IT IS NOT ONLY ABOUT THE USER:
THE ROLE AND PERSPECTIVE OF PRESENT OTHERS IN PUBLIC
TECHNOLOGY INTERACTIONS

INAUGURAL-DISSERTATION

zur Erlangung des Doktorgrades der Philosophie
an der Ludwig-Maximilians-Universitat Miinchen

vorgelegt von
Pia Charlotte von Terzi
aus
Moosburg an der Isar
2024






Referentin: Prof. Dr. Sarah Diefenbach
Korreferent: Prof. Dr. Marc Hassenzahl
Tag der miindlichen Priifung: 08.07.2024






Danksagung

Danksagung

Die vorliegende Arbeit hatte ohne die Unterstiitzung zahlreicher Personen nicht entstehen kénnen.
Zundchst mochte ich mich bei meiner Doktormutter Prof. Dr. Sarah Diefenbach fiir die exzellente
Betreuung, gemeinsamen Diskussionen und Unterstiitzung und Ermutigung, wann immer ich sie
bendétigt habe, bedanken. Als Mentorin hat sie nicht nur meinen akademischen Werdegang seit dem
Masterstudium nachhaltig gepragt, sondern auch meine persoénliche und berufliche Entwicklung.

Mein groRRer Dank gilt Prof. Dr. Marc Hassenzahl, von dessen fachlicher Expertise und kritischem Blick
ich bereits in den frlhen Phasen meiner Promotion sehr profitierte und meine Forschungsarbeit
bereicherten. Ein herzliches Dankeschén geht an Prof. Dr. Dieter Frey fiir seine Zeit und Engagement
flir meine Forschung.

AulRerdem mochte ich mich bei meinen wunderbaren Kolleginnen und Kollegen am Lehrstuhl und
meinen Mentoren bedanken, die mich lber die Zeit dieser Doktorarbeit hinweg begleitetet und
unterstutzt haben.

Ich danke den Teilnehmerinnen und Teilnehmern der Studien, durch die die vorliegenden
Publikationen erst ermdglicht wurden.

Schliefllich mochte ich meiner Familie und Freunden, insbesondere meinem Ehemann Korbinian,
meiner Mutter Astrid, Katha, Karo und Jana, fiir Ihre Liebe, die ehrlichen Worte, die unbegrenzte
Geduld und Verlasslichkeit danken. Besonderer Dank gilt meiner Grofmutter Anita, die nicht nur schon
immer zu meinen groRten Unterstlitzern zahlte und mir Disziplin und die Freude am Lesen vermittelte,
sondern auch ein Vorbild in allen Lebensbereichen fiir mich ist.



Abstract
Abstract

Mobile technologies such as smartphones, tablets, laptops, and fitness trackers are constant
companions in everyday life. Our environment has also undergone a “technologization” in recent
decades. Technology now shapes the image of public space, be it in restaurants, supermarkets, or on
train station concourses. Interactive technologies are omnipresent and closely intertwined with our
everyday activities. Publicness implies the presence of others who can influence the user’s behavior
and experience when interacting with technology. Conversely, the technology interactions of users
also affect the attendants, i.e., people not using the technology themselves but co-experiencing the
interaction of the user. So, how can we ensure that public technology (interaction) enriches our
everyday lives or at least does not make them worse —regardless of which role we currently take, that
of the user or attendant?

In times such as these, when technology is less and less limited by stationary devices and usage within
one’s own four walls, it is no longer enough to consider the needs and requirements of users. The focus
of investigation needs to be extended to the stakeholder group of attendants to meet the demands of
different or changing social contexts. A better understanding of (positive) technology-mediated
experiences is required, from the user and attendant perspective.

This thesis focuses on public technology interactions and explores four subordinate research
questions: How do positive experiences with technology emerge in public settings, and what role do
attendants play (research question 1)? How can the attendant perspective in public technology
interactions be specified and analyzed (research question 2)? How do attendants (co-)experience
public technology interactions (research question 3)? Which action and design strategies can improve
the attendant experience of public technology interactions (research question 4)? These research
questions are addressed in six empirical studies.

Study 1 examined users’ technology experiences in public vs. private contexts and uncovered
differences in their emergence. For example, the needs for relatedness and popularity are more
relevant for usage situations in which other people are present. In addition, context changes can
worsen the user experience, i.e., technology interactions that are considered positive experiences in a
private context are not automatically (equally) positive in public contexts. The study thus underlines
the importance of an interaction-context fit in public technology use.

Similar findings have been reported in study 2 on the ideal interaction with a service robot. If the need
for relatedness and popularity was pronounced, people favored expressive interaction, i.e., they
preferred that others can co-experience their interaction with technology. The relationship with the
attendant (unknown vs. close) also matters; relatedness seems more relevant for usage situations in
which we know the attendant, and popularity is more important when they are strangers to us.
Moreover, the need for relatedness mediated the preference for expressivity with emotionally close
attendants, and additional factors, namely attribution and success expectation, influenced the
association between popularity and expressivity.

In study 3, we interviewed individuals about positive and negative observation situations that were
particularly memorable to them to gain initial insights into the attendant experience. The collected
experience reports were also used for an initial test of our “role model”, distinguishing four types based
on two characteristics. In doing so, we not only gained a more accurate picture of various everyday
attendant situations but also showed our typology to be suitable for capturing the role of the attendant
in public technology interactions. Our typology covered all experience reports, and each type could be
assigned to both positive and negative experiences.
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The qualitative results of study 3 were supplemented by an experimental investigation, study 4. By
comparing the experience of the four types in a concrete use case, we aimed to test the typology (this
time based on mainly quantitative analyses) and gain further insights into the perception and
evaluation of attendants of public technology interactions. The study results underline the relevance
and usefulness of a more distinct differentiation of the social context into several types. However,
type-specific differences were found not only in the attendant experience but also with regard to
recommended action and design strategies.

In study 5, experts were asked to adopt the perspective of a specific type to uncover further
characteristics of ideal attendant experiences and supporting design and (re-)action possibilities. The
expert survey confirmed the findings of previous studies that a variety of positive technology-mediated
experiences are also possible from the attendant perspective. Type-specific solutions (in terms of
attendant behavior and technological functions) and more general strategies, i.e., those that address
the needs and requirements of multiple types, can be helpful.

In addition, we conducted a workshop with students (study 6) to gather further explorative findings
on the attendant experience under practical conditions, i.e., in personal contact with participants
without any particular specialized or previous knowledge. The workshop involved individual work and
subsequent group discussions about the outcomes. The comparison of the perspectives of different
types of attendants revealed that the relevance of psychological needs and the evaluation of social
interaction with the user can vary, but there are also some similarities.

Besides an overview of the empirical work, including summaries of the studies (results) and their
contribution to the HCI (Human-Computer Interaction) field, a theoretical contribution, in the form of
a book chapter, is also addressed. This discusses the challenges posed by the increasingly technological
nature of the public space, the so-called technified public sphere. Furthermore, starting points are
presented for overcoming the status quo, i.e., technical progress at the expense of harmonious social
co-existence. By embedding the topic of visibility or publicness in technology use in a broader societal
context, the theoretical contribution also underlines the relevance of the empirical part of this work,
i.e., the systematic research.

Following a comprehensive discussion of the findings from the empirical studies to answer the
research questions, general theoretical and practical implications of the present work are drawn. This
thesis contributes to the body of research that takes a positive, need-based and possibility-driven
instead of a problem-oriented approach. It should be viewed as a criticism of the prevailing user-
centricity in HCI, and emphasizes the relevance of the social context or a better understanding and
more detailed assessment of the attendant perspective in public technology interactions. As a possible
resource for positive technology experiences, the attendant (experience) must be taken into account
appropriately, making a theoretical grounding of the construct in HCI essential. Implications for
practice relate to a (more) reflective procedure and critical questioning of one’s own actions. Study
results may serve as inspiration and orientation in product development as well as for everyday
interaction. Designers and developers are encouraged to implement adjustable and context-sensitive
technological features instead of offering one-size-fits-all solutions. However, consumers are also
responsible for positive technical experiences, as users and attendants have various (re-)action
options. Finally, general cross-study limitations are discussed, and potential starting points for future
studies in the sense of a more holistic research and design approach are outlined.



Zusammenfassung

Zusammenfassung

Mobile Technologien wie z.B. Smartphones, Tablets, Laptops und Fitnesstracker sind heutzutage
standige Begleiter im Alltag. Unsere Umgebung hat in den letzten Jahrzehnten ebenfalls eine
,Technisierung” erfahren. Technik pragt inzwischen das Bild des 6ffentlichen Raums, sei es des
Restaurants, des Supermarktes oder der Bahnhofshalle. Interaktive Technologien sind omniprasent
und eng verwoben mit unseren alltiglichen Aktivititen. Offentlichkeit impliziert die Anwesenheit
anderer, die das Verhalten und Erleben von Nutzern bei der Interaktion mit Technik beeinflussen
kénnen. Aber auch umgekehrt haben die Technikinteraktionen der Nutzer einen Einfluss auf
Beobachter, d.h. Menschen, die eine Technik nicht selbst nutzen, sondern die Interaktion des Nutzers
miterleben. Doch wie kann sichergestellt werden, dass 6ffentliche Technik(-interaktion) unseren Alltag
bereichert oder zumindest nicht schlechter macht — unabhangig davon welche Rolle wir gerade
innehaben, die des Nutzers oder Beobachters?

In Zeiten in der Technik immer weniger durch stationdre Gerate und die Nutzung innerhalb der eigenen
vier Wande begrenzt ist, reicht es also nicht mehr nur aus, die Bedirfnisse und Anforderungen der
Nutzer zu bericksichtigen. Der Untersuchungsfokus muss auf die Stakeholdergruppe der Beobachter
erweitert werden, um verschiedenen oder wechselnden sozialen Kontexten gerecht zu werden. Es
braucht ein besseres Verstandnis von (positiven) Technikerlebnissen, sowohl aus Nutzer- als auch
Beobachterperspektive.

Diese Dissertation widmet sich offentlichen Technikinteraktionen und geht vier untergeordneten
Forschungsfragen nach: Wie entstehen positive Erlebnisse mit Technologie in der Offentlichkeit, und
welche Rolle spielen die Beobachter dabei (Forschungsfrage 1)? Wie ldsst sich die
Beobachterperspektive bei offentlichen Technikinteraktionen spezifizieren und analysieren
(Forschungsfrage 2)? Wie erleben Beobachter 6ffentliche Technikinteraktionen (Forschungsfrage 3)?
Welche Handlungs- und Designstrategien konnen das Beobachtererleben bei offentlichen
Technikinteraktionen verbessern (Forschungsfrage 4)? Diese Forschungsfragen werden in sechs
empirischen Studien beantwortet.

Studie 1 untersuchte Technikerlebnisse von Nutzern in 6ffentlichen vs. privaten Kontexten und deckte
Unterschiede in deren Entstehung auf. So sind die Bedirfnisse Verbundenheit und Popularitat
relevanter fir Nutzungssituationen in denen andere Personen anwesend sind. AulRerdem kénnen
Kontextanderungen das Nutzererleben verschlechtern, d.h. Technikinteraktionen, die in privatem
Kontext ein positives Erlebnis darstellen, sind das nicht automatisch auch in 6ffentlichen Kontexten.
Damit unterstreicht die Studie die Bedeutung einer Passung von Interaktion und Kontext bei
offentlicher Techniknutzung.

Ahnliches zeigte Studie 2 zur idealen Interaktion mit einem Service-Roboter. Wenn das Bediirfnis nach
Verbundenheit und Popularitdt ausgepragt war, bevorzugten Menschen eine expressive Interaktion,
d.h. dass andere ihre Interaktion mit der Technik miterleben kdénnen. Auch die Beziehung zum
Beobachter (fremd vs. bekannt) spielt hierbei eine Rolle. So erscheint Verbundenheit relevanter fir
Nutzungssituationen, in denen wir die Beobachter kennen, und Popularitdt wichtiger, wenn sie uns
fremd sind. Darlber hinaus mediierte das Bedirfnis nach Verbundenheit die Praferenz fir
Expressivitdat bei bekannten Beobachtern und der Zusammenhang von Popularitdat und Expressivitat
wurde von zusatzlichen Faktoren, namlich Attribution und Erfolgserwartung, beeinflusst.

In Studie 3 interviewten wir Menschen zu positiven und negativen Beobachtungssituationen, die ihnen
besonders im Gedachtnis geblieben sind, um erste Einblicke in das Beobachtererleben zu gewinnen.
Anhand der gesammelten Erlebnisberichte wurde aulRerdem unser ,Rollenmodell”, das vier Typen
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anhand zweier Merkmale unterscheidet, getestet. So konnten wir nicht nur ein genaueres Bild
verschiedener alltaglicher Beobachtungssituationen gewinnen, sondern auch zeigen, dass sich unsere
Typologie fur die Erfassung der Beobachterrolle bei 6ffentlichen Technikinteraktionen eignet. Die
Typologie deckte alle Erlebnisberichte ab und jeder Typ konnte positiven sowie negativen Erlebnissen
zugeordnet werden.

Die qualitativen Ergebnisse von Studie 3 wurden durch eine experimentelle Untersuchung, Studie 4,
erganzt. Der Vergleich des Erlebens der vier Typen in einem konkreten Anwendungsfall diente einer
erneuten Testung der Typologie (diesmal basierend auf hauptsachlich quantitativen Analysen), sowie
der Gewinnung weiterer Einsichten in die Wahrnehmung und Bewertung von Beobachtern 6ffentlicher
Technikinteraktionen. Die Studienergebnisse unterstreichen die Relevanz und Nitzlichkeit einer
starkeren Differenzierung des sozialen Kontexts in mehrere Typen. Typspezifische Unterschiede
zeigten sich aber nicht nur im Beobachtererleben, sondern auch hinsichtlich empfohlener Handlungs-
und Gestaltungsstrategien.

In Studie 5 sollten Experten die Perspektive eines bestimmten Typen einnehmen, um weitere
Charakteristika von idealen Beobachtererlebnissen und unterstitzender Design- und (Re-)
Aktionsmoglichkeiten aufzudecken. Die Experten-Befragung bestatigte die Ergebnisse aus den
vorherigen Studien, dass auch aus Beobachterperspektive eine Vielzahl positiver Technologie-
mediierter Erlebnisse moglich sind. Typspezifische Losungen (in Bezug auf Beobachterverhalten und
technologische Funktionen), aber auch allgemeinere Strategien, d.h. solche die Bedirfnisse und
Anforderungen mehrerer Typen adressieren, konnen hilfreich sein.

Zusatzlich fuhrten wir einen Workshop mit Studierenden (Studie 6) durch, dessen Ziel es war weitere
explorative Erkenntnisse Uber das Beobachtererleben unter praxisnahen Bedingungen, d.h. im
personlichen Kontakt mit Teilnehmenden ohne besondere Fach- oder Vorkenntnisse, zu sammeln. Der
Workshop beinhaltete Einzelarbeit und nachfolgende Gruppendiskussionen zu den Ergebnissen. Die
Gegenlberstellung der Perspektiven verschiedener Beobachtertypen ergab, dass die Relevanz
psychologischer Bediirfnisse und die Bewertung der sozialen Interaktion mit dem Nutzer variieren
kdnnen, es aber auch einige Gemeinsamkeiten gibt.

Neben einem Uberblick iber die empirische Arbeit bestehend aus Zusammenfassungen der Studien
(-Ergebnisse) und deren Beitrag fir den HCI (Human-Computer Interaction) Bereich, wird auch ein
theoretischer Beitrag in Form eines Buchkapitels behandelt. Dieser diskutiert welche
Herausforderungen die Technisierung des 6ffentlichen Raums, die sog. technisierte Offentlichkeit, mit
sich bringt. Dariiber hinaus werden Ansatzpunkte zur Uberwindung des Status Quo, d.h. eines
technischen Fortschritts auf Kosten eines guten sozialen Miteinanders, prasentiert. Indem das Thema
Sichtbarkeit bzw. Offentlichkeit bei Technologienutzung in einen gréReren gesellschaftlichen Kontext
eingebettet wird, unterstreicht der theoretische Beitrag auch die Relevanz des empirischen Teils dieser
Arbeit, also einer systematischen Erforschung.

Im Anschluss einer zusammenfassenden Diskussion der Erkenntnisse aus den empirischen Studien zur
Beantwortung der Forschungsfragen, werden allgemeine theoretische und praktische Implikationen
der Arbeit aufgefliihrt. Diese Dissertation trdgt zu der Forschungsliteratur bei, die einen positiven,
bedirfnis- und moglichkeitsgetriebenen Ansatz Giber einen problemorientierten Ansatz wahlt. Sie kann
als Kritik an der vorherrschenden Nutzerzentrierung in der HCI verstanden werden und betont die
Relevanz des sozialen Kontextes bzw. eines besseren Verstandnisses und detaillierteren Erfassung der
Beobachterperspektive bei 6ffentlichen Technikinteraktionen. Als mogliche Ressource von positiven
Technikerlebnissen gilt es den Beobachter oder das Beobachtererleben angemessen zu
beriicksichtigen, eine theoretische Verankerung des Konstrukts ist dabei entscheidend. Implikationen
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Zusammenfassung

fiir die Praxis beziehen sich auf ein reflektiertes Vorgehen und kritisches Hinterfragen des eigenen
Handelns. So konnen die Studienergebnisse nicht nur als Inspiration und Orientierung in der
Produktentwicklung, sondern auch fir das alltdgliche Miteinander dienen. Designer und Entwickler
sind angehalten anpassungsfahige und kontextsensitive technologische Features umzusetzen, anstatt
Einheitslosungen anzubieten. Doch die Verantwortung flir positive Technikerlebnisse liegt auch bei
den Konsumenten selbst, denn Nutzer sowie Beobachter haben diverse (Re-)Aktionsmoglichkeiten.
Zum Schluss werden allgemeine, studienibergreifende Limitationen erodrtert und potenzielle
Ansatzpunkte fir kiinftige Studien im Sinne eines ganzheitlicheren Forschungs- und Designansatzes
skizziert.

\
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Introduction

1. Introduction

Technology has become our constant companion. Nowadays, some people view mobile technologies
like smartphones or wearables as extensions of their bodies rather than just objects (Harkin & Kuss,
2021; Nelson et al., 2019). Statements such as “My smartphone is the one thing that | never leave my
house without.” (Harmon & Mazmanian, 2013) probably resonate with many readers. Technology is
also omnipresent in public spaces, replacing, supporting, or enhancing human interaction to make our
lives easier or better, and technology is interwoven into many everyday activities. Many will be familiar
with the sense of relief at being able to bypass the long supermarket queue to use the self-service
checkout, or the convenience of asking Alexa to play your favorite song at a party, or amusement at a
fellow passenger openly talking about relationship problems on the phone?

Technology interactions taking place in public imply a social context, i.e., other people are present.
These people can shape the technology experience®. Previous research has shown that the experience
of interactions in private, i.e., when using technology while alone, differs from public contexts, i.e.,
when other people are around. For example, the presence of others can influence how willing or
comfortable users feel to use a product or perform an interaction (e.g., Candello et al., 2019; Efthymiou
& Halvey, 2016; Lopatovska & Oropeza, 2018). Even an imagined audience can affect the user behavior
or experience (Chen et al., 2014; Dalsgaard & Hansen, 2008). In most studies, a public as opposed to a
private context is seen as an adverse condition or challenge. However, it is also possible to have a
positive user experience in these situations, or to gain for there to be specific qualities that can only
be achieved through the public component, we just need to (better) understand how.

While we are surrounded by technology in our everyday lives, we are often not using technology
ourselves, but (un-)intentionally co-experiencing another person’s interaction, i.e., watching or
listening. Thus, despite considering ourselves active technology users, we constantly observe and feel
the impact of other people’s technology use on our lives (Cumiskey, 2005; Wagenknecht, 2018). The
perception and experience of (actively) using technology or (passively) attending the interaction with
technology can differ. Let’s take one of the everyday examples mentioned above. Imagine interacting
with Alexa yourself; having an audience might feel uncomfortable, and if the interaction doesn’t work
as planned the discomfort might even grow. In contrast, observing someone else’s struggle with Alexa
is probably less stressful — or even entertaining?

Since most technology interactions nowadays are not limited to our own four walls but can take place
in public spaces or social contexts, we need to consider (at least) two stakeholders when designing or
evaluating technological products: the users, i.e., people using a technology, and the attendants, i.e.,
“present others” co-experiencing the interaction. One of the most famous examples of forgetting or
neglecting the present others when designing interactive products and its consequences is the first-
generation Google Glass launched in 2013. It never got beyond the status of a controversial pilot
project, and finally, the technology was taken off the market in 2015 after users reported various
negative reactions, even attacks, from the social environment (Gross, 2014; Ladhani, 2014).

It is crucial to understand how the enhanced interaction options in technology-rich environments
impact people (Stephanidis et al., 2019), whether they are actively using the technology themselves or

L 1n this thesis, experience is used as a general term for people’s perception and reaction when using or attending
technology (interactions).



Introduction

passively co-experiencing the technology interaction. Therefore, this thesis aims to explore
technology-mediated experiences in public — from a user and attendant perspective. Hereby, the
attendants are not only considered an influencing factor but also an important research object in its
own right. The role of need fulfillment and (different) attendants in positive user experiences are
highlighted. Furthermore, the so-called attendant typology, aiming to improve the understanding of
the attendant perspective in public technology interactions, is introduced. The different types offer
insights into (the variance in) the attendant experience. Presented recommendations for actions and
design can serve as inspiration and orientation for public technology (usage).
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2. Research Rational and Research Questions

“[Bystanders’] presence should be considered the rule, not the exception.”
— Goffman (1979, p.8)

This thesis deals with positive technology experiences in public spaces or contexts and explores four
subordinate research questions. This section describes how the research questions are derived from
identified research gaps, and outlines prior relevant theoretical and empirical work. Further
information regarding the relevant constructs and related previous work can be found in the
theoretical background section (see section 3.2.).

When it comes to investigating public technology interactions, an important limitation of previous HCI
research is the fact that the majority of the studies have a narrow focus of investigation. On the one
hand, they often investigate the experience regarding a specific form of interaction with a specific
product and exclusively from the user perspective (Dalsgaard & Hansen, 2008; Flammer, 2016). This
doesn’t mean that there aren’t any studies considering the attendant perspective. For example, studies
explore the attendant reaction to the public use of wearable devices, emphasizing the necessity for
further research and the value of understanding their point of view (e.g., Denning et al., 2014; Profita
et al., 2013; Puikkonen et al., 2011). However, there’s a prevailing trend to design without sufficient
consideration of social aspects or to “design despite the social” (Uhde et al., 2022, p. 89).

On the other hand, many studies into public technology interactions predominantly focus on
eliminating or mitigating negative experiences such as discomfort or disturbance. This is evident, for
example, in the research practices around social acceptability, which is “typically defined through
negation, or an absence of negative judgment” (Koelle et al., 2020, p. 6). Such a problem-driven
approach has, or rather had, a tradition in HCI; in recent years, possibility-driven design approaches
have been established as a kind of countermovement (e.g., Desmet & Hassenzahl, 2012; Desmet &
Pohimeyer, 2013; Jiminez et al.,, 2014). Various studies highlight the added value of this “new”
approach of exploring possibilities for positive experience and well-being rather than merely
addressing problems (e.g., Frison et al., 2017; Dorrenbacher & Hassenzahl, 2019; Hassenzahl et al.,
2013). Against this background, | have shifted or expanded the focus of investigation in my research
work to the often-neglected present others co-experiencing technology, i.e., watching or listening, and
the positive technology experience in public contexts.

Various studies have shown that the social context shapes our use and experience of technology. In
my research, | wanted to go one step further and investigate what exactly it is that creates a positive
experience with technology in public settings. A better understanding of the attendant role and
perspective, their experience, i.e., how they perceive and react to a public technology interaction,
represents an essential research objective. Therefore, | formulated the following research questions:

RQ1. How do positive experiences with technology in public settings emerge, and what role do
attendants play?

It is common sense that striving for positive experiences in/through technology design delivers added
value (Burmester et al., 2014; Hassenzahl et al., 2013; Hassenzahl et al., 2021). A profound
understanding of positive user experience is required to enable positive technology-mediated
experiences. Hassenzahl (2014) stated that “emotions and fulfillment of universal psychological needs

3
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[to] have an accentuated role [in this].” (p. 3). Similarly, Partala and Kallinen (2012) emphasized that
“understanding needs and emotions also contributes to the general understanding of user experiences
beyond traditional measures of usability” (p. 31).

It has been repeatedly explored how technology (experience) can contribute to well-being (Zeiner et
al., 2016). Yet, there is a lack of systematic research on the experiential aspects of interactive products,
also explicitly considering contextual factors and social dynamics (Lenz et al., 2014; Ross & Wensveen,
2010). Since the social context or the presence of others has a substantial impact on how users engage
with technology and their overall technology experience (e.g., Eghbali et al., 2019; Gentile et al., 2017;
Vergari et al., 2021) this gap is problematic and needs to be addressed.

However, it’s important to note that present others are not all the same, i.e., they are a heterogeneous
stakeholder group. Research shows that it can make a difference for the user who is (possibly)
observing them, for example, their relationship with the attendant (e.g., Hsieh et al., 2016; Paay et al.,
2017; Rico & Brewster, 2010) or how active the attendant behaves (e.g., Azad et al., 2012; Gentile et
al., 2017; Gunay et al., 2014).

RQ2. How to specify and analyze the attendant perspective in public technology interactions?

A closer look at the HCl literature on public technology usage reveals that in most cases the main focus
is on the human-technology interaction, with context being used as a broad term to encompass
“everything else” (Kuutti & Bannon, 2014). Present others as a construct has not yet been universally
or clearly defined. Although some studies do specify (different types of) present others, this is very
unsystematic — many studies do not differentiate between present others at all or do so imprecisely.

For example, as early as 1963, the sociologist Erving Goffman distinguished between different types of
audiences in one of his many books on everyday publicinteractions. More recent work also emphasizes
that the audience or present others cannot or should not be understood as one (e.g., Chen et al., 2014;
Wouters et al., 2016; Zenner et al., 2019). They can take on diverse roles depending on their
“involvement”, e.g., their interest, understanding, or attention.

For example, Dix and Sas (2010) differentiated, among other factors, between witting and unwitting
bystanders, depending on whether they understand that interaction is happening or not. Koelle (2019)
described the perspective of bystanders as 2nd person perspective or 3rd person perspective,
depending on whether they are interacting or not interacting with the user. Similarly, Gugenheimer et
al. (2017) based their differentiation also on whether the other person present interacts with the user,
naming them Non-HMD users and observers. Azad et al. (2012), Downs et al. (2014), and Zenner et al.
(2019) distinguished passive and active observers/spectators/audience. Paay et al. (2017) focused in
their study on a specific group of attending people, the engaged bystander, which they in turn
subcategorized according to their relationship to the user. In a study from the video game field, the
authors identified nine spectator roles or personas, specifying who they are and why they watch
(Cheung & Huang, 2011). Downs et al. (2015) defined the roles of a bystander and audience members,
which reflect how involved or engaged these persons are in gameplay.

All in all, HCI literature lacks a clear and consistent terminology for the present others. Most of the
studies provide insufficient definitions or none at all. Not only have terms been used inconstantly
across different studies, but the studies also vary greatly in how detailed the (role of the) attendant is
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described. Thus, a clear conceptualization is needed, also enabling a better operationalization of the
construct in future research.

RQ3. How do attendants (co-)experience public technology interaction?

So far, HCI research on technology experience mainly focuses on the user perspective. There are
numerous models on the user’s experience or acceptance of technology, while the attendant is mainly
considered to be an influential factor — if at all. Thus, there is no theory or model to relate to when it
comes to understanding the attendant experience. Studies explicitly exploring how people feel or react
when co-experiencing a user interaction with technology are scarce (e.g., Dalsgaard & Hansen, 2008;
Denning et al., 2014; Reeves et al., 2005).

Most studies addressing the attendant perspective ultimately aim at (improving) the user experience
or (generating) engagement with technology. This might explain why often only negative aspects of
the experience, such as discomfort, disturbance, or embarrassment (e.g., Galvan et al., 2013; Koelle et
al., 2020; Ling, 2002), are captured. However, studies show that the experience of attendants can also
be positive, e.g., entertaining, amusing, or motivating (e.g., Eiband et al., 2017; Gugenheimer et al.,
2017; Mauriello et al., 2014). Unlike in user research, however, there is no body of research studies
that can be referred to when it comes to evaluating or predicting positive experiences, e.g., which
needs are most relevant to fulfill. Not only can the attendant differ from the user experience (e.g.,
Alallah et al., 2018; Eiband et al., 2017; Sethumadhavan et al., 2021), but the experience of attendants
can vary as well. Studies show that attendants can take on several roles and, thus, differ in their
perception and demands of public technology interactions (e.g., Dix & Sas, 2010; Greuter et al., 2022;
Wouters et al., 2016).

However, there are no validated or popular measures of the attendant experience, i.e., when watching
or listening to a technology interaction. Analogous to research on user experience (e.g., Hassenzahl &
Tractinsky, 2006; Partala & Kallinen, 2012; Robert & Lesage, 2017), we suggest that, among other
factors, emotions and psychological needs also play a central role in the (co-)experience of attendants.

RQ4. Which action and design strategies can improve the attendant experience of public
technology interactions?

User-centered design (UCD; Abras et al., 2004) emphasizes user collaboration throughout the product
lifecycle in various industries. It ensures that products meet the user’s needs and expectations and has
become standard practice. While we know a lot about how to enable positive user experience, e.g.,
how to design technology or how attendants should behave so as not to be an intrusion or limitation,
there are hardly any suggestions for improving the attendant experience that do not relate to reducing
or minimizing the invasion or (direct) participation. For example, recommended actions for users of
mobile technologies often refer to protecting or at least not violating the attendant’s privacy. Asking
for permission is only one option of many (Denning et al.,, 2014). And when it comes to design
strategies that acknowledge the attendant perspective, popular approaches are oriented toward social
acceptability and recommend that design meets the aim of unobtrusiveness (e.g., Flammer, 2016;
Hsieh et al., 2016; Lee et al., 2018). There are also a number of studies that provide design
recommendations for creating or fostering attraction and engagement in attendants. In such studies,
the attendant role is often viewed as being sub-optimal or a state that needs to be changed or
overcome to achieve the ideal state of “using” (e.g., Finke et al., 2008; Tang et al., 2008; Wouters et
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al.,, 2016). However, when co-experiencing technology usage in public in everyday life, attendants
often do not want to or cannot get “active” and participate (i.e., become a user) but rather they want
or have to stay “passive” (i.e., remain an attendant).

Reeves et al. (2005) developed a categorization for public interfaces and performances to understand
how they are perceived and affect attendants. Moreover, they identified four strategies for “designing
the spectator experience” (p. 741), namely secretive, expressive, magical, and suspenseful interfaces.
However, they focused on how others should experience the user-technology interaction, mainly
taking the user or designer perspective (Uhde et al.,, 2023), instead of actually addressing the
attendant’s needs and demands.

In general, attendants often have no reaction or control possibilities, and although there are voices
that advocate or highlight (greater) attendant consideration, there are only a few practical
recommendations for design and actions, and these refer to a specific technology. We therefore first
need explorative studies that are aimed at generating ideas for technology-independent or trans-
technological recommendations.
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3. Theoretical Background

This section presents the research approach of the thesis, including the key research objects (see
Figure 1) and methodology (see Table 1). It also explains the relevant concepts and describes related
work, i.e., the most significant theoretical and empirical studies that provided the basis for the present
work. A comprehensive theoretical introduction of the particular studies included in this thesis can be
found in the appended manuscripts.

Figure 1
lllustration of the research approach of this thesis including the relevant research objects of the
empirical studies
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3.1. Research Approach

Seeking to better understand and analyze positive technology-mediated experiences in public settings,
this thesis moves the attendant into the focus of attention. The first two studies (study 1 and study 2)
explored positive technology-mediated experiences from the user perspective and the impact of
attendants in these experiences. Specifically, we investigated the effect of the presence of others
(private vs. public, study 1) and their relationship with the user (close vs. unknown, study 2) on the
user experience, i.e., need fulfillment (study 1 and study 2), positive affect (study 1 and study 2), and
preferred interaction style (study 2). The studies went beyond merely examining user experiences,
capturing contextual differences (in study 1 and study 2) as well as understanding underlying
psychological mechanisms (study 2). In study 1, the participants reported memorable user experiences
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with all kinds of technology. Whereas in study 2, participants were asked to assess their experience
with a specific technology, a service robot, with the help of vignettes (i.e., textual and pictorial
descriptions of hypothetical scenarios). The questionnaire used in study 1 collected both qualitative
and quantitative data, while study 2 provided only quantitative data.

The subsequent studies (studies 3-6) explored the attendant perspective in public technology
interactions. Specifically, we conducted an interview study (study 3) to collect positive and negative
experience reports and evaluated these experiences using qualitative content analysis. This study
aimed to gain insights into attendants’ behavior and experience in everyday situations. Additionally,
we tested a previously developed “role model” to see if it reflects actual attendant experiences. The
next step (study 4) was to investigate in more detail, experimentally, whether and how the technology
experience of different attendant types deviates from each other in a specific use case, listening to
music in public. We used vignettes to manipulate the attendant type and collected quantitative (e.g.,
ratings of affective reactions and desires) and qualitative data (e.g., participants’ ideas on improving
the attendant experience). Study 3 examined general attendant experiences, while study 4 focused on
type-specific differences and particularities.

Last but not least, we developed a tool (card set) for mapping the attendant perspective in the research
and design process and used it in two application and refinement studies, study 5 and study 6.
Specifically, we asked experts to apply and evaluate the cards in an online study (study 5). Based on
the experts’ feedback, we then reworked the cards and used them in a workshop with students (study
6). The expert survey and workshop aimed to test and improve our tool and to generate further
explorative insights (based on qualitative data) into the attendant experience. For example, in study 5,
participants were asked to describe an ideal attendant experience, attendant (re-)action possibilities,
and useful technological features and functions. In study 6, workshop participants evaluated and
discussed differences and similarities between the types with regard to need fulfillment, user contact,
social acceptability, etc. Table 1 gives an overview of the empirical work conducted within the
framework of this doctoral thesis.
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Table 1

Characteristics of the studies included in this thesis

Sample Considered . . Research
Study Size Method Data Technology Manipulation Question
Study1l 184 Online Qualitative Various Attendant RQ1
Experiment, and Presence
Critical Incidents  Quantitative (private vs.
public)
Study 2 228 Online Quantitative Service Attendant rRQ1
Experiment, Robot Relationship
Vignettes (unknown vs.
close)
Study3 20 Interviews, Qualitative Various - RQ2, RQ3
Guideline-based
Study4 181 Online Qualitative Headphones, Attendant Type: RQ2, RQ3,
Experiment, and Loudspeaker Voluntariness RQ4
Vignettes Quantitative (forced vs.
voluntary) and
Conspicuousness
(secret vs.
obvious)
Study5 13 Online Survey, Qualitative Various - RQ3, RO4
Closed and Open and
Questions Quantitative
Study6 5 In-person Qualitative Smartphone - RQ3
Workshop,
Individual Tasks
and Group
Discussions

3.2. Relevant Concepts and Related Work

3.2.1. (Positive) Technology-Mediated Experiences

The goal of technology design has changed in recent decades — away from problems of use toward
user experiences. In other words, nowadays, it’s about designing for a world of opportunities rather
than simply solving predefined issues. This trend was significantly influenced by the rise of Positive
Psychology (Burmester et al., 2017), and new design approaches have emerged in recent years, such
as Positive Computing (Calvo & Peters, 2014), Positive Design (Desmet & Pohlmeyer, 2013), and
Experience Design (Hassenzahl, 2010). The focus is on promoting well-being by emphasizing the
positive and possibilities (Desmet & Hassenzahl, 2012). Diefenbach (2018) stated that “every designed
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object can be understood as an intervention and a possibility to promote well-being” (p. 3). And
research highlights the central role of need fulfillment and positive emotions in positive technology-
mediated experiences (e.g., Hassenzahl & Diefenbach, 2012; Hassenzahl et al., 2010; Hassenzahl et al.,
2015).

Self-Determination Theory (SDT; Ryan & Deci, 2000) originally outlined three fundamental
psychological needs: autonomy, competence, and relatedness. Autonomy involves pursuing self-
determination, making choices, and having control over one’s life. Competence addresses the
importance of feeling effective and capable of mastering challenges. And relatedness pertains to the
need for connection and relationships with others. While autonomy, competence, and relatedness can
be considered fundamental psychological needs and are well-supported by empirical evidence,
subsequent research explored seven additional needs that influence positive or negative experiences:
self-actualization — meaning, money — luxury, physical thriving, popularity — influence, security, self-
esteem, and pleasure — stimulation (Sheldon et al., 2001). Importantly, there is no hierarchy in needs;
their prioritization is suggested to be context-dependent, indicating that not all needs are universally
applicable in every situation. Based on these ten needs, different sets of needs are proposed for
technology-mediated experiences. For example, Hassenzahl et al. (2013) identified the following six
needs as particularly relevant: relatedness, popularity, competence, security, stimulation, and
autonomy. Several studies have already used this selection (e.g., Eckoldt et al., 2013; Hassenzahl et al.,
2015; Klapperich et al., 2020). Another approach introducing “13 fundamental needs and 52 sub-
needs” comes from Desmet and Fokkinga (2020). Yet, no mutual agreement exists regarding which
needs (selection) should be used. As diverse as the selection of investigated needs may be, so too are
the application contexts or domains of investigation, such as driving (e.g., Eckoldt et al., 2013), self-
service (e.g., Leung & Matanda, 2013), healthcare (e.g., Hohm et al., 2022), music listening (e.g., Lenz
etal., 2012), etc. Furthermore, a couple of studies examined the relationship between need fulfillment
and positive experience independently of a specific technology (e.g., Hassenzahl et al., 2015; Partala &
Kallinen, 2012; Tuch et al., 2016).

In sum, these findings show the link between positive (and negative) technology-mediated experiences
and need fulfillment and affect. More specifically, need fulfillment can be understood as a primary
source of positive technology-mediated experiences or in the words of Hassenzahl and Diefenbach
(2012): “Any positive experience eventually stems from psychological need fulfillment.” (p. 1).

3.2.2. Users: The Center of Attention

Understanding the mechanisms of technology adoption and usage is at the heart of HCI research. The
most prominent frameworks used to address these mechanisms are technology acceptance and user
experience models (Hornbaek & Hertzum, 2017).

Regarding technology adoption, several theories and models have been developed from the Theory of
Reasoned Action (TRA, Ajzen & Fishbein, 1980; Fishbein & Ajzen, 1975) and the Theory of Planned
Behavior (TPB, Ajzen 1985, 1991) over time. The Technology Acceptance Model (TAM, e.g., Davis et
al., 1989) is one of the most used and cited. Researchers created multiple variations of the TAM to
address specific applications, integrate additional influential factors, account for cultural differences,
leverage methodological advancements, and respond to critiques or limitations (e.g., TAM2,
Venkatesh & Davis, 2000; UTAUT, Venkatesh et al., 2003). TAM suggests that people adopt and use
technology based on two factors: how useful it is and how easy it is to use. Perceived usefulness refers
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to the belief that a system enhances job performance, while perceived ease of use is the belief that
using the system requires minimal effort (Davis et al., 1989). According to TAM, these perceptions
influence an individual’s attitude toward using the system, shaping their intention to use it and,
ultimately, determining whether they use it.

User Experience (UX) models aim to provide a structured approach to understanding and improving
the multifaceted aspects of technology experience, ensuring that products and services meet user
needs and expectations. Commonly, these models explore the user’s experiences during the
interaction, the outcomes of those experiences, and how experience and outcome are connected.
Thus, they consider factors such as users’ perceptions of products, emotional responses, and changes
in behavior. While UX models can differ in the details, they also have things in common. For example,
emotions play a crucial role in several UX models (e.g., Hassenzahl et al. 2010; Thiring & Mahlke,
2007). To summarize, TAM focuses on users accepting and adopting technology based on factors like
usefulness. Whereas UX models consider a broader range of elements, including aesthetics and
emotions, to capture the overall user experience beyond acceptance. In other words, TAM is specific
to technology adoption, whereas UX models offer a more “holistic” exploration of users’ interactions
with products.

While early models neglected the role of social context in technology adoption and usage, newer or
revised versions of TAM and UX models now take social factors into account — more or less. For
example, Malhotra and Galletta (1999) expanded the TAM to include “social influence” or Venkatesh
and Bala (2008), incorporating “subjective norm” and “image” as explanatory factors for perceived
usefulness. However, researchers have criticized that technology acceptance and user experience
models still seem underdeveloped regarding the impact and integration of social aspects (Graf-Vlachy
et al., 2018; Hornbaek & Hertzum, 2017). Furthermore, these aspects are only considered to be
influencing factors. The actual perception and reaction of the present others is not addressed.

3.2.3. Present Others: The Forgotten Ones

Overall, there is a lot of systematic research on the mechanisms that shape the adoption and usage of
technology. However, these studies and theories focus on the primary user of technology, while the
attendant perspective plays a minor role (as an influencing factor) or no role at all. Thus, we still know
little about the co-experience of watching or listening to another person’s interaction with technology
(see quantity and quality of user vs. attendant research). Undoubtedly, this is partly due to the unclear
and inconsistent terminology, which makes a systematic assessment difficult. There are various terms
for the present others in public technology interactions such as observer, spectator, bystanders, non-
wearer, receiver, third-person/party, audience (members), eavesdropper, viewer, and passer-by, to
name but a few. Some authors also used several terms seemingly synonymously or without explaining
them in more detail or distinguishing them from one another. For example, Profita et al. (2016) write
observer and bystander. Gentile et al. (2017) refer to users as passers-by and subdivide attendants
into passive vs. active audiences. They also mention a bystander, but it remains unclear who or what
is meant by this. Koelle et al. (2020) also use several synonyms. They initially use the term spectator
but later switch between observer and bystander. Montero et al. (2010) and Alallah et al. (2018) are
also inconsistent in their choice of terms. There are even studies referring to users with (interested)
bystanders (Yousuf et al., 2019). Only a few studies explained and justified the terms used (e.g., Eghbali
et al., 2019; Paay et al., 2017; Wouters et al., 2016).

11
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Since the terminology in HCl is incoherent and ambiguous, we decided on a new term, attendant, to
refer to present others who co-experience the technology interaction of (unknown) users in public
space. It was important to us to choose a term that is neutral, i.e., without valuing, and one that is not
yet used in HCI research so that it evokes as few preconceptions or expectations as possible.
Furthermore, the emphasis was on using an “inclusive” term, avoiding a focus on one specific sense,
like overhearer or viewer.

Overall, there is no systematic investigation into the co-experience of attendants, i.e., how they
perceive or react to the use of technology. In most of the research on public technology usage, the
social context or present others appear as an (irrelevant) side-factor or black box. In the relatively few
studies that address the attendant perspective, the focus is usually still on the user role or experience.
Attendants are often seen as potential interrupters or constraints and, thus, studies aim at
understanding and mitigating their impact, for example, to enhance the primary users’ experience,
concentration, or task performance (e.g., Glinay et al., 2014; Mai et al., 2018; Mansour et al., 2023). In
other words, the experience of attendants is primarily perceived as a means to an end when focusing
on how to improve the user experience, for example, by ensuring the social acceptability of
interactions or products (e.g., Koelle et al., 2020), preventing (physical and social) collisions (e.g., Ng
et al., 2021), or minimizing interference (e.g., Toch et al., 2020). Other studies consider the attendant
only as a potential future user and assume that there is an ideal state, that of the active technology
user, and a suboptimal state, that of the attendant. Here, understanding the attendant perspective
and experience is supposed to help turn attendants into users, i.e., by creating engagement and
involvement (e.g., Chen et al., 2014; Losch et al., 2017; Paay et al., 2017).

Flammer (2016) summarizes the issue: “Compared to users, bystanders are often considered a second-
order phenomenon; in other words, ‘human-centered design’ really applies only to the user.” (p. 73).
Therefore, rather than understanding social context as just an additional variable within TAM or UX
models, it or, respectively, the present others in human-technology interactions should be treated as
a valuable research objective by itself.

3.2.4. Public Technology Interactions

In the field of HCl, Goffman’s impression management framework (1959) is a frequently utilized
theoretical lens through which to describe and analyze how people interact with technology in social
contexts (e.g., Dalsgaard & Hansen, 2008; Koelle et al., 2020; Rico et al., 2010). According to Goffman
(1959), social interactions resemble a theater performance; individuals in everyday life take on the
actors’ roles on a stage, while the audience comprises present others observing and reacting to the
performance. One of the key messages of Goffman’s work is that the opinion of others is essential to
people. Consequently, their perspective on or experience of the “performance” plays a central role for
the user and their experience.

Other people co-experiencing the technology interaction can affect the user in various ways. For
example, Reeves et al. (2005) demonstrated that attendants’ influence on users can be positive (e.g.,
encouraging the user) as well as negative (e.g., fear of embarrassment). Similarly, Rae et al. (2015)
noted that in their field study, some participants appreciated the attention drawn to them by wearing
a new, noticeable device, while others experienced social awkwardness. Little and Briggs (2009)
revealed that people experience stronger stress reactions when personal information is considered in
a crowded setting vs. being alone. Others, such as Wiethoff et al. (2015), support the idea that the
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presence of others can also be perceived positively; their participants found the interaction in public
enjoyable, expressing that performing on stage provided a remarkable and impressive user experience.
Present others can also impact the fulfillment of users’ needs. For example, Hassenzahl et al. (2015)
showed that social situations, i.e., when at least one other person was present during the user’s
interaction with technology, are associated with the need for relatedness and popularity.

Attendants not only influence how users experience a technology interaction but also how they
interact. For example, Glinay et al. (2014) showed that the presence of other people affects the users’
feelings and satisfaction when using a self-service kiosk, as well as their task performance, e.g., a
negative impact on the duration of use or number of mistakes. The findings of Gentile et al.’s (2017)
field study point in the same direction. They revealed decreasing interaction times when using public
displays while others are around and found that some users even interrupted their interaction to
return later when no one was present. Sergeeva et al. (2017) describe their observation that
“onlookers’ inferences, judgments, and reactions trigger users to reflect on consequences and adjust
the use in front of others” as the onlooker effect. Meanwhile, a major field of research addresses the
topic of social judgment, the social acceptability research (Koelle et al., 2020). These studies investigate
how socially acceptable specific technologies (e.g., wearables) or technology interactions (e.g., control
gestures) are perceived — from the viewpoint of users and attendants. Such studies highlight the
relevance of the (imagined) perception and opinion of attendants on the user or their usage
(intention).

However, while attendants impact the user, attendants are also influenced by the user. Co-
experiencing can have positive as well as negative consequences for the attendant. For example,
attendants might enjoy watching others because they find spectating engaging (Williamson et al.,
2017) or perceive a specific technique as fun or magical (Paay et al., 2017). From watching others,
attendants can also learn how to use a technology themselves (e.g., Hespanhol, 2016; Wouters et al.,
2016; Ylikauppila et al., 2014). On the other hand, the interaction of users with technology can be
perceived as an (unwanted) distraction or disturbance. For example, Cecchinato et al. (2017) explained
that smartwatches can be perceived as a distraction not only by the user but also from an attendant’s
perspective. Studies on public phone calls show how using technology in public can stress present
others, e.g., by embarrassing them (Ling, 2004). Even though most people act without malicious intent
when shoulder-surfing smartphone users, reading along can trigger negative feelings in the attendants
(Eiband et al., 2017). Nufiez et al. (2020) underline the negative consequences of phubbing (i.e.,
choosing one’s phone over face-to-face social interactions; Chotpitayasunondh & Douglas, 2016;
Karadag et al., 2015) by showing that it is not only the person getting phubbed who experiences stress,
but uninvolved third parties observing the situation do as well.

The experience of a public technology interaction can differ between the user and attendant
perspectives. Phone use in public is a good everyday example. While people see some benefits in using
mobile phones in public places (e.g., De Souza e Silva & Frith, 2012; Foley et al., 2007; Hampton &
Gupta, 2008), from the perspective of an attendant, co-experiencing can be rather disturbing (e.g.,
Campbell, 2007; Galvan et al., 2013; Kumar et al., 2016). Furthermore, user-attendant differences are
widely explored and discussed in studies on head-mounted displays (HmD) like virtual reality (VR) and
augmented reality (AR) headsets. For example, Koelle et al. (2015) found that the use of data glasses,
in general, is perceived critically but more positively by the user compared to the attendant. Eghbali
et al. (2019) noted a divergence in perception between users and attendants regarding isolation and
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recording concerns; attendants disliked being isolated from the user, unlike most users, who enjoyed
the sense of isolation and the feeling of virtually being somewhere else while physically co-present.
Other studies revealed role-specific differences regarding the preferred form or style of interaction.
For example, users assessed subtle input modalities as more acceptable than attendants (Alallah et al.,
2018). Similar results can be found for other devices. For example, Paay et al. (2017) investigated
different interaction techniques for public displays. The feedback collected from users and attendants
showed that although most users feel comfortable with what they are doing, the interaction
techniques can seem embarrassing from the attendant’s perspective. Baier and Burmester (2019)
investigated the public use of voice control and found that the experience was more positive from the
perspective of the user compared to the attendant.

As the above examples of using smartphones or more innovative products such as smart glasses can
illustrate, finding oneself in the role of an attendant, i.e., “just” watching or listening, often feels worse
than using the technology. While users have the benefits and control, whether it is, for example, being
able to talk to their partner at any time thanks to their smartphone or recording their personal life with
smart glasses to relive those moments later, attendants get left behind. They have to bear the potential
risks of privacy violation when recorded by the users’ data glasses (e.g., Koelle et al., 2017) or
annoyance when drawn into a user’s private phone call (e.g., Norman & Bennett, 2014). Therefore,
when it is about the experience of technology interactions in public, it should not be only about users.
Previous studies came to the same conclusion. For example, Flammer (2016) called for “bystander-
centered design” (p. 73) of wearables or Baier and Burmester (2019) stated it is “not just about the
user” (p. 349). There are a couple of studies on the benefits and possibilities of considering the
attendant perspective in product development and design. For example, Zenner et al. (2019) and
Eghbali et al. (2019) addressed the issue of attendants feeling left out in VR experiences and presented
possible solutions. Jarusriboonchai et al. (2016) demonstrated how a display on the back of a
smartphone could not only encourage more careful or conscious usage behavior but could also trigger
interaction with attendants and, thus, enable the fulfillment of social needs for both users and
attendants. In summary, a positive experience for attendants should receive greater interest not only
because attendants might be prospective users (Murray, 2022; Shin & Dai, 2022) or shape the user
interaction and experience as a “social influence”, but because a positive attendant experience or
attendants’ well-being has or rather should have value in itself.
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To examine this, we conducted a vignette study on how the relationship with an observer shapes the
user experience (UX) with a service robot in a café. More specifically, participants were asked to
reflect on what would be important for an ideal interaction with the robot when being observed by a
person either close or unknown to them. Preferences for the fulfillment of different psychological
needs (i.e., relatedness and popularity) and expressivity (i.e., how extensive, obvious, and/or
noticeable the interaction should be) were assessed, as well as people’s cognitive evaluations of the
expected encounter (i.e., success expectation and its attribution).

The following literature review juxtaposes research on the use of robots in private against public
contexts, challenges against opportunities that come with it, and pragmatic against experiential
service robot qualities. By doing so, we emphasize the relevance and significance of analyzing the
impact of “passive” observers on the user experience and adopting a positive and experiential
approach that considers the observer as a kind of resource and focus on the experiential value of an
interaction.

2. Related Work and Research Gaps

2.1 Private vs. Public Use Contexts

Self-service technologies (S5Ts) such as check-out terminals, ticket machines, and also service robots
are often situated in public spaces, where users are exposed to social influences. However, pertinent
research often lacks consideration of interaction contexts, although meta-analytic comparisons for
SSTs show differences in public and private settings (Blut et al., 2016). For example, ease of use,
previous experience with the product, and perceived risk are stronger predictors of acceptance for
public than for private settings. Additionally, technological anxiety becomes even more pronounced
when users feel crowded and time-pressured (Gelbrich & Sattler, 2014) — a circumstance that applies
to many public spaces.

Research on contextual factors in the acceptance of service robots is even scarcer. While numerous
empirical studies cover a diverse set of service settings (Holthéwer & van Doorn, 2022; Mende et al.,
2019), there are hardly studies comparing different settings yet. One such study, conducted by Park
et al,, provides initial evidence that the context in which a service robot is implemented affects users’
psychological processes (Park et al., 2021). Tojib et al. (2022) also demonstrate that different
psychological motivations can drive the preference toward human staff or service robots.
Furthermore, by comparing human with robot service encounters, Holthéwer and van Doorn (2022)
report across several studies that social presence can be a source of discomfort for consumers in
embarrassing situations. In uncertain situations though, social presence can also enhance the
perceived trustworthiness of service robots (Delgosha & Hajiheydari, 2021).

As these studies considered the role of present others as individuals (actively) involved in the
interaction, we were explicitly interested in their impact as observers. Furthermore, previous
research has shown that social entities who are not partaking in an interaction can affect the service
experience in many ways (Argo, 2020; Argo et al., 2005; He et al., 2012), but there is no research yet
on how different observers might affect user needs and demands regarding the service robot
interaction (Holthéwer & van Doorn, 2022).

2.2 Challenges vs. Opportunities of Public Interactions

As humans, we have an innate human desire for a positive self-image (in terms of approved social
attributes) that we want others to share (Goffman, 1955). We constantly engage in so-called
impression management behaviors to get others to see us the way we want them to (Goffman,
1959). Accordingly, even if impression management is not our main concern, the use of technologies
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in public spaces constantly poses a risk, but also an opportunity, for our favorable self-presentation
toward others (Leary, 2019).

Research on public technology interactions, however, predominantly revolves around the potential
risk of negative social evaluation (Koelle et al., 2020). It explores, when people feel (dis)comfort in
public interactions, why they do, and how to improve them. Public interactions are assessed
according to their so-called social acceptability, which is “typically defined through negation, or an
absence of negative judgment” ((Koelle et al., 2020), p. 6). Given this conception and designers’
traditional focus on solving problems, most approaches aim at avoiding negative experiences by
either hiding interactions or at least reducing their “intrusiveness” to not disturb others or be
exposed to their judgment.

Little attention has yet been paid to the positive side of others witnessing those interactions, beyond
superficial benefits like looking cool, fancy, or stylish (Koelle et al., 2020). This is quite surprising
given the fact that UX research has identified numerous instances where the social aspect of a
technology interaction satisfies a fundamental psychological need that primarily motivates its use
(Desmet & Fokkinga, 2020; Hassenzahl et al., 2010). To design ideal interactions that are enjoyable
and meaningful, the what and how of an interaction should align with its why (Diefenbach et al.,
2013). Therefore, by considering not only the user of a technology but also those (passively)
attending, we can gain a deeper understanding of how to design positive interactions that fulfill the
needs of all “stakeholders” involved in those situations (Von Terzi & Diefenbach, 2023).

2.3 Pragmatic vs. Experiential Qualities in Service Robots

Service robots may be considered a subtype of SSTs, as they are “technological interfaces that enable
customers to produce a service independent of direct service employee involvement” ((Meuter et
al., 2000), p. 50). A large part of research on S5Ts revolves around what makes users accept those
devices and how to support their adoption (Blut et al., 2016). One of the most prolific models in this
endeavor is the so-called Technology Acceptance Model (TAM), which poses a pragmatic view that
highlights perceived usefulness and ease of use as the main contributor to technology acceptance
(Davis, 1989).

However, when it comes to the acceptance of service robots, the application of SST research might
fall short. SSTs are largely low-autonomous, non-intelligent, less-sophisticated devices, and thus
differ fundamentally from service robots (Mende et al., 2019; Tojib et al., 2022). Their ideal is to
deliver the intended outcome by providing usefulness and ease of use. Service robots are expected
to perform high on those pragmatic measures by default, but research has just recently begun to
incorporate not only functional but also hedonic determinants as essential drivers for service robot
use (Alotaibi et al., 2022; Lu et al., 2019; Molinillo et al., 2022). Within the predominant TAM-
perspective in service robot research (Tojib et al., 2022), aspects at the core of UX models have fallen
short. On the one hand, the TAM is directed at the prediction of acceptance as an aggregate-across-
episodes, while UX models build on episodes-of-use (Hornbaek & Hertzum, 2017). The latter allows
for a better consideration of social influences in a particular situation. On the other hand, the TAM
employs a quite utilitarian approach, with cognitive arguments like a product’s usefulness as the
most decisive factor, while UX models also pronounce the experiential component of product use,
with affective arguments like hedonic motivation (Hornbzek & Hertzum, 2017).

The importance of incorporating the experiential value of an interaction shows in a wide array of
recent works: hedonic motivation is a considerably larger predictor than performance expectancy of
the intention to use conditionally automated cars (Nordhoff et al., 2020) or Al robotic devices in
hospitality services (Lin et al., 2020); a satisfying experience is not less important for utilitarian SSTs
than for hedonic SSTs (Blut et al., 2016); the adoption of service robots in shopping malls is
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determined by their capability to be useful as well as entertaining (Niemela et al., 2019); and
perceived enjoyment has a stronger effect on attitude towards technologies than perceived
usefulness or ease of use (Hornbaek & Hertzum, 2017). Consequently, latest models in service robot
literature call for the inclusion of cognitive and affective factors (Lin et al., 2020; Shi et al., 2021) and
we aim to contribute to the recently growing interest in robot-related, individual-related, social, and
contextual factors in service robot adoption compared to the TAM (Tojib et al., 2022).

A service robot that can be interacted with via voice or tablet interface (Pandey & Gelin, 2018) can
illustrate how following the user’s needs can mean to either prevent negative experiences or create
positive ones. For example, imagine a hotel guest asking the robot for a nearby dermatologist to
inspect an unpleasant rash. Of course, that person would probably prefer a textual interaction over
the risk of letting others overhear their conversation. Conversely, imagine a travel group searching
for a restaurant recommendation. They might enjoy a conversation so that everybody can join in and
share a common experience. Or someone may even find pleasure in showcasing their nonchalant
dialogue with this futuristic technology in front of other guests. A medium-sized touch display would
deeply constrain these opportunities for pleasure.

3. The Present Study

The aforementioned example of a service robot highlights how underlying needs may have different
implications for how expressive an ideal interaction should be. Together with the outlined research
gaps regarding experiential qualities and social context, we set out to investigate the public
interaction with service robots in a study that integrated the three basic pillars of service robot
implementation (Belanche et al., 2020b): robot design (here: the degree of expressivity of an
interaction), customer features (here: the users’ dominant psychological needs), and service
encounter characteristics (here: the relationship to observers).

Consumer research on social influences suggests two types of non-informational, positive factors:
affiliation-related rewards and the enhancement of the self in the eyes of others (Argo, 2020). The
first compromises the need for social support, interpersonal attachment, or belonging (i.e.,
relatedness), while the latter describes the need for recognition or positive evaluation (i.e.,
popularity). Both needs, need for relatedness and need for popularity, find themselves in user
experience research as they have been shown to be an integral part of positive technology
interactions in public (von Terzi et al., 2021). While each of these “social needs” feeds from the
presence of other people, they are yet quite different. For example, many experiences may be
shared with others, but only some will affect how they think of us. On the other hand, our
performances are less indicative of our individual capabilities, when others were actively involved
instead of passively witnessing.

3.1 Observer Relationship and Need Fulfillment

Psychological research indicates that the relevance of relatedness and popularity may vary
depending on our relationship to present others. For example, positive experiences are amplified
when they are shared with psychologically proximate compared to distant others (Boothby et al.,
2016). Perceived closeness even affects the social motives behind sharing experiences. While we are
inclined to protect others when they feel close, we are driven by an underlying motive to self-
enhance with distant others (Dubois et al., 2016). A common distinction of social presence in service
settings is one between in-group members, i.e., acquaintances or friends and family, and out-group
members, i.e., strangers (He et al., 2012; Qju et al., 2018). Depending on the observer, we assume
that people place a different emphasis on either relatedness or popularity when asked about their
ideal interaction with a service robot.
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s Hla: Users express a higher need for relatedness when interacting with a service robot in
presence of a close person (compared to an unknown person).

e Hib: Users express a higher need for popularity when interacting with a service robot in
presence of an unknown person (compared to a close person).

3.2 Need Fulfillment and Expressivity

As laid out before, designing public technology interactions often revolves around guaranteeing
social acceptability, which often leads to subtle, covert, and unobtrusive interactions. A
complementary strand of research however deals with the analysis and design of performative
interactions, i.e., interactions that are affected by the spectacle resulting from the interaction itself,
the public setting, or the presence of an audience (Williamson et al., 2014). Every human action in
public spaces, even if not intentionally a performance, has a performative aspect (Hansen et al.,
2011). This means users are not only operators anymore but also performers as well as observers of
their own interactions (Dalsgaard & Hansen, 2008; Rico & Brewster, 2010).“Performative” in that
sense describes “an action that one is aware may be witnessed by others — and that awareness may
affect the nature of the action, the perception of that action, and/or an evaluation of the self who is
undertaking that action” ((Spence, 2016), p. 5), though scholars may put different emphasis on the
actions themselves or the effects they have (Dix et al., 2006; Saltz, 1997). Therefore, we use the term
“expressivity” as the degree to which an interaction is noticeable and thus its probability to be
witnessed by others.

Avoiding human interaction is one of the reasons people use SS5Ts, a tendency that might be rooted,
for example, in anxiety, privacy concerns, or a feeling of autonomy and self-efficacy (Blut et al., 2016;
Oh et al., 2013). Such reasons, as well as simply habits, may explain why people are apt to use
touchscreens rather than talking to service robots (Mende et al., 2019; Pinillos et al., 2016). But
research already indicates that people are less concerned about robots talking to them and even
accept privacy violations as long as they make a good impression in the process (Hedaoo et al., 2019).
Moreover, meta-analytic analyses on SSTs do not show generally more anxiety in public compared to
private settings, people may even appreciate the social support (Blut et al., 2016). And user reports
from positive public interactions highlight the fulfillment of social needs like relatedness and
popularity (von Terzi et al., 2021). Therefore, we assume that people, who seek fulfillment of those
needs in public service robot interactions, also appreciate a higher level of expressivity.

e H2a: A higher need for relatedness is associated with a higher preference for expressivity.
e H2b: A higher need for popularity is associated with a higher preference for expressivity.

3.3 Observer Relationship, Relatedness, and Expressivity

Following our previous arguments that people want to experience more relatedness with close
others and that relatedness is associated with a higher preference for expressivity, we propose a
mediating role of relatedness between the relationship to an observer and expressivity. When
people are with close others, we expect them to favor a shared experience and thus a more
noticeable interaction.

o H3: The need for relatedness mediates the effect of relationship to the observer on
expressivity.

3.4 Observer Relationship, Popularity, and Expressivity

Finally, we also expect a mediating role of popularity but in a more complex model. While an
expressive interaction is sufficient for sharing an experience and thus a sense of relatedness, it is only
one prerequisite for experiencing popularity. Additional conditions may also be a successful
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