type has barely been studied, examining
it would help to fully understand its various effects on pedestrians. Future research should consider
using participants' own social media accounts to ensure that they engage with their own personal
content, providing a more accurate representation of their natural behavior while walking. Another
research possibility could involve comparing the effect of different types of content such as funny
videos, news videos, instructional videos, content from friends versus famous people etc...
Researchers could also consider investigating the various functionalities of social media platforms
such as watching videos, looking at pictures, commenting, messaging etc... Furthermore, studying

the effects of video lengths on pedestrians could also be interesting.
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Future studies should also consider alternative methods of measuring absorption such as using
neuroscientific and psychophysiological measures. These approaches could capture this cognitive
state in real-time and unobtrusively, complementing the cognitive absorption scale and providing
a more accurate representation of pedestrians’ levels of absorption. Finally, future research should
explore other potential mediators and their effects on outcomes like environmental recall accuracy
and time perception. ldentifying these mediators could provide a deeper understanding of the

underlying mechanisms causing the effects observed in pedestrian mobile multitasking activities.

In conclusion, this study has provided valuable insights into the effects of certain task types on
pedestrians and how cognitive absorption can influence their behavior. As mobile multitasking
continues to lead to increased pedestrian accidents, there is an urgent need for further research on
the underlying mechanisms of this behavior. Understanding these mechanisms more deeply will
allow policy-makers and designers to develop targeted interventions to improve pedestrian safety.
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Annexe A - Articles Examining Smartphone Multitasking Tasks
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Annexe C - Cognitive Absorption Scale

English Cognitive Absorption Scale

On ascale from 1 (Strongly disagree) to 7 (Strongly agree), please answer the following questions

based on the following statement:

During this walking task...

Temporal Dissociation (TD) Dimension:

TDL1. Time appeared to go by very quickly when | was using the smartphone

TD2. Sometimes | lost track of time when | was using the smartphone

TD3. Time flied when | was using the smartphone

TD4. Most times when | get on a smartphone, | end up spending more time that | had
planned

TD5. | often spend more time on a smartphone than | had intended.

Focused Immersion (FIM) Dimension:

FIM1. While using the smartphone | was able to block most other distractions
FIM2. While using the smartphone, | was absorbed in what | was doing

FIM3. While on the smartphone, | was immersed in the task | was performing
FIMA4. When on the smartphone, | got distracted by other distractions very easily
FIMS5. While on the smartphone, my attention did not get diverted very easily.

Heightened Enjoyment (HE) Dimension:

HE1. I had fun interacting with the smartphone.

HE2. Using the smartphone provided me with a lot of enjoyment.
HE3. | enjoyed using the smartphone.

HEA4. Using the smartphone bored me.

Control (CON) Dimension:
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e CONL1. When using the smartphone I felt in control.
e CONB2. | felt that I had no control over my interaction with the smartphone.

e CONS3. The smartphone allowed me to control my interactions.
Curiosity (CU) Dimension:

e CUL. Using the smartphone excited my curiosity.
e CU2. Interacting with the smartphone made me curious.

e (CUa3. Using the smartphone aroused my imagination.

French Cognitive Absorption Scale

Sur une échelle de 1 (Pas du tout d'accord) a 7 (Tout a fait d'accord), veuillez répondre aux

questions suivantes sur la base de I'affirmation suivante :
Pendant que je marchais...
Temporal Dissociation (TD) Dimension:

e TDI. Le temps semblait passer trés vite lorsque j’utilisais le téléphone mobile.

e TD2. Il m’est arrivé(e) de perdre la notion du temps lorsque j utilisais le téléphone mobile.

e TDa3. Le temps est passé vite lorsque j'utilisais le téléphone mobile.

e TDA4. La plupart du temps, lorsque j’utilise un téléphone mobile, je passe plus de temps
que prévu sur celui-ci.

e TD5. Je passe souvent plus de temps sur un téléphone mobile que prévu.
Focused Immersion (FIM) Dimension:

e FIML. Pendant que j’utilisais le téléphone mobile, j’ai pu bloquer la plupart des autres
distractions.

e FIM2. Pendant que j’utilisais le téléphone mobile, j’étais absorbé(e) par ce que je faisais.
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e FIM3. Lorsque j’¢étais sur le téléphone mobile, j’étais immergé(e) dans la tache que j’étais
en train d’accomplir.

e FIMA4. Lorsque j’étais sur le téléphone mobile, je me laissais trés facilement distraire par
d’autres éléments distrayants.

e FIMS5. Lorsque j’étais sur le téléphone mobile, mon attention n’a pas été détournée trés

facilement.
Heightened Enjoyment (HE) Dimension:

e HELI. J’ai eu du plaisir a interagir avec le téléphone mobile.
e HEZ2. L’utilisation du téléphone mobile m’a procuré beaucoup de plaisir.
e HE3. J’ai apprécié mon utilisation du téléphone mobile.

e HEA4. L utilisation du téléphone mobile m’a ennuyé.
Control (CON) Dimension:

e CONLI. Lorsque j’utilisais le téléphone mobile, je me sentais en contrdle.
e CON2. Jai eu I'impression de n’avoir aucun contrdéle sur mon interaction avec le
téléphone mobile.

e CONa3. Le téléphone mobile m’a permis de controler mes interactions.
Curiosity (CU) Dimension:

e CUL. L utilisation du téléphone mobile a éveillé ma curiosité.
e CU2. L’interaction avec le téléphone mobile m’a rendu curieux(-se).

e CU3. L utilisation du téléphone mobile a éveillé mon imagination.
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Annexe D - Recall Accuracy Questionnaires

English Questionnaire

Recall Accuracy of Time (English Version):

How much time, in total, do you think the entire task lasted? From the first sound signal "Go", to

the last sound signal "Stop".

Please answer in the number of minutes.

Recall Accuracy of Environment (English Version):

 wnpoE

How many different times did you see the letter "A" during the task?
How many different times did you see the letter "B" during the task?
How many different times did you see the letter "C" during the task?
How many different times did you see the letter "D" during the task?

French Questionnaire

Recall Accuracy of Time (French Version):

Combien de temps, au total, pensez-vous que la tache complete a duré? Du premier signal sonore

"Go" au dernier signal sonore "Stop".

Veuillez indiquer le nombre de minutes.

Recall Accuracy of Environment (French Version):

A L np e

Combien de fois avez-vous vu la lettre "A" pendant la tache ?
Combien de fois avez-vous vu la lettre "B" pendant la tache ?
Combien de fois avez-vous vu la lettre "C" pendant la tache ?

Combien de fois avez-vous vu la lettre "D" pendant la tache ?
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Annexe E - Conversation Script in English and French

English Conversation Script

1. Hi! How are you doing?
2. What university do you go to?

a. What is your study program?

b. How much time do you have left before finishing this study program?

c. Do you have a student job?

d. Ifthey have already finished their program: In which year? Have you been to the
scholarship’s ceremony? Do you work? Where do you work? Do you like the job
market better? Why?

3. In which country is your hometown?

a. What is your hometown?

b. What high school did you go to?

c. What school / sport activities did you participate in during high school? (If none,
why? No activity interested you?)

d. Do you still partake in these activities today?

4. What is the means of transportation that you use most often to get around?

a. If metro/ bus: Would you like to have a car?

b. If car: Do you have a car? / Have you ever had a car?

I.  Ifyes, What brand is it?
ii.  What color is it?
iii.  How long have you had it?

c. What would be your ideal means of transportation to get around?

d. What means of transportation do you use to go to your school?

e. What means of transportation do you use to get to your home?

5. On another subject, do you often watch television?

a. What is your favorite television show?

b. What do you like about this TV show?

c. Who are the main actors in this TV show?

d. Do you watch hockey?

i. Ifyes:
1. Do you like the Montreal Canadiens Team?
2. Are you currently watching the series?
3. Have you already been to the Bell Centre? Would you like to go?
ii.  If no: next question
e. Do you watch other sports on TV? What is your favorite club?
6. What is your favorite animal?
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a. Have you ever seen one in real life?
7. Do you have any pets?
a. If yes: What is your pet’s name?
b. If no: next question
8. What is the most interesting thing that you have done this week?
a. What is the most interesting thing that you have done this weekend?
b. How was your morning / afternoon? Were you busy?
c. Do you have plans tonight?
i.  What are they?
ii.  If no plans: next question
9. What did you eat for breakfast?
a. Do you eat the same thing every morning?
b. What did you eat for lunch?
10. What was the last place that you traveled to?
a. Was this trip for pleasure or done in a professional setting?
b. What is your dream destination?
c. Do you have any vacation trips planned for this summer?
i. Ifyes:
1. Where are you going?
2. Are you looking forward to it?
ii.  If no plans: next question
11. Have you ever met anyone famous?
a. Who was this person?
b. Where did you meet them?
c. Did you have the opportunity to talk to them?
d. Would you have liked to talk to them?
12. What is the title of your favorite movie?
a. When did you watch it for the first time?
b. Have you seen this movie several times?
c. Do you want to watch it again?
13. What is your favorite food?
a. When did you have the opportunity to eat it?
b. Do you eat it often?
c. Do you only eat it when you go to a restaurant?
14. What is your favorite restaurant?
a. Do you go often?
b. Isita chain restaurant?
15. When you were a kid, what did you want to be when you grew up?
a. Has this changed?
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16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

b. Why?
What is your favorite type of music?
a. What is your favorite band?
b. Have you ever been to one of their concerts?
I.  Inwhat city was this show?
c. Would you like to meet them in person?
Have you read any books recently?
a. What was the title of the book?
b. What are your favorite kinds of books?
Do you often go to bars?
a. Do you have a favorite bar?
b. Do you go there often?
What do you like to do for fun when you have some free time?
a. What is your favorite activity to do during the weekend?
b. Do you prefer to spend your time indoors or outdoors?
What is your favorite sport? The one you usually practice.
a. How many hours per week do you spend practicing this sport?
Have you seen any good movies at the movie theater recently?
a. What did you like about this movie?
b. b. Who were the main actors in this movie?
c. c¢. Do you often go to the movie theater?
What were your favorite courses at school during this last semester?
a. Which courses did you like the least?
b. What courses are you taking next semester?
How many brothers and sisters do you have?
a. Are your siblings older or younger than you?
Do you enjoy playing video games?
a. Do you play regularly?
b. What gaming consoles do you own?
Do you play gaming applications on your phone?
a. Since when?
b. Which ones?
c. Doyou like it?
What is your favorite clothing line?
a. Do you shop there often?
Do you currently do any volunteer work?
a. Have you done so in the past?
b. b. Where have you done it? How often?
What is your astrological sign?
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a. Do you often look at horoscopes?
b. Where do you find your horoscopes?

French Conversation Script

1. Bonjour ! Comment allez-vous ?
2. Quelle est votre université ?

a. Quel est votre programme d'études ?

b. Combien de temps vous reste-t-il avant de terminer ce programme d'études ?

c. Avez-vous un job étudiant ?

d. S'ils ont deja terminé leur programme : En quelle année avez-vous terming ?
Avez-vous assisté a la cérémonie de remise des bourses ? Travaillez-vous ? Ou
travaillez-vous ? Le marché du travail vous plait-il davantage ? Pourquoi ?

3. Dans quel pays se trouve votre ville natale ?

a. Quelle est votre ville natale ?

b. Quelle école secondaire avez-vous fréquentée ?

c. Quelles activités scolaires ou sportives avez-vous pratiquées au cours de vos
études secondaires ?

i.  Participez-vous encore a ces activités aujourd'hui ?
ii.  (Sivous n'en avez pratiqué aucune, pourquoi ? Aucune activité ne vous
intéressait ?)
4. Quel est le moyen de transport que vous utilisez le plus souvent pour vous déplacer ?
a. Simétro/ bus: Souhaiteriez-vous avoir une voiture ?
b. Avez-vous une voiture ? / Avez-vous déja eu une voiture ?
i.  Sioui, de quelle marque est-elle ?
ii.  De quelle couleur est-elle ?
iii.  Depuis combien de temps la possédez-vous ?

c. Quel serait votre moyen de transport idéal pour vous déplacer ?

d. Quel moyen de transport utilisez-vous pour vous rendre a votre école ?

e. Quel moyen de transport utilisez-vous pour vous rendre a votre domicile ?

5. Regardez-vous souvent la télévision ?

a. Quelle est votre émission préférée ?

b. Qu'est-ce qui vous plait dans cette émission ?

c. Quels sont les principaux acteurs de cette émission ?

d. Regardez-vous le hockey ?

i. Sioui:
1. Aimez-vous I'équipe des Canadiens de Montreal ?
2. Etes-vous en train de regarder la série ?
3. Etes-vous déja allé au Centre Bell ? Aimeriez-vous y aller ?
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ii.  Sinon: prochaine question
e. Regardez-vous d'autres sports a la telévision ? Quel est votre club préfére ?
6. Quel est votre animal préféré ?
a. Enavez-vous déja vu un dans la vie reelle ?
7. Avez-vous des animaux de compagnie ?
a. Sioui:
I.  Quel est le nom de votre animal ?
b. Si non: prochaine question
8. Quelle est la chose la plus intéressante que vous ayez faite cette semaine ?
a. Quelle est la chose la plus intéressante que vous ayez faite ce week-end ?
b. Comment s'est déroulée votre matinée/apres-midi ? Avez-vous été occupé(e) ?
c. Avez-vous des plans pour ce soir ?
I.  Quels sont ces plans?
9. Qu’avez-vous mangé ce matin?
a. Mangez-vous la méme chose tous les matins ?
b. Qu'avez-vous mangeé a midi?
10. Quiel est le dernier endroit ou vous avez voyagé ?
a. S'agissait-il d'un voyage pour vous ou d'un voyage professionnel ?
b. Quelle est la destination de vos réves ?
c. Avez-vous prévu de partir en vacances cet été ?
i. Sioui:
1. Ou allez-vous ?
2. Avez-vous hate d'y aller ?
ii.  Sinon: prochaine question
11. Avez-vous déja rencontré une personne célébre ?
a. Sioui:
i.  Qui était cette personne ?
ii.  Oul'avez-vous rencontrée ?
iii.  Avez-vous eu l'occasion de lui parler ?
iv.  Auriez-vous aimé lui parler ?
b. Si non: prochaine question
12. Quel est le titre de votre film préféré ?
a. Quand l'avez-vous vu pour la premiére fois ?
b. Avez-vous vu ce film plusieurs fois ?
c. Souhaitez-vous le revoir ?
13. Quel est votre plat préféré ?
a. Quand avez-vous eu l'occasion d’en manger ?
b. En mangez-vous souvent ?
c. En mangez-vous seulement lorsque vous allez au restaurant ?

103



14. Quel est votre restaurant prefére ?
a. Y allez-vous souvent ?
b. S'agit-il d'une chaine de restaurants ?
15. Quand vous étiez enfant, que vouliez-vous faire plus tard ?
a. Celaa-t-il change ?
b. Pourquoi ?
16. Quel est votre type de musique préferé ?
a. Quel est votre groupe préferé ?
b. Avez-vous déja assisté a I'un de leurs concerts ?
i.  SiouiDans quelle ville s'est déroulé ce concert ?
c. Aimeriez-vous les rencontrer en personne ?
17. Avez-vous lu des livres récemment ?
a. Quel était le titre du livre ?
b. Quel est votre genre de livre préféré ?
18. Allez-vous souvent dans des bars ?
a. Avez-vous un bar préféré ?
b. Y allez-vous souvent ?
19. Qu'aimez-vous faire pour vous amuser lorsque vous avez du temps libre ?
a. Quelle est votre activité préférée pendant le week-end ?
b. Préférez-vous passer votre temps a l'intérieur ou a I'extérieur ?
20. Quel est votre sport préféré ? Celui que vous pratiquez habituellement.
a. Combien d'heures par semaine consacrez-vous a la pratique de ce sport ?
21. Avez-vous vu récemment de bons films au cinéma ?
a. Qu'avez-vous aimé dans ce film ?
b. Quels étaient les principaux acteurs de ce film ?
c. Allez-vous souvent au cinéma ?
22. Quels sont les cours que vous avez préferés a I'école au cours du dernier semestre ?
a. Quels sont les cours que vous avez le moins aimés ?
b. Quels sont les cours que vous suivrez le semestre prochain ?
23. Combien de fréres et sceurs avez-vous ?
a. Vos fréres et sceurs sont-ils plus agés ou plus jeunes que vous ?
24. Aimez-vous jouer aux jeux vidéo ?
a. Jouez-vous régulierement ?
b. Quelles consoles de jeu possédez-vous ?
25. Jouez-vous a des applications de jeux sur votre téléphone ?
a. Depuis quand ?
b. Lesquelles ?
c. Lesaimez-vous ?
26. Quelle est votre ligne de vétements préférée ?
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a. Y faites-vous souvent des achats ?
27. Faites-vous actuellement du bénévolat ?
a. L'avez-vous déja fait par le passé ?
b. Ou l'avez-vous fait ? A quelle fréquence ?
28. Quel est votre signe astrologique ?
a. Regardez-vous souvent les horoscopes ?
b. Ou trouvez-vous vos horoscopes ?
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