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Success in traditional team sports heavily relies on effective communication among players.
In e-sports, where teams collaborate virtually, seamless communication and team cohesion are
of paramount importance. However, a significant portion of e-sports practice and competition oc-
curs remotely, limiting physical interaction and non-verbal communication. Previous research has
shown that physical gestures play a significant role in a team's success in traditional sports. How-
ever, in e-sports, physical gestures and encouragement are particularly constrained.

The aim of this study was to design interaction and user interface components for the haptic
smart sleeve Spiritus Ludi. The smart sleeve studied in this thesis, Spiritus Ludi, is designed for
sharing simultaneous touch for e-sports players and teams, whether they are playing remotely or
in the same location. The smart sleeve connects to a smartphone via Bluetooth, and the phones
communicate with each other through a wireless network. The players can send each other short
vibrations (touches) by tapping the sleeves touch area. The system includes textile sleeve with
electronics and a mobile application.

The smart sleeve was evaluated using a mixed-method evaluation with six CS:GO teams. The
results indicate that Spiritus Ludi increased positive emotions and reduced negative emotions
during gameplay. There are variations in usage between players and teams, and suitable ways
of using the sleeve for communication were discussed within the team. Additionally, the smart
sleeve fostered better team spirit among teammates.

Keywords: Human technology interaction (HTI), Interaction design, User interface design,
Haptic devices, User experience, Usability, Technology mediated touch, E-sport
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1 INTRODUCTION

The popularity of e-sports has surged dramatically during the 2010s, particularly with the
increasing number of users on online streaming services. Various game genres, such as
first-person shooters (FPS) and real-time strategy games (RTS), have seen a rise in
popularity, creating a global market for competitive gaming. The most-watched games
are team-based, including Counter-Strike: Global Offensive (CS:GO), League of Leg-
ends (LoL), and Dota 2. (Ayar, 2018) Fast-paced FPS team games require players to
have excellent physical coordination, quick reflexes, and extensive practice both with
their team and under the guidance of a coaches. (Sadowska, et al., 2023) The social
interactions and communication within the gaming world have been examined in various
studies ( Mar t o n|;iTrepte, eRad,RP®L2; Freeman et al., 2019). E-sports athletes,
who are proficient with technology, present a valuable opportunity for the research and

testing of new and innovative devices.

In team sports, success heavily relies on communication among players. In the realm of
e-sports, where teams collaborate virtually, effective communication is paramount. How-
ever, unlike traditional team sports, e-sports teams face a unique challenge in establish-
ing interpersonal connections. A significant portion of both practice and competitive
games in e-sports occurs remotely, limiting physical interaction and non-verbal commu-
nication. Previous research has shown that physical gestures and non-verbal cues play
a significant role in fostering team spirit and connection in traditional team sports (Heli-
asz-Nowosielska, 2021; Milius et al., 2021). However, in e-sports, the physical and ges-
tural aspects of team communication are significantly restricted, leaving out physical

touch and non-verbal encouragement entirely from communication.

The motivation to explore user experience with remote communication tools in the con-
text of e-sports led to the development of the haptic smart sleeve, Spiritus Ludi. Drawing
insights from previous research on traditional team sports such as football and handball,
the aim was to bring positive experiences of remote physical touch encouragement to
the world of e-sports. Many teams practice remotely, meaning players are not physically
in the same location. Even if players are in the same space, sitting in front of a computer
significantly limits their physical movement. Therefore, when in the same physical space,
players can usually only encourage the player sitting next to them through physical touch
(high-fives, fist bumps). Nonverbal communication remains minimal. Through the haptic
e-sports sleeve, it was possible to investigate how the augmented channel of nonverbal

communication affected the team players' experience of team spirit and encouragement.



The smart sleeve studied in this thesis, Spiritus Ludi, is designed for sharing simultane-
ous touch for e-sports players and teams, whether they are playing remotely or in the
same location. The smart sleeve connects to a smartphone via Bluetooth, and the
phones communicate with each other through a wireless network. The players can send
each other short vibrations (touches) by tapping the sleeves touch area. The system

includes textile sleeve with electronics and a mobile application.

The development of haptic remote communication tools has created intriguing possibili-
ties concerning technology mediated touch, enabling a deeper understanding of medi-
ated social touch and its impact on interpersonal communication in digital environments.
The advancement of haptic technology holds potential for experiencing finer details of
social and emotional touch. However, it is crucial to consider users' experiences, includ-
ing the social, ethical, and accessibility implications of remote communication technolo-
gies. (Raisamo et al., 2022)

The research questions of this thesis are:

1. How does the use of the haptic sleeve and application affect the e-sports team's user

experience during a game?

2. How can haptic technology be effectively designed to support communication and

teamwork in e-sports settings?

This thesis addresses the design of the Spiritus Ludi smart sleeve's interaction and ap-
plication interfaces, along with prototypes user experience testing with six CS:GO teams.
The study was conducted as a mixed-method evaluation involving interview, observa-
tions, and user experience guestionnaire. Human-centered design approaches are em-
ployed, aiming to investigate the usability and user experience implications in the context
of e-sports games. Background topics covered in this thesis include user experience, e-
sports and team, haptics and technology mediated touch. This is followed by the presen-
tation of interaction and application interface design, user research evaluation methods
and results, key findings and discussion. Ultimately, the aim of this research is to ad-
vance understanding and possibilities for future work in remote communication, technol-

ogy mediated touch, and user experience in this domain.



2 USER EXPERIENCE

User Experience (UX) refers to the overall experience a user has with a product or ser-
vice. It encompasses various aspects of how the user interacts with and within the sys-
tem. Different aspects of user experience include usability, accessibility, functionality,
and the emotions elicited by the system. User experience aims to make a system, service
or products intuitive and enjoyable to use, ensuring that users achieve their desired out-
come with them. (ISO 9241-210:2019)

2.1 Unders tanding UX and Usability

Usability refers to the effectiveness of a system. It involves its learnability, suitability for
the task, memorability, efficiency, and satisfaction. The 1SO standard (ISO 9241-
210:2019) agrees with this definition but also adds productivity to it. Usability aims to
consider the human as a functioning unit in a technical environment. It takes into account
the diversity of each user and their individual goals. Users have two types of character-
istics that are considered in usability: inherent characteristics that are generalizable to
the majority, and individual characteristics shaped by external influences. Generalizable
characteristics may include psychological or physiological functions, such as memory or
basic senses. Individual characteristics may include tasks or needs as well as the envi-

ronments in which the user operates (Sinkkonen, 2006).

All things and objects we interact with contain user experience. It is encapsulated in
situations where we use, touch, see, and communicate with objects and devices. The
key components of user experience naturally involve the fulfilment of desired task goals,
but also the experience and feeling we derive from the details. Both negative and positive
emotions, such as the sound of pressing buttons or the smooth opening of a door, influ-
ence how we perceive things and objects around us (Sharp et al., 2019). In user experi-
ence design, the primary goal is that the user can accomplish their desired tasks. The
system's functionality can be measured in many different ways at various stages of the
system's design. In iterative design, the user is kept as an active part of the design pro-

cess from the very beginning of conceptualization to product testing (Sharp et al., 2019).

Thiring and Mahlke have come up with the CUE-model (components of the user expe-
rience, figure 1). The model contains attributes of the user such as skills and knowledge,
and attributes of the system such as Ul-design and functionality. These characteristics

seem to be frequently encountered when using the system. These qualities are divided



into two categories: instrumental and non-instrumental qualities. Together they influence
the third component of the user experience: emotional reactions. All of these UX compo-
nents impact the overall appraisal of the system and influence how the user will behave
in the future. (Tharing, M., 2007)

For the simplicity of the model Thiring and Mahlke have made the connections one
sided, but it can be noted that the instrumental and non-instrumental qualities can also
be affected by the userds emotions and

and | earnable, the userodos attitude towa

The goal of such models is to guide the designer's thinking to better understand their
users. User experience relies on usability. As Norman states in his book, one of the
greatest challenges for UX designers is not designing what the user should do when
everything works, but how to proceed when something goes wrong. Confusion is the
greatest enemy of a good user experience. (Norman, 2013)

System properties

Interaction

User characteristics P charactersitics

Task / context

User experience components

l l

Perception of ) Perception of
instrumental Emotional non-instrumental
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Controllability, 1 Subjective feelings, ] Visual aesthetics,
effectiveness, motor expressions, haptic quality,
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Appraisal of the system

’ Overall judgments, usage behavior,

choice of alterantives, ...

Figure 1 The CUE model: Components of UX

The model created by Marc Hassenzahl (in figure 2) specifically emphasizes the prag-
matic and hedonistic aspects of user experience. The model consists of two perspec-

tives: the designer's and the user's. With his model, Hassenzahl aims to assess and
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highlight other aspects of user experience beyond just usability. These aspects include
subjectivity, emotional reactions and responses, and varying contexts (Blythe, 2004).
When a designer designs system or a product, they consider and evaluate the functions
of the product that achieve specific user tasks. When the user gets to use the product,
they see the intentionally designed functions, but they also experience the consequences
related to the situation and context. The user judges the attractiveness of the system and

also experience the emotions it evokes (Hassenzahl, 2022).

The pragmatic aspects of design are often discussed more frequently. These include
whether the system fulfils the user's functional and behavioural goals. Can the user use
the product and achieve the goals they are trying to accomplish? Hedonistic factors can
be more challenging. These include user skills and abilities; their ability to recognize
features and uses, and the emotions the product evokes. From the user's perspective,
these factors directly influence not only how well the product functions but also the ex-
periences, attitudes, and expectations that arise for the user. As Hassenzahl notes in his
book, design that evokes positive emotions appears to be more successful. (Hassenzahl,
2022). Design that takes into account the user's expectations, emotions, and attitudes
from the early stages of design to the finished product is called experience-driven design
(EDD).

a) designer perspective

( product features intended product character ) consequences
( content | pragmatic attributes appeal
manipulation

[ presentation ]

hedonic attributes

[ functionality ] stimulation pleasure
identification :
[ interaction J evocation satisfaction
\ v
b) user perspective ( situation ]
product features apparent product character ( consequences )
content pragmatic attributes [ appeal )

manipulation

presentation

hedonic attributes

functionality stimulation [ pleasure )
identification
interaction evocation [ satisfaction )
L. o

Figure 2ZHassenzahl 6 s model of UX (Hassen:z



The Double-Diamond model of design (Figure 3) is one way to describe a process suit-
able for Human-Centered Design. It starts with an idea of the problem to be solved and
expands possibilities and perspectives by exploring the issues. Once the idea has been
explored, the goal is to identify the real underlying issues and refine the design accord-
ingly. The same approach is taken when seeking solutions. It begins with an idea and
broadens thinking to multiple possible solutions. Only after a large number of possibilities
are considered can the focus shift to selecting the most suitable solution for the actual
problem. (Norman, 2013)

FINDING THE RIGHT FINDING THE RIGHT

PROBLEM SOLUTION

ALTERNATIVES

Divergence Convergence. Divergence Convergence

TIME

Figure 3 The double -diamond model of design

Interaction design is an essential part of designing interactive technology. It aims to cre-
ate interactive products that support users' needs and ways of communicating and inter-
acting with everyday technology. Interaction design is related to user experience in that
its purpose is to support seamless communication and work with technology, creating a
pleasant and efficient environment (Sharp et al., 2019). John Thackara described inter-

action design as "the why as well as the how of our daily interactions using computers."



(Thackara, 2001). Dan Saffer, on the other hand, stated that it "is a transaction between
two entities, typically an exchange of information, but it can also be an exchange of goods
or services." (Saffer, 2010). A critical aspect here is that designing interactions between
humans and technology plays a crucial role in user experience, as seamless interaction

supports human needs and creates a pleasant and positive working environment.

In the context of interaction design, the concept of flow is often discussed (Csikszent-
mihalyi, 1997). Flow describes a state in which the user is intensely emotionally engaged
in their activity or task, and technology functions as an unrestricted and natural part of it.
Flow is often associated with losing track of time and positive experiences (Sharp et al.,
2019).

User experience goals are used to describe the desired or intended emotional feeling or
bond that the user achieves with the designed product or system. These goals not only
depict specific tasks achievable through usage but especially emphasize the quality of
emotional experience. User experience goals serve as support in planning and commu-
nication among decision-makers, stakeholders, and designers. While user experience
goals inspire design, precise goals are crucial, particularly when implementing the plan
and making specific design decisions. Throughout the design process, design decisions

should always be justified by the user experience goals. (Kaasinen et al., 2015)

2.2 Design and evaluation

Human-Centered Design (HCD) is a design philosophy. In HCD the design process aims
to start with a deep understanding of people and their needs. Human-centered design
examines users' needs, abilities, and behavioral patterns, and seeks to support them.
Good design begins with an understanding of both psychology and technology. Effective
design of human-technology interaction requires good communication, especially when
technology communicates with a person. Technology (or machine) must be responsible
for ensuring that the user understands what functions are possible, what is happening,

and what will happen next. (Norman, 2013)

The purpose of Human-Centered Design (HCD) is to ensure that people's needs and
goals are met, the product is understandable and usable, and the user experience is
enjoyable and positive. Typically, a good design should satisfy multiple stakeholders and
meet various goals, such as cost and efficiency, reliability, usability, pleasing aesthetics,
pride of ownership, and a pleasant user experience. The goal of HCD is to address all of
these objectives, but it particularly emphasizes two things: solving the right problem and

fulfilling people's needs within their capabilities. (Norman, 2013)



User experience can be evaluated using various methods, which can generally be cate-

gorized into two main groups: user evaluations and expert evaluations.

In user evaluations, users actively participate in both the design and evaluation pro-
cesses of the system. A frequently used approach involves conducting usability testing,
wherein participants are invited to a controlled laboratory environment. Here, they are
presented with particular scenarios that prompt them to perform tasks pertinent to the
product or service under examination. Another approach is field studies, where research-
ers observe participants in their natural environment, such as their workplace or home,
providing a realistic context for the evaluation. Concept testing involves presenting an
approximation of a product or service to users to determine if it meets their needs. This
can be done one-on-one or with larger groups. (Rohrer, 2022)

Expert evaluations, on the other hand, involve designers or other experts assessing the
system's usability using various methods. These methods can be employed during the
design, development, and final evaluation stages of a product.

For example, user experience can be evaluated using UX principles. These can be the
10 heuristics for user interface design by Jacob Nielsen. The heuristics include points
like trying to prevent errors or helping the user to recognize functionalities rather than
recall them. (Nielsen, 1994)

The 10 usability heuristics by Jakob Nielsen are:
1. Visibility of system status

Users should stay informed about the system's status within a reasonable

timeframe through suitable feedback.
2. Mach between system and the real world

The design should be tailored to the users' understanding, using terminol-
ogy, expressions, and ideas that they are familiar with. It should adhere to
familiar real-world practices, presenting information in a way that is logical

and intuitive.
3. User control and freedom

Users sometimes make errors in their actions. They require a clearly la-
beled exits to swiftly undo any unintended actions without undergoing a

lengthy process.

4. Consistency and standards



Maintain consistency to avoid user confusion. Stick to established platform
and industry norms to ensure clarity across different words, situations, or

actions.
5. Error prevention

Preventing issues is better than providing good error messages. Design
should anticipate potential problems and either eliminate them or offer us-

ers a chance to confirm their actions before finalizing them.
6. Recognition rather than recall

Keep the user's memory load low by keeping everything visible. Users
shouldn't have to remember information from one part of the interface to

another.
7. Flexibility and efficiency of use

Enable both novice and expert users to navigate efficiently by offering
shortcuts for experienced users while ensuring accessibility for novices.
This allows users to customize frequent actions, optimizing the interaction

experience for all.
8. Aesthetic and minimalist design

Keep interfaces concise by excluding irrelevant or infrequently needed in-
formation. Unnecessary information competes with relevant content, re-

ducing its prominence and effectiveness.
9. Help users recognize, diagnose, and recover from errors

Error messages must be clear, using plain language without codes, to pre-

cisely identify the issue and offer constructive solutions.
10. Help and documentation

The system should ideally be self-explanatory, but supplemental documen-

tation may be needed to guide users through completing tasks.
(Nielsen, 1994)

The heuristics can work as guidelines for the design as well as evaluation points at any
state of the development process. Usually, UX principles are used as aids in design
thinking to prompt designers to consider things and parts from different perspectives

(Sharp et al., 2019). Sometimes designers refer to user experience as UXD, where the
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added "D" stands for designers' emphasis on or attention to the quality of user experi-

ence rather than just design methods (Allanwood et al., 2014).

User experience covers the different layers of user interaction with a product or service,
and its goal is to make it intuitive and enjoyable. Usability, an essential aspect of UX,
evaluates the system's effectiveness in fulfilling user needs and goals. Different methods
like usability testing and field studies involve users actively in the evaluation process,
ensuring a realistic assessment. Expert evaluations, on the other hand, rely on designers
or expert to assess usability using established principles like Nielsen's 10 heuristics for
user interface design. Understanding user experience is an essential part of the design
process, and therefore, both the design and evaluation methods are crucial aspects of
this thesis. By applying UX principles and evaluation methods, it is possible to include
the usability, functionality, and overall effectiveness of the haptic sleeve in the design.
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3 E-SPORT AND TEAM

The terms fielectspoire¢e Ospoifgsdaded fiem t he

when organizations like the Online Gamers Association (OGA) first used them. OGA
sparked discussions about comparing electronic sports to traditional sports, partly be-
cause in 1999, the English Sports Council in the UK had refused to recognize the UK
Professional Computer Gaming Championship (UKPCGC) as an official sports event.
(Wagner, 2006)

In the 21st century, the popularity of e-sports has been steadily rising, thanks to online
streaming services such as Twitch, which was launched in 2011. Platforms like Twitch
provided a distribution channel for e-sports and facilitated global commercialization for
electronic sports competitions. The most popular e-sports genres are first-person
shooter (FPS) and real-time strategy (RTS) games. In FPS games, players control a
character typically armed with a portable weapon. The highest viewership and commer-
cial funding for e-sports competitions are found in team-based games like Dota 2,
League of Legends (LoL), and Counter-Strike: Global Offensive (CS:GO). (Ayar, 2018)

Counter-Strike: Global Offensive (CS:GO) is one of the most popular FPS games in e-
sports, and a newer version, Counter-Strike 2, was released in September 2023. In
CS:GO, teams of 5 players compete against each other. The game requires players to
have high visual motor skills, quick reaction times, good strategic planning, and commu-
nication skills with their team. E-sports competitions also impose physical strain on play-
ers, increasing heart rate and blood pressure and causing muscle stiffness. Specifically,
FPS players have been observed to experience greater fluctuations in heart rate during

gameplay compared to other genres. (Sadowska, et al., 2023)

E-sports has been described by many different definitions, but the simplest and most
common is that it is a competitive way of playing video games in a professional environ-
ment. However, Wagner (2006) argue that this way of describing e-sports is too narrow.
Wagner himself defines e-sports as fAn area of sport activities in which people develop
and train mental or physical abilities in the use of information and communication tech-
nologies.0 According to Wagner, e-sports is a natural continuation of traditional sports
competitions as the technological world evolves. Competitors and teams are required to
have respected performance-related qualities such as the ability to use multimodal com-

munication strategies, more commonly referred to as the use of information and commu-

at
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nication technology. Interestingly, it is worth noting that Wagner's definition encom-
passes both individual and team collaboration. Team discipline seems to play a greater
role in western e-sports culture, whereas individual discipline is more popular in the east-

ern e-sport culture. (Wagner, 2006)

Social video game playing, especially competitive e-sports, can be seen as part of ful-
filling an individual's social needs, such as a sense of belonging. This occurs through the
development of friendships among members in gaming teams, guilds, and through par-
ticipation in live gaming events ( Ma r t o n | .i\Wagner 2r@phdsizes that e-sports is
a phenomenon worth studying purely for its societal and cultural impact (Wagner, 2006).
E-sports and related phenomena such as online game streaming and live events are
primarily motivated by the need for social contact and belonging rather than just compe-
tition or the desire to win. Like traditional sports, e-sports as a phenomenon has evolved
beyond mere competition and is now strongly linked to p e o p koeid behaviours and
needs( Martonl.i k, 2015)

Previous research on social interactions and friendships has distinguished between two
types of social relationships, which can also be applied to the context of video gaming
and e-sports: bridging and bonding social capital. Bridging social capital refers to lighter
social relationships where individuals share information and inspire each other. Bonding
social capital refers to strong social relationships where individuals feel emotionally sup-

ported and understood. (Trepte, et al., 2012)

Gaming, as well as online social activities, are found to increase bridging social capital.
However, research results regarding bonding social capital are conflicting. Some studies
have found a positive correlation between bonding social capital and online gaming,
while others argue that it may even have a negative impact on bonding social capital.
One possible explanatory and differentiating factor between these results may be the
type of online gaming that has been studied. (Trepte, et al., 2012)

For instance, Steinkuehler and Williams (2006) have suggested that physical proximity
might be a significant factor in establishing emotional connections in the online gaming
world. Playing individually and remotely often hinders the development of deeper rela-
tionships beyond the gaming world (Steinkuehler, et al., 2006). In e-sports, team play,
and professional-level gaming, these social challenges are mitigated. Although a signif-
icant portion of competitive gaming training occurs remotely, shared goals and live

events bring team players together, thus increasing their bonding social capital.

In sports, communication, encouragement, and gestures among team players have been

studied in various sports such as football and basketball (Heliasz-Nowosielska, 2021;
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Milius, et al., 2021). Furthermore, these studies have shown that displays of pride and
encouragement among team players enhance positive expectations for the next perfor-
mance compared to situations where players express neutral emotions (Furley et al.,
2015). A greater number of intense post-goal gestures and behaviors predicted the
team's victory at the end of the game. Additionally, previous studies have found that a
high number of touches between players correlates with a well-performed game (as well
as a low number of touches with a poorly performed game). These touches have been
associated with team performance and the experience of cohesion in the field (Heliasz-
Nowosielska, 2021).

In a study by Milius et al. (2021) involving basketball teams, it was found that physical
contact between female players and coaches positively influenced the creation of a
stronger connection. This also aligned with the previous understanding that positive
physical touch enhances teamwork within a team. Teams with strong collective confi-
dence were more successful in achieving their goals, felt more satisfied, and experienced
less stress. Collective confidence also increased the sense of connection and improved
performance. Positive physical touch seemed to have particularly beneficial effects in
teams where there was intense competition among players. It increased empathy and
encouraged players to pursue their own personal goals alongside the team's shared ob-
jectives. (Milius, et al., 2021)

Moesch et al. (2015) examined post-shot celebrations and performance among elite
handball players. According to the study, performance was not influenced by the quantity
of touches but rather by their quality. Players used a high number of touches in their
communication when performing well and a low number of touches when the game was
going poorly. Touch increased trust among teammates, thus positively affecting team

performance. (Moesch et al., 2015)

Emotional contagion refers to the phenomenon where emotions expressed through ges-
tures and words within a team influence the overall mood of the team, thereby affecting
individual performance. Both positive and negative emotional states can spread from
one player to the entire team and vice versa. Moreover, negative emotions, which are
often easier to express through both gestures and words, have a stronger impact than
positive expressions. Negative emotional states are processed more thoroughly. In tra-
ditional team sports, it has been observed that the social environment influences the
types of gestures occurring during games. Many gestures of encouragement occur from
a distance without verbal communication. The effects of these gestures are eventually
reflected outside of the game played, as they are discussed in post-game interviews and

articles. (Heliasz-Nowosielska, 2021)
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Several studies have examined the relationship between e-sports and traditional sports
(Skubida, 2016; Hallmann et al., 2018). Like in traditional sports, professional e-sports
players are required to follow training routines, participate in official events, and secure
funding for their gaming endeavors, both from external supporters and sponsors, as well
as through prize money earned from successful competitions. The boundary between e-
sports and traditional sports has blurred in recent years, as evidenced by discussions
within the International Olympic Committee about incorporating e-sports into the Olym-
pics (Lipovaya et al., 2018).

The e-sports world is particularly known for strong negative emotions such as anxiety,
frustration, and stress. Emotion regulation in the context of e-sports and team dynamics
is a relatively underexplored topic. Previous research on the subject has been con-
ducted, notably in the context of the game League of Legends (LoL). The study found
similarities in emotion regulation and expression strategies between LoL players and
traditional sports teams. Integral to emotion regulation was seen to be social support,
both within the team and from external players and fans. The technological environment
creates its own unique setting, where one emotion regulation strategy may involve block-
ing out opponent harassment, such as by muting malicious messaging. However, team
social support and the sense of collective struggle are crucial for handling negative emo-
tions in the e-sports team context. These results can presumably be generalized to other

similar high-stress team games, such as Dota 2 and CS:GO. (Kou et al., 2020)

In e-sports, players and teams require versatile communication and coordination both
during and outside of the game. In competitive e-sports, players typically favor voice
communication, which operates either through an external service or is built into the
game itself. Previous research has also shown that teams playing at a professional level
value face-to-face communication while making strategies and connecting with team-
mates. Hybrid communication intended for remote use, incorporating a webcam, has not
yet been studied in the e-sports context. This raises an intriguing question about whether
webcam connection would positively impact team performance and the sense of con-

nection while competing. (Freeman et al., 2019)
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4 TECHNOLOGY MEDIATED TOUCH

Touch is one of the first senses to develop in humans. Throughout life, touch holds spe-
cial significance, especially for social development, starting from the fetal stage (Field,
2002). Haptics refers to touch-based sensation, communication, and interaction. In hap-
tic technology, this can include sensations such as phone vibrations or the feeling of
pressing a button. Related concepts include tactile, which refers to sensations related to
the skin, and kinesthetic, which pertains to sensations related to movement and posture.
Haptics encompasses both tactile and kinesthetic aspects (Pastor et al., 2022). Technol-
ogy mediated touch refers to systems that enable individuals to convey and experience
the sensation of touch across physical distances. These technologies act as a mecha-
nism for building and reinforcing social relationships by simulating physical touch (Yarosh
et al., 2022).

Touch plays a significant role throughout a person's life, biologically, cognitively, and
socially. It is an essential aspect of natural social relationships and communication for
humans (Hertenstein, 2002). Touch communicates non-verbal information across cul-
tural boundaries, such as displays of strength, playfulness, comfort, encouragement, and
intimacy. (Eibl-Eibesfeldt, 1989).

Emotional experiences are conveyed through interpersonal touch. The effectiveness of
both simultaneous and technology mediated touch depends on the user, the concept of
communication, and the technology employed. Simultaneous and technology mediated
touch offer opportunities for non-verbal communication that we do not have in real-life
situations (Hertenstein et al., 2006). Examples of this can be seen in various aspects of
remote communication within the e-sports realm. Emotes, stickers, and tipping have
brought their own unique dimension to remote communication in the gaming world (Kobs
et al., 2020).

Social touch is often affectionate and has an impact on both physical and psychological
well-being, for example, by alleviating stress (Jakubiak and Feeney, 2017). In addition
to stress relief, interpersonal touch reduces conflict (Murphy et al., 2018) and improves
overall well-being (Jakubiak and Feeney, 2019). Previous research has also examined
touch experiences created through technology. Similar calming and stress-reducing ef-
fects have been found with non-human touch as well. Under the right conditions, touch
can enhance feelings of social safety, even when the source of touch is an animal or a

robot instead of a human (Eckstein et al., 2020).
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Haptic communication systems can be broadly categorized into two types based on the
type of information being communicated: task-oriented and affective communication.
Much of the research in haptic technology has focused specifically on task-oriented de-

velopment and research.

It is also important to distinguish between affect and emotion. Affect refers to the basic
feeling experience, often measured by factors such as the pleasantness of the feeling,
arousal/calmness, and dominance, which indicates how controlling the feeling is. Emo-
tion, on the other hand, refers more to cognitive functions, such as reflection and weigh-
ing probabilities (Barrett, 2017). Emotional touch is more complex than affective touch,
but both are closely related to human experience of touch (Raisamo et al., 2022).

Various haptic devices have been used to study technology mediated touch for a long
time. One of the first bidirectional haptic communication tools was InTouch (Brave and
Dahley, 1997), designed to integrate physical contact into remote conversations.
InTouch had three rollers that users could touch, rotate, or turn. The other user had sim-
ilar rollers that responded to the movements of the first user's rollers and mimicked the
movement. Although proper user research was never conducted in the development of
InTouch, prototype testing showed promise and opened doors to the idea that physical
contact could be integrated into remote communication. Users described the experience
of using I nTouch as dAplayful o, althougH

sary or trivial because the physical element through the rollers served little purpose.

After InTouch, the development of haptic remote communication devices became more
focused on integrating physical elements with specific functions. In a study published in
2002, a remote message was conveyed from one user to another using vibration.
ComTouch (Chang et al., 2002) employed vibrotactile stimulation transmitted from finger
touch input, where pressing a button on one pad caused vibration on the other pad.
ComTouch aimed to spark the idea of how a vibrotactile device could be integrated with
a mobile phone. In the concept, a handheld device could communicate finger pressure
on the device to another user. The concept was designed for situations where audio
communication is limited, and touch could provide a more private channel for communi-
cation during a call. During the design phase of the ComTouch concept, consideration
was also given to individuals with some form of sensory limitation, such as deaf-blind
individuals. With a touch-based system, a deaf-blind person could also communicate

remotely if the receiver has a functioning sense of touch.

When Chang et al. (2002) conducted a user study on the use of vibration in remote

conversation, the results were promising. Participants in the testing used vibration during

some
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conversation, especially for three different purposes: emphasis, turn-taking, and mimick-
ing the other person's communication. Some users reported that they did not consciously
press the vibration button when emphasizing their message. The research on ComTouch
indicates that touch implemented through vibration can be a natural part of remote con-
versation. Even during short testing periods, user pairs developed their own ways and

styles of using technology mediated touch as part of their conversation.

In most cultures, touch is an essential part of human interaction (Montagu, 1972). The
development of haptic devices has also explored the possibility of enabling everyday
touch without actual physical contact between people. Mueller et al. (2005) developed
an air-filled vest designed to simulate a hug remotely. The 'Hug Over a Distance' vest
was tested with couples in long-term relationships. The study found that couples did not
see practical benefits in using the vest in everyday life, but the development sparked
ideas and thoughts for future research.

Bonanni et al. (2006) also developed a scarf called TapTap for emotional touch therapy,
equipped with haptic vibration motors to simulate various types of touch, such as press-
ing or stroking. Bonanni and his team used flexible electronics methods in the develop-
ment of the TapTap, but they never succeeded in making it completely wireless. The
scarf relied on an external power source for driving the solenoids and heat pumps. To
make TapTap fully wireless it would have required the researchers to use less powerful
motors for the vibration. The final version of TapTap was never subjected to proper user
testing, but Bonanni and his team paved the way for the use of flexible electronics in the
development of haptic devices and for the exploration of creating different types of touch

using haptic vibration motors.

In 2009, Park et al. published a study on their development called CheekTouch. With
CheekTouch, users could send various vibration messages by touching the touchscreen
of a mobile phone. Park et al. justified their focus on mobile devices by noting that people
used phones mostly for informal personal calls. Given that touch and non-verbal com-
munication are such important and natural parts of verbal conversation, it is natural to
consider integrating touch into phone conversations as a crucial part of mobile device
development. However, Park et al. published their study in 2009, and as more recent
research shows, with the rise of smartphones, communication via mobile devices has
largely shifted to text-based and social media-based messaging. As new social media
platforms (such as Instagram or Snapchat) dominate the scene, remote communication
is spread across more channels, which have led to a significant decrease in the number

of voice calls people have in a day (Harari et al., 2020).
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However, the purpose of CheekTouch was to bring a new, more personal dimension to
communication during voice calls. Haans et al., for example, suggest that even brief
touch from another person can evoke strong emotional experiences. Touch plays a role
in many interpersonal communications, such as encouragement or non-verbal indication
of support (Haans et al., 2006). Park et al. narrowed CheekTouch interactions down to
five different types of touch: patting, slapping, pinching, stroking, and tickling. The results
of user testing were promising for CheekTouch. The touches experienced with
CheekTouch evoked mostly positive emotions for the users. An interesting detail from
the CheekTouch user study results was that female participants reported more positive
emotions related to all five types of touch than men. This indicates that women may

perceive intentional touching as a more important part of communication than men do.

The haptic sleeve developed by Huisman et al. (2013) aimed, like CheekTouch, to incor-
porate various types of touch into remote communication. The TaSSt (Tactile Sleeve for
Social Touch) was constructed as a sleeve designed for the forearm, equipped with vi-
brating motors for creating touches and a 4x3 grid of sensors as touch area for sending
touches. The purpose of TaSSt was to allow two people to simultaneously participate in

the same social touch by touching their own forearm. (Huisman et al., 2013)

Similar to the smart sleeve Spiritus Ludi studied in this document, Huisman et al. also
chose the forearm for touch due to its easily accessible location and suitability for social
touch (Hertenstein et al., 2006). TaSSt aimed to combine both sending and receiving
touches in the same physical location on the body. In a small user study conducted with
TaSSt, it was found that simple gestures and touches were easier to understand than
complex ones. Touches such as pressing and poking were considered effective, while
more dynamic touches like stroking caused more confusion among the study participants
(Huisman et al., 2013).

Mediated social touch enables interpersonal communication through touch via technical
devices (such as computers). One of the strengths of mediated social touchist h a't
dynamic. Unlike static technologies like braille, mediated social touch can actively re-
spond and adapt to ongoing communication (Haans et al., 2006). With mediated social
touchi t 6s possi bl e to dikesympathy aiddormectom and it can
enhance expressions and understanding. In the context of collaboration, haptic feedback
has also been utilized to enhance social interaction, fostering a deeper sense of social

presence (Wei et al., 2024).

In collective environments, researchers have explored mediated social touch applica-

tions within immersive opera presentations to enhance auditory engagement. Corsetto
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is a tactile garment designed to convey physical sensations associated with vocal per-
formance from a skilled singer to an observer. The researchers subsequently devised
tactile movements imitated by the haptic vest, mirroring the upper-body actions of the
vocalist during their live performance. The development of Corsetto enabled the explo-
ration of a scenario where technology demonstrates the emerging interconnectedness
among multiple bodies. The research showed that shared sympathy and somatic expe-

rience are possible through technology. (Kilic Afsar et al., 2023)

Touch is one of the first senses to develop and is crucial for human social development.
Haptic technology, which encompasses both tactile and kinesthetic components, refers
to touch and movement -based sensation and interaction. Technology-mediated touch
enables the sensation of touch over distances through technology, strengthening social
relationships and enhancing remote communication, which is especially important in the
context of e-sports. This topic is particularly relevant to this thesis as it highlights the
significance of touch in the emotional well-being of individuals and their social connec-
tions. It also underscores the importance of effective communication in remote settings.
The emotional and social benefits of mediated touch, such as reducing stress and im-
proving well-being, directly enhance the performance and cohesion of e-sports teams.
This positions the haptic sleeve as a novel contribution to both haptic research and the

e-sports industry, demonstrating its potential impact and justifying the research.
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5 INTERACTION DESIGN

Spiritus Ludi is a smart sleeve designed to share simultaneous touch for e-sports players
and teams, whether they are playing remotely or in the same location. The smart sleeve
connects to a smartphone via Bluetooth, and the phones communicate with each other
through a wireless network (Figure 4). The players can send each other short vibrations
(touches) by tapping the sleeves touch area. The system includes textile sleeve with
electronics and a mobile application. The development of Spiritus Ludi has required ex-
pertise in different parts of the design like fashion, electronics, software, and user expe-
rience and interaction. This study provides a detailed overview of the user experience

and interaction design process and its outcomes.

Figure 4 Spiritus Ludi system , the smart sleev e connects to a smartphone via
Bluetooth, and the phone s communicate with each other through a wireless net-
work .
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5.1 Sleeve design

The primary purpose of the sleeve was to allow users to send a small vibration through
their sleeve to other team members. Vibration is an effective means of conveying excite-
ment and is particularly well-suited for real-time, synchronous communication. This is in
contrast to other forms of tactile feedback, such as pressure and temperature changes,
which may not be as immediately responsive or impactful in conveying dynamic emotions
(Price et al., 2022). The main interaction area for the physical sleeve was the touch area
located at forearm near the wrist (figure 5). Adjacent to the touch area was a haptic motor
that vibrated when the user received messages from other players. By pressing the touch
area, the user sent one vibration lasting for 200ms for the other members of the team. In
case there were multiple vibrations sent at ones the vibrations were played as a queue
with a small brake between them. The vibrations were always sent to the whole team
simultaneously. From the user's perspective, both sending and receiving vibrations oc-

curred in the same location.

Info pad

Touch area

s

Figure 5 Spiritus Ludi sleeve , Info pad was located at the top of the sleeve and
consisted of LED lights and a single button. Touch area was used to send small
vibrations to other team members.
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Another essential interaction area on the sleeve was the info pad (figures 5 and 6). The
info pad was located at the top of the sleeve and consisted of LED lights and a single
button. The info pad was positioned at the top of the sleeve, partly due to electronics
constraints: the area was on a hard, thin plate, which would have felt uncomfortable on
the more movable lower part of the arm. The info pad indicated light when the sleeve
was on, Bluetooth was connected, and the battery was low. Additionally, the pad featured
a row of seven LED lights, which lit up green when sending a message and blue when

receiving one.

The color green, when displayed on the arm can evoke pleasant and mildly stimulating
emotions. The use of blue LEDs was combined with vibration. This combination was
specifically chosen because the blue color can enhance the positive valence of emotions.
Thus, incorporating blue light along with vibration aimed to create a more uplifting and
emotionally positive feedback (Suk et al., 2008). The colored lights aimed to provide
feedback for sending and receiving messages through the sleeve and thus support
Nielsens first heuristic about systems visibility (Nielsen, 1994). The button on the info

pad made it possible for the user to turn the sleeve on and off.
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Figure 6 Sleeve info pad, was located at the top of the sleeve and consisted of
LED lights and a single button
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5.2 Application design

In addition to the physical sleeve, the system required a mobile application to function.
As part of the interaction design, an application was designed to guide the user in using
the sleeve and to facilitate connecting the sleeve to the device.

The application design process began by mapping out the user's basic needs with a UML
use case diagram (figure 7). The use case diagram is used to identify the interactions
between the system and actors outside the system affecting it. The use case describes
one simple transaction with several objects (Kovacevic, 1999). The diagram outlines the
individual player's needs and the requirements involved in using the system (application
and the sleeve). One of the key features of the application is that the user can receive
guidance on using the system and connect the sleeve to the phone via Bluetooth. From

the user's perspective, the function of the smart sleeve is to send and receive vibrations.
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Figure 7 UML use case diagram
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The User Flow diagram (figure 8) illustrates the user's actions in the system in chrono-
logical order. User Flow describes the sequence of steps or interactions a user takes to
accomplish a specific task within a system. It maps out the entire process from the user's
perspective, detailing each action and decision point required to achieve their goal. By
illustrating how users navigate through the system, User Flow helps designers and de-
velopers understand the user's journey, identify potential obstacles, and ensure a seam-

less and efficient experience from start to finish. (Alamsyah et al., 2023)

When using the Spiritus Ludi sleeve, most interactions from the user's perspective occur
within the mobile application. Figure 8 depicts the scenario when the user uses the ap-
plication for the first time. Initially, the user selects a username, receives guidance on
using the system, and allows Bluetooth connection. The choices made are automatically
remembered for subsequent uses. The primary task of the application is to connect the
smart sleeve to the phone. This happens automatically if the same sleeve has been
connected to the phone previously. If a new sleeve is being connected to the phone, the
application guides the user through the connection process. Once the sleeve is con-

nected to the application, the user can send and receive vibrations with it.

Spiritus Ludi sleeve
P Spiritus Ludi application

Turn on the ) Select
Ent Welcome!
sleeve % ‘ elcome username

T

Instructions
How to use the sleeve
+  How to use the app
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ready!
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Sleeve
connected?

Touch the
touch pad

Allow Connect to
Bluetooth the sleeve

/ Send and
| receive |

&

Instruction:
How to use
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Check that the
sleeve is on

Is there
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in the
sleeve?

Charge the
sleeve's No

battery

Figure 8 User flow
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Figure 9 depicts the instructional guide of the application when it is used for the first time.
The instructions are simplified and visually appealing to make it easy and quick to go
through when used for the first time. When a user first interacts with an application, walk-
ing them through instructions aims to prevent confusion and reduce the likelihood of er-
rors. This approach is supported by Nielsen's fifth heuristic, which emphasizes the im-
portance of error prevention (Nielsen, 1994). By providing clear, initial guidance, users

are less likely to make mistakes, enhancing their overall experience.

Figure 9 Instruction s for first time user

The main and first page of the application is the connection page (figure 10). On this
page, most of the user interactions take place, such as connecting the sleeve. The con-
nection page also informs the user about the status of the wireless network, which pre-
vents errors and provides information about the system's status. The information pre-
sented on the page regarding the system's status, along with the navigation menu at the
bottom of the application, supports Nielsen's first heuristic: visibility of system status.
This heuristic emphasizes the importance of keeping users informed about what is going
on through appropriate and timely feedback. Additionally, the design adheres to

Nielsen's eighth heuristic, which focuses on aesthetic and minimalist design. This princi-


































































