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ABSTRACT

Recent research has shown that financial advisory
encounters can successfully be supported with IT-artifacts.
Tabletop scenarios, for example, can increase the
transparency of the advisory process for customers.
However, we have also had the experience that the
relationship quality as experienced by customers can suffer
severely when IT-artifacts are introduced. Based on these
experiences, we developed guidelines for both, the artifact-
design itself as well as for the environment in order to avoid
this effect, and implemented them in one of our prototypes.
The evaluation reveals that these measures proved to be
effective. With the reported study, we seek to enhance our
design knowledge of IT-supported advisory scenarios with
a special focus on relationship building. In a larger context,
we argue that the use of IT during sensitive face-to-face
encounters will be of growing significance in the future but,
as yet, is hardly understood. We make a contribution in this
area with our generic requirements, design principles and
evaluation.
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1 INTRODUCTION

An advisory encounter is a crucial social process often
taking place between the representative of an institution and
a client. There are a number of different conceptualizations
of the advisory process (see [25] for a discussion of
different perspectives). In a general sense, one can describe
an advisory process as the interaction between two persons,
where one supports the other in solving certain problems
for reaching certain decisions. Advisory encounters are
interaction scenarios that have been known for a long time
in the areas of medicine, law or sale.
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Recent research has demonstrated that these kinds of
advisory scenarios can successfully be supported by IT-
artifacts [19,25]. For example, Nussbaumer et al. [20]
conducted a number of experimental tests in which the
perceived transparency of a financial advisory process
could eventually be increased. These experiments, however,
showed that the quality of the information that is exchanged
between the advisor and the client is not the only crucial
factor; rather, the relationship between the client and the
advisor can considerably suffer because of the introduced
IT-artifact.

This is especially problematic because the quality of the
relationship is a crucial factor for the advisory process.
According to Jungermann [12], the social dimension of
these interactions is at least as important as the information
that is exchanged between the client and the advisor.

The crucial aspect of IT influence on relationship building
in such sensitive face-to-face advisory scenarios has hardly
been addressed by previous researchers. In addition, we
lack empirically-founded design knowledge how these
scenarios are to be conceptualized and implemented. This
holds especially for the emerging technology of tabletops
which are expected to change the advisory setting in many
areas. Accordingly, we pursue the following research
question: How can we enable relationship building in a
tabletop-supported advisory setting?

By answering this question, we contribute to the design
knowledge on sensitive face-to-face scenarios that are
crucial in many areas such as financial transactions, legal
advice and health issues. Based on the experiences of the
evaluations in the financial advisory area, we develop a
number of generic requirements and design principles to
support relationship building between an advisor and a
client. In this paper, we further demonstrate, how these
design requirements and principles can be implemented in a
tabletop supported advisory encounter. In an analysis of the
time, spent for relationship building (mutual face gaze) we
compare two tabletop systems: Prototype 1 that does not
implement our design requirements and principles and
Prototype 2 that does. The evaluation reveals that our
guidelines prove to be effective.
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2 BACKGROUND

Popular lore claims that there is no second chance to make
a first impression. Indeed advisory scenarios are sensitive
social interactions which can set the tone for the
interactions to come. This is especially the case if the two
parties meet only a few times or only once. The role of
relationship has been intensely researched in the
background of services selling [5] and e-Commerce [22].
Results from that research indicate that the relationship
between seller and client is crucial for future sale
interaction.

In our research, we focus especially on face-to-face
advisory encounters in the financial area. These situations
are characterized by the fact that the advisor and the client
meet only a few times. Thus, the advisor does not have
much time to win the respect and trust of the client.
Misunderstandings, irritations or a negative personal
atmosphere can hardly be corrected.

In this context, by relationship building we refer to the
establishment of a trustful connection in which the client
feels taken seriously, having his needs attended to and
being treated respectfully. Overall the client should feel
comfortable to reveal information that is important for the
solution or decision making process.

In such a setting, establishing trust is key to a successful
collaborative service encounter [12]. Advisors are trained to
establish and maintain a personal relationship, and, for this
reason, have thus long resisted using any technology during
the actual service encounter, as they are afraid of
interference [26].

21 The role of IT-artifacts in advisory encounters

Advisory services are normally performed in a structured
way. In most cases, an investment advisory service will
include the following steps: understanding the customer’s
situation and needs, analyzing her risk preferences and
capability, proposing a strategic asset allocation to different
asset classes (such as shares or bonds) and selecting
specific products (c.f. [12] for an explicit phase model).

Although Stewart et al. [32] proposed collaborative
interfaces for face-to-face sales-oriented collaboration, few
studies have been undertaken, despite a rising interest in the
marketing literature. There, the concept of value co-creation
proposes a joint configuration as solution [23].

Apart from that, literature offers several good reasons to
support these encounters with appropriate IT-artifacts:

It has been shown that IT-artifacts can enable the
customer to actively participate in the creation of a
solution matching his problems [25].

The IT-system can make the encounter more
transparent by sharing information between client and
advisor with the help of a shared artifact [20].
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(IT-)Artifacts can support both clients and advisors in
the process of ”common objectification” [35]. Weber
et al. [35] describes common objectification as the act
of sharing individual knowledge and expertise
through materialized items created by the group
members. An IT-system can provide such a shared
information space to support this task.

By providing a virtual form of reality, IT-artifacts can
also foster efficient knowledge transfer by enabling
situated learning in general [10] and also within the
advisory encounter [9].

IT-artifacts that are used by both advisor as well as
client can be a valuable tool to document important
information for later advisory sessions or services
[WpHG]".

IT-artifacts like tabletop systems (in contrast to other
display types) can help to seamlessly integrate
traditional use of paper (e.g., proposed by [2,31]),
which might still be required in such settings.

IT usage, however, also has its downsides. While necessary
to achieve goals effectively, IT usage does consume
precious time that could be spent otherwise in interpersonal
communication. Thus, the more heavily these tools are used
in the advisory situation, the less time there is available for
relationship building.

2.2 Previous research in supporting face-to-face

interactions with regard to relationship building

The connection between working with an artifact, as well as
establishing and maintaining a personal relationship, has
been an important design issue in CSCW research for more
than two decades: ”Successful technological augmentation
of a task or process depends upon a delicate balance
between good social processes and procedures with
appropriately structured technology” [6]. Very early on, the
importance of maintaining eye contact was a key challenge
for collaborative rooms [15]. In those days embedded
solutions connected single-user computers into a physical
conferencing table. Working with these multi-user
interfaces turned out to be challenging, as users had to align
the actions of others into their own mental models. In
consequence, systems were designed for aligning artifact
related work with eye contact during distributed
collaboration [16,18]. The importance of eye contact for
interpersonal relations is also reflected by the literature
from psychology: Research shows that eye contact can
influence the interplay between two persons on various
levels. For example, eye contact (see [13] for a
comprehensive summary on this research) indicates

" WpHG: § 34 German Securities Trading Act
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whether a person is paying attention to a certain situation,
whether a person is perceived to be competent (more eye
contacts are associated with more competence) and whether
a person is perceived to be credible (more eye contacts are
associated with more credibility). In addition, eye contact is
generally perceived as an indicator of how much a person is
attracted to another person.

Furthermore, eye contact serves as an important
coordination function for turn taking in communication. For
example, a speaker may hold a longer gaze at a person to
indicate that he/she is done speaking and that it is the other
person’s turn to speak. This indicates that an IT-artifact can
alter or disturb a communicational setting on a relatively
subtle level. The participants might then develop a feeling
of discomfort or confusion without really being able to
describe the cause of this problem.

With the advent of large interactive displays, researchers
started to focus on face-to-face interactions with “single
display groupware® [32]. Using a single display reduced the
cognitive effort of synchronous collaboration, as all
participants could directly observe the actions of their
collaborators. But not all display types seam to work
equally well in service encounter settings: Regarding
standard PC-systems, Novak et al. [19] have shown that a
service encounter, supported by a standard PC-monitor, can
even worsen the perceived information asymmetry.
Regarding large displays, Rogers et al. [24] found, that
horizontal oriented surfaces (like tabletop systems) foster
cohesive group work far better, than vertical displays or
standard PC-monitors. Tabletop environments, have further
often been used in other group settings as a single shared
artifact and been credited for their ease with interpersonal
communication [8]. Researchers reported a significant
increase in eye contact in contrast to using a desktop
monitor as single display interface [11]. Further, a tabletop
system closely resembles the known working environment
to which clients and advisors are used to.

Tabletop computers can also ease aligning artifact
manipulation and non-verbal communication [33]. The
increasing sophistication of tabletop computers appears to
be the solution for Scott et al.'s [27] design guideline:
”Technology that provides little or no overhead to
performing or switching between activities would allow
users to transition easily between activities, focusing
instead on communication.” However, as we will show in
this paper, the introduction of tabletop systems alone is not
sufficient to realize successful relationship building. Further
requirements need to be considered.

For tabletop activities in general, people favor to sit
opposite to each other [27,30], and thus could establish eye
contact by just lifting their heads and/or their eyes. Despite
some advances of a face-to-face seating arrangement [17],
the orientation of written information on tabletop computers
remains an unsolved problem when users sit on opposing
sides of the table. Thus, in recent publications [28,33], the
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settings comprise more people sitting in a 90 degree angle
or beside one another when participants want to collaborate
and use written information. This is also in line with the
research of Wallace et al. [34], that describes that an
adjacent (90 degree angle) seating arrangement is preferred
over a face-to-face seating arrangement when working
collaboratively. This seating arrangement appears to be a
good compromise to support comprehension, coordination
and ownership of objects [14]. This aspect is also related to
the research on proxemic interaction and (IT-) artifact use
as, for example, presented by Ballendat [1]. Proxemics
describes how people interpret spatial distances to mediate
relationships to other people and objects [7]. This line of
research underlines the importance of environmental
variables for the interaction between persons and between
persons and artifacts. Up to now, this research, has been
directed at larger changes in body movement, for example,
when a person walks and her interpersonal distance to other
persons or objects is changing (e.g. from the “public”
distance to the “personal” distance). The aspects of body
position we are focusing, on is on a smaller and more subtle
scale. We will show how small modifications of body and
head position in a face-to-face situation can influence the
relationship between these two persons.

Based on this background, we do not limit our study to the
user interface (UI) only. While being a central element of
the interaction, the UI is only one component that
influences the behavior of clients and advisors. One also
needs to consider additional aspects, such as body positions
or the questions what users do when they are not interacting
with the artifact [1]. Thus, our analysis will target not only
the UI but the advisory setting in general.

3 NAIVE DESIGN AND EVALUATION OF

PROTOTYPE 1

In 2010, we started a joint research project with a major
Swiss bank on improving their investment advisory service
for their affluent customer segment (50’000 — 500’000
CHF). In the course of this collaboration, Prototype 1 was
developed and tested. The main goal of this prototype was
to improve the quality of the advisory process. One crucial
aspect in this context was the transparency of the process
and the exchanged information [20].

We used a tabletop system to provide a shared artifact
workspace [25]. The prototype was designed to support
financial advisory encounters within the property of the
bank. Since it was not our primary goal to remove all forms
of paper from the advisory process but to have it co-existing
with an IT-artifact, a tabletop system provided a reasonable
working environment that supported both styles at the same
time. Note-taking especially was an example of key use of
paper in this scenario. A tight and seamless integration (as
mentioned in section 2.1) seamed not necessary for the
purpose of note-taking.
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The prototypes and test scenarios described in the following
sections have also been published in Nussbaumer et al.
[20,21] when researching the transparency of the process.
In this paper, we focus on aspects of relationship building
in these experimental scenarios that have not been
published previously. To this end, we draw on additional
data analysis and we explicate the design requirements and
the design principles that were established with regard to
the relationship dimension.

User Interface: The prototype was built on a Microsoft
Surface table, intended to be used as a single shared artifact
by both client and advisor. The user interface design of
Prototype 1 guided the clients and advisors directly through
a suggested advisory process. Each step of the advisory
process (e.g., Personal Data, Risk Analysis, Financial
Strategy, etc.) was supported by a dedicated screen. On top
of the screen there was a navigable process map indicating
the current step in the context of all the other steps. We call
this the “slide-metaphor,” as the visualization is similar to
the way information is presented in PowerPoint. Figure 2
illustrates the visualization and interaction possibilities
while defining an asset strategy. For a full view of the IT-
supported advisory environment see Figure 6.

Body Position: During the advisory sessions, the client sat
at the long end of the surface table, with the advisor sitting
at the short end. The screen was oriented towards the client,
i.e., the client could read texts without effort while the
advisor had to mentally rotate the text 90 degrees (Figure

).

Prototype 1
table height 55 cm

/

7/

Figure 1: Seating arrangement of Prototype 1 (corner
seating).

Evaluation: The prototype was evaluated in a realistic
setting with four experienced financial advisors from a
major Swiss bank and 12 test-clients. The tested scenario
was that of a prospective customer. In the scenario they had
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to decide on an investment strategy to invest the fictional
amount of about US$250,000. All test-clients received two
treatments: one traditional pen and paper advisory and one
IT-supported advisory encounter [21]. Half of the
participants started with IT-supported advisory service,
while the other half started with the traditional setting.

The IT-supported sessions were recorded on video. To
compare the two experimental conditions, we conducted
interviews in which we asked the participants about their
experiences with the IT-supported and the traditional
advisory scenarios. We analyzed the recordings of these
interviews for all aspects of relationship building as well as
for those factors that might affect this relationship building.

Results: The analysis of the interviews revealed that many
participants referred to the relationship aspect of the
situation. Out of 12 participants, ten participants mentioned
this aspect in some form. They pointed out that they were
too focused on the artifact, extremely distracted, and that
the interpersonal contact without the artifact was more
pleasant. One participant described this as: "’ felt that 'm
not in the focus, but the computer is”; another one pointed
out, ”It’s like a triangle relationship, the advisor and table
on one side and me on the other side.”

Additional feedback included: ”The traditional setting was
more personal; in the IT-supported setting it felt like the
table was in the focus not the advisory service.” ”During
the IT setting, the personal aspect was lacking; everything
went very quick, it would be better to somehow use it (the
system) cooperatively.” “The computer appears to be in
between.” “The most annoying was that he (the advisor)
looked at the artifact, instead of looking at me.”

In addition to this aspect, half of the participants also
commented on aspects of distraction. Here, the participants
described that there was so much information that they felt
overwhelmed and were overly fascinated by the artifact.
One participant reported: ”You have to wait a while before
you can say something.” A second one felt overloaded with
information coming from two sources: A lot of
information from the table, and the advisor and I have to
handle this.” Some also felt inhibited, stating: ”One was so
fascinated by the table that one did not ask questions.”
Finally, the surveys revealed that the participants preferred
the traditional setting to the artifact-supported setting [21].
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Figure 2: “Slide-metaphor” of the Prototype 1 (full extent of tabletop display, original interface was in German
language).

4 PROBLEM IDENTIFICATION AND GENERIC

REQUIREMENTS

The literature [8] describes numerous settings in which
partners successfully collaborate while using shared
artifacts on table-top computers. In our first evaluation,
however, this did not seem to be the case. Based on the
evaluation described in the previous section, we conclude
that the scenario described for Prototype 1 does not lead to
a functioning relationship between advisor and client in
many cases. As seen in the evaluation, many participants
accredited the presence of the IT-artifact for the disturbed
interpersonal relationship. Therefore, our main solution
objective is:

Solution Objective: Establish effortless relationship
building in IT supported face-to-face advisory encounters.

With “effortless” we mean that it did not take the
participants noticeable effort, i.e., more effort than s/he was
used to from similar unsupported situations.
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Similar to the work of Haller et al. (“Communication
space” and “Task space”) [8], we introduce the notion of
spaces: “relationship building space” (RBS) and “artifact
work space” (AWS) (Figure 3). Both RBS and AWS are
physical spaces persons can use in their sole discretion. The
AWS is defined as the space the persons look at if they
want to work with the artifact. RBS on the other hand is
defined as the space the persons look at when they want to
engage in relationship building. The RBS therefore
resembles the space where relationship building is possible
from an external point of view.

However, humans are only able to focus on a single point in
space at any given time. Thus, we end up with a mutually
exclusive three state model of each participant being in one
of: 1) in an artifact state (the person is focused on the
artifact itself); 2) in a relationship state (the focus is on the
other person, probably seeking eye contact), or 3), the
person is looking somewhere else.

To visualize these states and transitions, we developed a
state model (Figure 3) for single or two person situations.
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This model describes the situation where one participant
wants to change its state from being in AWS to RBS. As
discussed in the literature section, people feel the need to
engage in the RBS, for example, to signal a
misunderstanding [13], to ground their communication [3]
or to assess the personality of the other person. We assume
relationship building to be efficient when both persons are
in the RBS state at the same time.

In the discussion following, we focus on the transitions
leaving the AWS states. We will argue under which
circumstances people can enter RBS directly via transition
“A” or why they fail and take transition “B” or “C” instead.

Single person Two persons

Both
people
in RBS

Other

Figure 3: States of focus (left: single person; right:
combined model for advisor and client).

The failed relationship building with Prototype 1 implies
that the participants did not reach the RBS state often
enough or did not stay there long enough.

For a successful transition into the RBS state, three things
are necessary: First, both participants have to be aware of
the existence of that state. Second, to be successful, the
transition into the RBS-state has to be a coordinated
transition, leading to both participants being in the RBS
simultaneously (Transition A, Figure 3). Third, the
affordance to transit into the RBS-state has to be low
enough for the participants to switch deliberately into the
RBS state.

The AWS state is inherently created with provision of the
artifact to its users. However, the relationship building
space does not seem to instantiate itself automatically. In
order to ensure successful relationship building between
client and advisor, that space has to be created and
maintained throughout the session. Relationship building is
not a one-time effort but rather an ongoing procedure
running in parallel to the technical task of problem solving
and decision making. This implies constant switching
between the two spaces.

To motivate people to engage in the relationship building
space, they have to be accommodated to it. In many non-IT-
supported situations this happens intuitively when two
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persons interact with one another. However, it seems that
this step is easily omitted when people are confronted with
an attractive IT-artifact. Lacking such a relationship can
hamper any further development of the relationship when
using an IT-artifact right from the beginning. The first
encounter in such a setting is probably crucial and sets the
stage for the relationship that is established between the
two. If the RBS is not introduced at the very beginning of
the session, the advisor and client lack common ground [3].

Generic Requirement 1: Initially accustom the participants
to the relationship building space and instantiate a basic
relationship.

While interacting with Prototype 1, participants complained
about the process the IT-artifact imposed on the interaction
between themselves and the advisor. One participant stated:
”The process was predefined and it was difficult to ask
questions.” Another one said: “It should not be like an
assembly line — it should not be that standardized.” One
participant suggested that there should be a period of
talking to the advisor before the IT-artifact was introduced.

Even though it was not the intention at the time of
development, we enabled the experience that participants as
well as advisors followed the pre-given structure of the
interface very strictly. As the visualized process had no
relationship building related activities, they were simply
omitted by the participants. One experience was that a
process visualized by IT could have a much stronger effect
on the socializing behavior of participants than was
intended by the developers. While the process was meant
rather to help participants not to forget anything important
and to provide some orientation, the participants seemed to
interpret the process as an instruction for behavior. Applied
to our state model, instead of switching into the relationship
building state, they stayed in the AWS state (transition “B”,
Figure 3). In contrast to transition A and C, transition B was
explicitly expressed and visualized within the artifact
design itself.

This led to the impression that personal or social aspects do
not have any place in the advisory process. This aspect
conflicts with the guidelines proposed by Ruth Cohn [4] for
her Theme-centered Interaction Approach: Disruptions
have priority, meaning that it does not make sense to
continue with a process if there is conflict on a behavioral
level. Thus, we formulate the following requirement:

Generic Requirement 2: Avoid Ul designs that bind
participants to the artifact space due to a prescribed
process.

In the first setting, the participants were sitting in a 90°
orientation to each other. Due to the low table height, they
had to bend a little over the artifact. To switch between the
AWS and RBS, they had to at least rotate their heads
towards each other. To get into a relaxed body position,
they had to lean back and thus move their entire upper
body.
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We assume that these high switching costs hampered the
transitions into the RBS. The participants referred to this
issue, stating that the situation with the table was not very
comfortable. One participant said: “It was disturbing
because it [the table] was too low; I had to bend my head
over it.” Another one would even prefer to stand. To
address this issue, we formulated the design requirement:

Generic Requirement 3: The physical effort to switch into
the relationship building space (RBS) has to be low. Avoid
the need for body movement at all.

Another cause we assume to play a role is that a high
cognitive effort can also reduce the ability to grasp the other
person’s state. We arrived at this conclusion after hearing
the remarks of participants. A number of participants
complained that they “had to concentrate too much on the
tabletop,” that “the advisor had to concentrate too much on
the tabletop” or that “it was difficult to process the
information and relate to the advisor at the same time.”

As the interviews reveal, the participants were aware of
their own cognitive effort required and the resulting lack of
time to personally interact with the advisor. We assume that
the constantly changing screen forced clients into building a
new mental model for each screen — probably also trying to
keep in mind the connection to the other hidden screens.
This led to the effect that their focus was glued to the
artifact space in a (subconscious) fear that they might miss
something or that they would not be able to orient
themselves again after returning from the relationship
space. To address the cause, we formulated the design
requirement:

Generic Requirement 4: The cognitive effort of leaving the
artifact space has to be low.

If one person is unaware of the other person’s intention to
switch into RBS, coordinated state switches are impossible
or severely hampered at best. Humans only have a limited
peripheral field of vision and a very limited area of focus.
The advisor seeking eye contact with the client is probably
one of the most important indicators that the advisor is
seeking a connection with the client. The client, on the
other hand, is irritated when he feels the need for attention
when the advisor is engaged with the artifact.

The seating and body position in the first setting did not
allow them to focus on the artifact while being able to track
the other person’s point of focus. The face of the advisor,
for example, simply vanished out of the peripheral field of
vision when the customer had to look at the center of the
artifact. Thus, coordination might have been difficult, often
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resulting in uncoordinated space switches (transition “C”,
Figure 3). Therefore we propose:

Generic Requirement 5: Ensure effortless sensing of each
other’s space switches, utilizing the peripheral field of
Vision.

5 DESIGN PRINCIPLES AND THEIR

IMPLEMENTATION IN PROTOTYPE 2

Creating and maintaining the relationship building
space:

To accommodate the person to the RBS, we suggest
introducing a dedicated small talk phase prior to the artifact
related work itself. In addition to accommodating the
person to the space, the small talk phase is used to establish
a first relationship between advisor and client. Thus, this
intervention has actually two goals: Firstly, to make
participants aware that a relationship building space exists
and that it is accepted or even desired within the
“interaction protocol” to switch into this state. Secondly,
the two participants establish an initial relationship that
makes it more likely for them to return to the relationship
building state. This initial relationship should also lead to
an interaction in which later disturbances (e.g. a short lack
of eye contact) are not experienced as severe by the
participants.

Design-Principle 1 (to address generic requirement 1):
Establish a basic relationship in IT-supported advisory
sessions with a dedicated small talk phase at the beginning.

Implementation: For the Prototype 2 evaluation, the
advisors were instructed to be seated at the multi-touch-
table but to disregard the artifact during the initial small talk
phase; rather they should use a physical notepad and a pen
to write down useful information during that phase, exactly
what they were used to using in the traditional setting.

To overcome the interpretation of the rigid process
visualization that no space was available to the relationship
building activities, we suggest omitting any direct visual
representation of the process.

Design-Principle 2 (to address generic requirement 2):
Omit any visualizations of a determined process and avoid
any cue to the next activity in AWS.

Implementation: To implement the described visual
representation, we mapped each activity to a dedicated
widget (software tool supporting the activity). All widgets
were freely movable but initially arranged in a circular
layout (c.f. Figure 5).
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Figure 5: “Zoom and filter” metaphor of Prototype 2 (original interface was in German language).

Switching between artifact work space and relationship
building space:

To enable easy switching between the spaces, we propose
optimizing the seating position. This principle therefore
addresses the environmental aspects rather than the artifact
itself. The benefits of adjacent seating arrangements are
described in section 2.3 in detail.

Design-Principle 3 (to address generic requirements 3 and
5): Place the participants on adjacent sides around the
table so that the RBS and AWS are reachable with minimal
body and head movement.

Implementation: For the second evaluation, we raised the
table by 15 cm to a comfortable height of approximately 70
centimeters. This allowed the participants to sit in a slightly
tilted, diagonal position and use the table as an arm rest.
That seating position allowed participants to focus on the
artifact while perceiving the other person’s face in their
peripheral vision (Figure 4). To switch the space in this
arrangement, it is enough to move the eyes only, instead of
the head or the whole body.
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To make the interface more stable than the slide metaphor
style of Prototype 1 we propose using abstraction layers
where possible. Abstraction layers also help to reduce the
visual complexity of the interface without restricting its
functional complexity.

Design-Principle 4 (to address generic requirement 2 and
4): Always display a complete picture of the situation at all
times. Design for a stable Ul and restrict visualization
changes to portions of the screen only.

Implementation: The Ul of Prototype 2 was designed with a
metaphor of “zoom and filter” [20,29], where only portions
of the screen altered at any time. The interface consisted of
single widgets, each addressing one activity. Each widget
could extend the level of detail when needed (implemented
as seen in Figure 5). With this design, only one widget
could change its representation at any time, thus providing a
mostly stable screen.
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Prototype 2
table height 70 cm

Figure 4: Seating position with Prototype 2 (diagonal
seating)

6 EVALUATION OF PROTOTYPE 2

Prototype 2 was evaluated like the first one. The
experimental evaluation involved 24 clients and 12 advisors
in a within-subject design to compare the IT-supported
encounter with its traditional counterpart (pen and paper)
[20]. Half of the participants started with IT-supported
advisory service, and the other half started with the
traditional setting. Again, participants were interviewed
regarding their experience with the two experimental
conditions; the IT-supported sessions were videotaped and
all sessions were observed by members of the research
team.

The strong connection between eye contact and relationship
development is reported in the literature [13], and so we use
eye contact as an indicator for being in RBS. However, our
video recordings did not allow us to determine eye contacts
with certainty; accordingly, we refer to these episodes as
“face-gazes.” However, we assume that most of these face-
gazes were actually eye contacts.

We conducted a systematic analysis of face-gazing
behavior between clients and advisors. Thus, we opted to
encode the viewing directions of both the advisors and
clients.

All videos were manually encoded by two observers
pressing buttons, each button representing one of the
current viewing directions for each participant. This
procedure was conducted for the IT-supported sessions of
Prototype 2 as well as for the IT-supported sessions of
Prototype 1. Each IT-supported test session was video-
recorded during the evaluations with both faces and the
artifact visible in the recording. We analyzed the 12
sessions of Prototype 1 and 12 sessions of the 24 recordings
of Prototype 2 in order to have equal sample size.

The three distinct viewing-directions for each participant
were “Focus on the other person” (person looking at the
face of the other participant), “Focus on artifact” (person is
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looking at the artifact), and “Focus elsewhere” (person is
looking in any other direction (c.f. Figure 6).

We sampled each recording for 20 second intervals out of
every minute of video (second 0-20s, 60-80s, 120-140s,
etc.). We expected the small-talk phase to have a lot of
face-gazing by nature. We thus marked the point when the
small talk phase was left and the participants started to
work with the artifact.

7 RESULTS AND DISCUSSION

In this section, we first report the results of the interviews
followed by the results of the face-gazing analysis.
Subsequently, we describe the observed effects of our
design guidelines.

Interviews: In contrast to the interviews that were
conducted with the participants of Prototype 1, participants
of the second evaluation hardly reported any problems with
respect to the relationship between advisor and client. Only
four out of 24 persons briefly mentioned this aspect (In
Prototype 1 10 out of 12 clients mentioned this aspect).

Face-Gazing: Observing the session as a whole, the data
show that sessions with Prototype 2 had nearly twice as
many face-gazes or eye contacts as did sessions with
Prototype 1. Figure 6 shows a state model of the two
participants regarding their viewing directions. Face-gazing
or eye contact was encoded when both participants looked
at each other at the same point in time.

With Prototype 2, participants had an average mutual face-
gazing ratio of 19.58% of the time, while they only had
10.75% with Prototype 1 (Figure 7). The difference is
significant (two-sided t-test, T(22) =3.23, p =<.01).

The difference in the face-gazing ratio could not simply be
explained by the presence of the dedicated small talk phase.
If excluding the small-talk phase from the sample, the
length of the gazes was 17.08% for Prototype 2 and 9.33%
for Prototype 1 (Figure 8), but still significantly different
(two-sided t-test, T(22)=2.93, p =<.01).

In addition to this, we analyzed the absolute length of the
mutual face-gazing episodes. This analysis revealed that
there are more occurrences of longer length face-gazing
contacts (10 seconds and more) for Prototype 2.

An interesting side aspect is that the data show that for both
Prototype 1 and 2 the advisors in general focused on the
clients more often than clients focusing on advisors. They
spent over 30% of the session’s time looking towards the
clients.
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Figure 6: States of view when working on the artifact.

Evaluation

Mean time (% of session time) smalltalk phase included
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Artifact work space
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Figure 7: Mean time in the relationship building space
with the small-talk phase included.

In greater detail, for Prototype 1 the advisors looked an
average of 31.58% of the time towards the client and the
client looked 16.83% of the time towards the advisors. For
Prototype 2 the numbers were 38.08% for the advisor and
27.83% for the client. The difference for the client is

M First Prototype
M second Prototype
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significant (two-sided t-test, T(22)=3.38, p<=0.01). Without
the small talk phase the average face-gazing time was
14.6% vs. 23.6% for the client (two-sided t-test,
T(22)=2.79, p<=0.05) and 30.5% vs. 36.5% for the
advisors.

Evaluation
Wrirst Prototype

50.00

40.007]

20.00

Mean time (% of session time) smalltalk phase excluded

0.00—
Relationship building space

Artifact work space

error bars: 95% Cl

Figure 8: Mean time in the relationship building space
without the small-talk phase.

Creating and maintaining the relationship building
space:

The idea of having a dedicated small-talk phase at the
beginning of the advisory endeavor was adopted well by the
advisors. All sessions with Prototype 2 had an extensive
small-talk phase (average of 10 minutes) between client and
advisor prior to interacting with the artifact.

During that phase we could see a high degree of mutual
face-gazing, supporting the assumption that mutual face-
gazing moments are desired by both parties in such
encounters. The additional dedicated small talk phase alone
increased the overall amount of successful mutual face-
gazing in comparison to that of the first evaluation. But
even when subtracting these episodes from the face-gazing
analysis, the situation for Prototype 2 still contained
significantly more mutual face-gazing when compared to
Prototype 1.

Switching between artifact work space and relationship
building space:

The observation of the trials as well as the video recordings
revealed the following aspects. The changes in table height
had a strong effect on the predominant seating position.
Due to the fact that the table was not square and people
were seated relatively close to the artifact (in a 90 degree
position), it was not possible for customers to focus on the
artifact and simultaneously to have the advisor’s face in

[ Second Prototype
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their peripheral view. To gaze at the advisor’s face, they
had to leave the artifact focus and rotate their heads towards
the advisor.

Now, with the rotated seating position of the second
evaluation, customers had the face of the advisor and the
artifact in nearly the same line of sight. Without the need to
rotate their heads, they could sense when the advisor was
looking at them and make direct eye contact when they felt
it was appropriate.

This altered seating position, we believe, resulting from the
change in table height, allowed customers to use the table
as an armrest. Apparently, people prefer using a table as an
armrest in such situations, as we also observed during the
unsupported (pen and paper traditional style) advisory
encounters.

These situations are sensitive to minute changes in the
physical environment (like raising the table height by 15
cm), and the effects can be manifested in the overall
impression of the participants.

We assume that the reduced cognitive effort on the part of
the advisor as well as that of the client leads to increased
chances that eye contact can be established. This is
supported by our face-gazing data indicating that the
advisor looks more often at the client in the Prototype 2
condition compared to in the Prototype 1 condition. This
effect is even stronger for the clients. In the Prototype 2
condition the clients look considerably longer at the face of
the advisor compared to in the Prototype 1 condition.

However, we mainly attribute the altered UI for the change
in cognitive effort on the client side and the extended
training period for the change of load on the advisor’s side
solely by argument. Since the experiment did not control
for these variables separately, we cannot be certain.

8 LIMITATIONS

The analysis we conducted on our experimental scenarios
did not allow us to control for all possible variables. Thus,
we cannot be certain of the amount of influence of the
different variables discussed or the directions of the
influences. Our in-depth analysis, however, provides a rich
understanding of the situation that would not have been
possible in tightly controlled experimental settings.

The experiments were conducted in the Swiss financial
sector, and their direct applicability is limited to this sector.
We are confident it can be generalized in two directions:
The results should be applicable to other Western countries,
as underlying issues of principal agency conflicts and trust
building are common there too. We believe they can also be
generalized to other collaborative settings where
establishing and maintaining personal relationships is
crucial. Primary candidates are other sales oriented service
encounters, e.g., in insurances or travel agencies. Conflict
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resolution meeting, consensus finding sessions

negotiations may also benefit from our results.

or

9 CONCLUSION

In this paper we described the severe effects of insufficient
relationship building when working with IT-artifacts in
advisory encounter situations. Based on observations and
existing literature, we derived five generic requirements and
four design principles that specifically address requirements
for successful relationship building. These principles
address the design of the artifact itself as well as the
environment and process. In a subsequent evaluation with
an enhanced prototype, following these guidelines, we
found the effects of insufficient relationship building being
reduced to the point of not being reported any longer by the
majority of the test participants. Therefore, we conclude
that systems following these guidelines should be able to
maintain the level of relationship building compared to that
of traditional settings.

In contrast to related work, this paper not only addresses the
physical environment but also focuses on Ul design issues
related to relationship building. In the interviews we also
found evidence that a suboptimal design of the IT-artifact
can directly hamper relationship building.

Our contribution should help in the development of future
collaboratively used IT-artifacts, thus directly contributing
to the research stream of IT supported face-to-face
collaboration [8].

By addressing the relationship building issue, we also
enable practitioners in the finance industry to address a
crucial aspect of their value proposition, i.e. a trusting
relationship to their clients.

In this contribution, we focus on advisory scenarios, where
the customer visits the advisor in her office because we
believe that these settings have interesting characteristics
from a scientific perspective as well as an increasing
importance from a practitioner’s perspective. From a
research perspective, we helped understanding relationship
building while working with IT artifacts in service
encounters. For practitioners on the other hand, this
contribution could be meaningful to design future systems
without hampering the very fragile aspect of relationship
building. Advisory scenarios are the central communication
channels for several core disciplines in our current service
economy, including medicine, law, finance and many sales
processes. Advisory settings are always used when the
information that is communicated is complex and/or very
relevant to the perceiving person. This can mean that high
amounts of money are involved as in financial situations or
that the risks of certain procedures are very high such as in
medicine or in legal advice.

It is therefore very important that the client is well informed
to make an informed decision. This includes transferring
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the information as such, but it also includes the creation of a
trustful relationship because the lack of such an relationship
will also hamper the cooperation and the exchange of
knowledge and advice (e.g., if persons do not ask relevant
questions or conceal important information).

Thus, these kinds of processes are omnipresent in our
current economic, medical and legal system with severe
implications for the advised persons but possibly also for
the advisor in case the advisor process fails. We believe that
due to the awareness of the sensitivity of the process, the
introduction of IT into these processes has hardly been
undertaken.

The complexity of the transferred information, however, as
well the challenging learning process that the participants of
the advisory process have to go through, makes the
introduction of IT very promising for the following reasons:
The process of the advisory session can be supported in
such a way that no central information aspects are omitted.
Core aspects of the knowledge that has to be transmitted
can be visualized and animated to improve the
understanding of the complex subjects. Finally, the
discussed topics can be documented and used to recall
complex content after the end of the advisory session.

For these reasons, we expect an increased use of IT in such
sensitive areas. These new opportunities, however, also
impose new challenges for the design of advisory support
systems. If we want to realize the benefits, we have to
understand how these kinds of systems impact the
relationship building between participants and be aware of
the implications for the design. This article seeks to make a
contribution in this direction.
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