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ABSTRACT
The overarching societal integration of social robots requires posi-
tive experiences. However, frameworks for specifically considering
the interaction experience with social robots in public spaces do
not exist. Previous research suggests that the experience concepts
of User Experience (UX) and Customer Experience (CX) should be
equally considered in the design process of applications of social
robots. Building on this, we propose an interdisciplinary frame-
work for evaluating and optimizing UX and CX in human-robot
interaction (HRI), along the Customer Journey (CJ). The framework
differentiates interdisciplinary evaluation criteria along adapted
contact phases compared to the conventional CJ including the iden-
tification of associated touchpoints with a focus on UX and CX. It
considers how the individual touchpoints and experiences made at
each touchpoint (pain and gain points) during the respective phase
can be methodically evaluated and related to each other. It is meant
as a concept from which implications can be derived as to how UX
and CX can be integrated into the interaction concepts in order to
achieve a long-term stable intention to use and loyalty.

CCS CONCEPTS
• Human-centered computing→ Human computer interac-
tion (HCI);HCI design and evaluation methods; User studies;
HCI theory, concepts and models.

KEYWORDS
User experience, UX, customer experience, CX, customer journey,
methods, instruments, framework
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1 RELEVANCE OF AN INTERDISCIPLINARY
PERSPECTIVE ON HRI

Human-robot interaction (HRI) as an interdisciplinary research
field is encouraged to consider perspectives from other disciplines
[51] to not only create more consistency in the field [5], but also
to generate more holistic approaches to solutions [14, 21]. To date
frameworks are missing to specifically consider and evaluate the
interaction experience with social robots. This raises challenges for
the use of social robots in public spaces, as positive experiences are
essential for the social integration of social robots [62].

Creating such experiences requires systematic approaches to
the design and evaluation of interaction [38], but have been so far
sparsely exercised in HRI in terms of user experience (UX) [2]. Ac-
cording to predominant literature, UX represents a crucial factor for
the acceptance of social robots [17]. UX is only one of many possible
disciplinary perspectives of experience [62]. Another perspective
is offered by economics in the form of customer experience (CX),
with both perspectives having in common their multidimensional
nature and the focus on a subject of experience (customer or user).
In contrast to UX, a CX perspective with social robots has hardly
been considered in the literature so far [56] and diverse evaluation
approaches are pursued for both concepts [16, 51].

Thus, the question arises how both experience concepts, UX as
well as CX, can be considered in the design of interaction with
social robots in order to promote receptiveness of customers or
users. A first promising approach is provided by [57], who describe
an iterative method to develop commercially viable social robot
applications with effective UX that also considers CX objectives.
Based on the CJ in the considered deployment context, targets of
both concepts merge smoothly by considering the interests of busi-
ness partners in the UX design. However, the lack of distinctness
between UX and CX in design not only complicates identification
of potential determinants of social robot experience, but also which
experience concept is used to assess prototypes in the field.

To address this, as well as the research question above, we pro-
pose an initial concept of an interdisciplinary framework for eval-
uating UX and CX for social robots in public spaces to promote
a consistent approach and cross-disciplinary collaboration in the
field of HRI [6, 14, 51]. Derived from the conventional customer
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journey (based on Lemon and Verhoef[37] and its similarities to UX
modeling approaches (e.g., Roto et al.[47]), an adapted sequence of
contact phases was formulated to structure the framework. In an in-
terdisciplinary literature review we examined interaction scenarios
of HRI against the background of our adapted phase sequence to
provide interdisciplinary and discipline-specific target factors for
each phase together with initial suggestions for evaluation methods
and instruments.

2 THEORETICAL FOUNDATIONS
2.1 Working definition of UX and CX
In the following, we provide working definitions of UX and CX
and show parallels as well as limitations of their comparability.
Thereupon, we argue for the simultaneous consideration of both
concepts from the perspective of the CJ and derive an interdisci-
plinary adapted version as the basis of our framework.

User experience (UX) encompasses emotions, preferences, be-
liefs, and accomplishments that users experience before, during,
and after interacting with a social-technological system in a given
situation [2]. UX is assumed to be largely determined by pragmatic
and hedonic qualities [27, 28]. Pragmatic qualities require that tasks
can be processed effectively, efficiently, and safely through use of
the system, thus covering the usability component. Hedonic quali-
ties result from the fulfillment of the psychological and emotional
needs of the user. The perception of both qualities is reflected in
attractiveness, an overarching evaluation of the product that leads
to acceptance or rejection [1, 50]. Given that in user-product inter-
actions robustness of technical aspects is being practically assumed,
while the need for positive experiences increases, UX in design
becomes significantly more important for creating a desired user
experience [2, 24].

The concept of customer experience (CX) is closely related to UX
and, according to [59], can be described as a multidimensional con-
struct that captures all interactions a customer has with a company
or its brand throughout each contact phase. The primary focus is
on all touchpoints between the customer and the company or brand
that a customer experiences during their entire customer journey
(CJ). Each touchpoint with the brand is anchored in the consumer
as an experience. The aggregated individual experiences at each
touchpoint, form the overall experience represented in the CJ ([37],
p. 70; [34] p. 450). The CJ involves several phases of the actual act of
purchase, depending on the context ([37] p. 82). The conventional
view considers the CJ to be divided into a pre-purchase, purchase,
and post-purchase phase [37]. A positive CX, along all phases of
the CJ, motivates the consumer to repeatedly interact with the
company [22]. Awareness of the CJ can therefore be helpful for
organizations at numerous levels to perform as a co-creator of the
customer experience and, consequently, to build a strong customer
relationship. If a positive experience prevails more frequently, con-
sumers achieve a "loyalty loop," and they interact and purchase
again without going through the earlier stages of the CJ again [22].

2.2 Interrelating UX and CX
We consider UX to be a specific experience that occurs punctually
along the CJ in different manifestations on a repetitive basis. Thus,
UX emerges as a part of the CX and can cumulatively mature into

a spectrum of experiences of individual users or consumers with
a social robot [47]. According to [40], the emotional attachment
of users to a technological device can be viewed as the sum of
cumulative emotional experience episodes in different contexts.
These episodes can be categorized from a UX perspective into three
dimensions: a visceral level (first impression), a behavioral level (use
of the device), and a reflective level (interpretation of interaction
with the device). CX, on the other hand, includes both individual
experiences at each touchpoint and the aggregate of a customer’s
interaction experiences in the form of the CJ. UX, considered as a
component of CX, "should always be seen in the larger context of
CX" [23]. Moreover, UX influences can be temporally categorized
comparable to those of CX [24] and accordingly divided into a pre-
use, use, and post-use phase [36]. HRI studies [9, 11, 51] demonstrate
that UX with social robots is temporally dynamic, thus requiring
studies of longer time periods. Similarly, Roto et al.[47] propose to
consider four UX time spans that condition each other in sequence:
anticipatory UX, momentary UX, episodic UX, and cumulative UX.

Due to their conceptual intersection, we argue that research on
both concepts of experience can be integrated into a framework
based on an adapted CJ and that the totality of the interactional
experience to be evaluated emerges across a series of touchpoints
within multiple phases [37, 42]. Building on this, we now describe
the multi-perspective evaluation approach of our interdisciplinary
framework.

3 AN INTERDISCIPLINARY FRAMEWORK
FOR EVALUATING UX AND CX IN HRI

To structure our interdisciplinary framework for evaluation of UX
and CX with social robots in the context of public spaces, we in-
troduce an adapted sequence of phases derived from the classical
CJ [37] and the conceptual commonalities between UX and CX dis-
cussed above [36, 47]. Similarly, to the classical CJ we derived three
sequentially interdependent phases: pre-contact, contact, and post-
contact phase. Based on results of an interdisciplinary literature
review we explicate these phases by providing discipline-specific
perspectives on suggestions for evaluation.

From an UX perspective, the pre-contact phase marks anticipa-
tory or imagined UX prior to first or repetitive use [47]. This builds
on expectations derived from prior experiences with comparable
technologies and other sources of information (e.g., advertising,
opinions) [46]. Anticipatory UX can have a predisposing influence
on UX emerging in the contact phase as the quality of the expe-
rience in the moment is being judged against initial expectations
[44, 57]. If adequate expectations are communicated upfront, a valid
mental model is established that prevents expectation discrepan-
cies [35], creates accurate conceptions of the robot’s capabilities
[41], and thus fosters positive UX. To address expectation discrep-
ancies and confirm expectations on interaction as an overarching
UX goal, tailored pre-questionnaires about prior experience with
robots are recommended (e.g. [39]), complemented with interviews
featuring open-ended questions about expectation conformity post
interaction [44].

Momentary UX arises with the contact phase by experiencing
real interaction accompanied by elicitation of specific emotions and
feelings [47]. In this phase, qualitative recordings and observations
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Figure 1: UX and CX evaluation framework for social robots in public spaces. Phase sequence adapted according to Lemon and
Verhoef [37] and Roto et al.[47] (own illustration).

combined with think aloud protocols become essential to analyze
quality of experience and interaction alike [12, 60, 61, 63], while
keeping ecological validity of the captured data relatively intact.
In this context, engagement denoting the perceived relatedness be-
tween interacting individuals is seen as a powerful metric to assess
the quality of interaction experience with social robots in public
[3, 48]. It can be directly assessed in an interaction via noticeable
changes in human’s nonverbal body language (e.g., movements,
gaze) [3] and then complemented with follow-up surveys [52].
Nonverbal behavioral data gained via technical sensors have been
proposed as quantitative metrics of perceived social intelligence
[3] providing firsthand insight into the extent to which social cues
are perceived and communicated in a "human" manner [15]. It is
critical here to ensure a high interaction quality by unveiling and
addressing any pain points that might hinder enjoyment, sociability,

and usability to benefit the accomplishment of users’ hedonic and
pragmatic goals for positive UX [2, 7, 17, 26, 29, 49].

After interaction the post-contact phase follows and entails sub-
sequent reflection on prior experience to assess the interaction
episode yielding episodic UX [47]. At this point in time it is suitable
to employ standardized UX instruments such as AttrakDiff2 [25]
or a short version of the User Experience Questionnaire (e.g.,[1])
to gain quantitative data about recently made judgments in to-
tal. Examining additional factors from research about social robot
acceptance (e.g., intention to use, companionship) [17–19] might
provide valuable information about sustainable UX solutions to sup-
port adoption and integration of social robots into everyday life. As
user feedback provides valuable information on interaction quality,
concluding in depth interviews substantiate a profound understand-
ing of users’ feelings, perceptions, way of thinking, expectations
and judgments reflecting their total experience [51]. Furthermore,
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studying returning users enables assessment of cumulative UX rep-
resenting the aggregate of assessment of all interaction episodes
and phases in between [47]. With prior experiences accumulated,
new anticipated UX can be generated to feed the pre-contact phase
of the next iteration [46]. In conclusion, by pooling the throughout
the phases obtained evaluation results together and contrasting
them with given experience goals [12, 44], UX obstacles can be
identified via triangulation and addressed for future iterations.

To come now to a disciplinary shift and add ideas from the CX
literature a brief overview on the CJ phases is given in the following.
The CX perspective focuses on the recognition of consumer’s needs
in the pre-contact phase or anticipation phase. Consumers actively
strive to overcome the emerging imbalance between their desired
state and the current state where a need has arisen ([53], p. 339). In
view of CX an identification of touchpoints along the CJ is crucial
for companies, in order to remain relevant in the further process
[37]. To offer value to the consumer the company acts as a solution
for establishing the balance between need recognition and potential
need fulfillment. At this stage, it becomes relevant to assess the
consumer’s prior experience and also measure pre-contact attitudes
towards the social robot [4, 37, 54, 58]. First indicators for attitudes
towards technology in general can be affinity for technology ac-
cording to the Pew Digital Savviness Classifier [55].

In the contact phase of CJ where the evaluation of alternatives
takes place up to the decision making, insights into habitual deci-
sion making become relevant. Following on from this, emotional
influences or framing effects are also discussed in the literature
(see [53], p. 352; [32, 45]. As well as attitude, variables in this phase
also include a consumer’s actual intention to use a social robot
and the type of communication as well as acceptance [8, 10, 17].
Furthermore, relevant influences on decision-making in particular
can also be identified in interviews regarding interaction quality
and for example with the approach of framing [20, 32].

In the post-contact phase contrary to the conventional consider-
ation, we recommend an adaptation within the transfer to a post-
contact phase considering the research context of social robots in
public spaces. This phase is characterized by the evaluation of the
contact and the resulting attitude and the arising state of satisfac-
tion or dissatisfaction of the consumer. Repeated interaction from
the consumer with the social robot strengthens a long-term rela-
tionship and future bonding. Particularly after the task has been
completed, the key elements in this phase are the level of consumer
satisfaction after the interaction experience [13, 31, 33, 53]. These
can be measured for example with the use of the net promoter
score or customer feedback and recommendations [30, 43]. From
an economic point of view, it remains interesting to explore how
traditional after-sales services can be adapted to the interaction
context between consumers and social robots. It can be acknowl-
edged that also after the direct interaction with social robots offers
of after-contact services are still possible and strengthen the bond
with the social robot.

Figure 1 shows an overview of the current draft of the framework.
For every phase a recommended set of methods and instruments
addressing objectives of the respective perspective of discipline.

4 CONCLUSION AND OUTLOOK
In this paper we pointed out the relevance of an interdisciplinary
view on HRI and set a common ground for interrelating UX and
CX. Based on this we introduced a first outline of a literature-based
evaluation framework for HRI along an adapted CJ. With this, we
propose a comprehensive evaluation structure that provides initial
indications of an interdisciplinary evaluation of HRI with the aid of
specific evaluation methods and instruments to address specific key
objectives. It aims to offer a precursor to holistically view the CJ
with a social robot by encompassing two complementary experience
perspectives with regard to UX and CX.

Hence, modelling HRI by a tripartite phase structure (i. e., before,
during, and after interactions), provides us not only with distinctive
access points for evaluation of UX and CX with social robots in
the public domain but also helps us to comprehend their temporal
variability. Guided by related literature, we highlight through both
disciplinary lenses for each phase significant key objectives and
by what methods and instruments to evaluate for. In this sense,
our interdisciplinary framework attempts to provide a preliminary
and generalizable evaluation approach to guide the design of HRI,
specifically aiming at social robots in public spaces.

Since implementation of robotic systems is highly dependent
on context, task, and user base at hand [28], other specific target
objectives might be also worth to consider. Note that while re-
spective evaluation methods can be derived from studies of other
fields (e.g., HCI or consumer studies) [16, 38], they still must be
appropriately adapted to HRI and chosen accordingly on required
data, resources available (i.e., time and money) and design phase
[2, 51]. Setting concrete experience goals (e.g., UX goals) to denote
high-level objectives can help to identify suitable methods by defin-
ing quantitative and qualitative metrics for appraising the desired
interaction quality between humans and robots[2].

As our work is still progressing, the framework will evolve over
time. The next step will be to enrich our literature based framework
with interdisciplinary criteria regarding the actual integration of
social robots in public spaces along the CJ. Based on this, we will
conduct a research design to validate our findings in the research
context of social robots in public spaces. Furthermore, interviews
with organization representatives will be conducted. The generated
insights from the interviews will be incorporated to further advance
our framework and help identify relevant focus areas in detail.

With our contribution to the workshop we intend to stimulate
discussion on the possibility and application of interdisciplinary
research frameworks in the field of HRI. In exchange with the
community at large, we aim to elaborate on the intricacies of our
framework in particular and explore the relationship between CX
and UX as well as its significance for social robotics further.
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