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Abstract
Software-based solutions can not only be used to automate certain types of repetitive
human labor, but also to unlock capabilities beyond that of the human beings, such as
instantaneous access to large amounts of information. However, with the great power of
large information amounts comes the great responsibility and challenge of presenting it to
the users in an accessible and efficient fashion.
The particular software-based automation opportunity being the focus of this thesis is the
Interactive Touch Wall system at the Copenhagen Airport developed by The Municipality of
Copenhagen, whose aim is to provide high-quality automated tourist information services.
In this context, the particular challenge being addressed in this thesis is an evaluation of
the usability and the user experience quality of the Interactive Touch Wall. To achieve this,
firstly a solid methodological basis is formed by employing concepts and theories of
usability and user experience, cognitive load and information labeling. The evaluation itself
is performed on end-users through interviews, observations and usability testing. Based on
the results, this thesis points out several usability flaws of the system and makes
suggestions on how they can be addressed. Moreover, the obtained results are used as a
basis for developing a redesign prototype that proposes an alternative point of view on the
on the system that better aligns it with user needs and stakeholder goals.
The work and results described in this thesis were presented to the main stakeholder of
the Interactive Touch Wall project, and were met with a positive reception and
perspectives of using the finding to shape the future versions of the system.
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1. Introduction
In the modern world, more and more of human labor is being automated by means of
software-based technology. Such automation is often driven by the goals of reducing costs,
eliminating manual errors and ensuring constant level of quality of service. In addition to
partially achieving the capabilities of the human counterparts, software solutions bring a
broader range of possibilities, and instantaneous access to large amounts of information
that can be browsed and presented in a manner best suited to the needs of users.
One particular context in which such automation is pursuit, being also the focus of this
thesis, is the tourist information services at the Copenhagen Airport. There the aim is to
replace human-based tourist information services by a software-based solution. This
solution is referred to as the interactive touch wall. In its essence the interactive touch wall
is a publically available wall-mounted display with touch capabilities and a dedicated
software application that serves content to users. This system is currently installed and
active at the Copenhagen Airport. The end goal of the system is to completely replace other
forms of tourist information services at the airport. Beyond this it is hoped that the wall can
provide types and amounts of information not feasible previously, and serve it in ways not
achievable before.
The main challenges include ensuring that the system addresses the actual user needs
(such as finding practical information), that the system is highly usable without prior
training, and that it can initially attract user’s attention and maintain it throughout the
interaction. Finally, the overall impression communicated to the users is supposed to
present Copenhagen as an exciting city offering a wide range of experiences and
attractions.
The purpose of this thesis is to evaluate the interactive touch wall - a newly developed
digital information product placed in the Copenhagen Airport. The evaluation focuses on
usability and user experience of the system, and is performed through interviews,
observations and usability testing. Based on the multitude of gathered data, conclusions are
made about the value of the system to the users, its usability bottlenecks and improvement
suggestions are formulated. In addition, the gained insight is used as a basis for developing
a system redesign prototype that proposes an alternative point of view on the system that
takes into account the uncovered user needs and stakeholder goals.
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1.1 Case Description
I will now describe the background and roots of the solution, its main stakeholders and the
context in which the solution should be seen. My knowledge about the technology behind
the solution is based on the interviews conducted with the stakeholders: Marie-Louise Lotz
from the Copenhagen Airport and Bianca Jørgensen Mercier from the Municipality of
Copenhagen (see Appendix 1 and 2).

The Interactive Touch Wall (ITW) is a product designed and developed jointly by the
Municipality of Copenhagen’s Department of Culture and Leisure (Kultur- og
Fritidsforvaltningen, later referred to as KFF) and the Copenhagen Airport (CPH). The ITW
is placed in the baggage reclaim area of the airport, and is thought as an essential part of a
bigger concept called “One-Stop Service” or “Check Out Copenhagen”. Description of the
concept is presented below.
The One Stop Service in the airport is a newly developed concept consisting of the three
parts (see 
Figure 1.1
):
1. ITW, aimed at providing the travelers with a wide range of information concerning
transportation within the city, tourist attractions, cultural events, descriptions of
Copenhagen’s neighbourhoods and many others. The wall consists of 4 interactive
screens where various information is available, and a few videos, which are placed
in the upper part of the wall and which appear in a particular order.
2. A display wall with timetables concerning buses, trains and metro driving from the
airport (DSB wall). This wall consists of three non-interactive screens.
3. Several types of ticket machines where travelers can purchase any kind of ticket
needed within Copenhagen, the whole Denmark or in Sweden.
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Figure 1.1
The three parts of the One-Stop service in the
luggage claim area in the Copenhagen Airport.
The tree parts of the One Stop Service should be seen as a one bigger unit created with the
purpose of giving the passengers arriving to Copenhagen the necessary information and
possibility to purchase tickets already when waiting for the luggage. However, the focus of
this thesis is solely the interactive touch wall, and the two other parts will therefore only be
taken into consideration as an important context in the analysis of the ITW’s functioning.
The placement of the ITW in the baggage reclaim area is part of a bigger strategy of the CPH
based on the previous studies of the customers’ behavior and needs in the airport (see
Appendix 1). Its main objective is to change the way the area is currently perceived by the
travellers, i.e. as a boring and unpleasant place where they have to spend some time
waiting for the luggage. The airport wants to influence the travelers’ view on that area by
changing the waiting time into the experience time (in Danish: “Vi vil gerne ændre
ventetiden til oplevelsestid”). Moreover, the CPH’s previous investigations point out that
many of the passengers in the airport do not have sufficient knowledge about the country
and the city they arrived to. The CPH wants to bridge that gap and give the passengers the
necessary information, and also make them feel welcome in the place they came to. Last,
6

but not least, based on the understanding of the passenger behavior and essential needs in
the airport, the CPH sees the interactive touch wall as a tool to calm the passengers.
According to the CPH, the very first thing the passengers think about after landing is their
luggage, and the second one is the way further from the airport to a destination of their
choice. By placing the ITW in the baggage reclaim area, the CPH aims at fulfilling these two
fundamental needs, and thus delivering a high-quality service to the passengers (see
Appendix 1).
In order to give the tourists a comprehensive service that covers a broad range of user
needs, the CPH decided to collaborate with the KFF of the City of Copenhagen.
Municipality’s motivation and contribution to the project
The Department of Culture and Leisure (KFF) has since the 1st of January 2015 taken over
the responsibility for Copenhagen’s official tourist information service from another public
organisation, Wonderful Copenhagen. It meant that the KFF had to significantly broaden
the scope of its work focus from only the citizens of Copenhagen to the tourist coming to
the city (see Appendix 2). The ITW is a channel through which the KFF would like to
communicate with the tourists. It should be emphasized that even though the digital
information service was made jointly by the KFF and the airport, the Municipality is
responsible for the screen’s content and how it is presented to users.
The KFF did not have any influence on the placement of the ITW within the baggage
reclaim area. This aspect had already been decided by CPH’s overall development strategy
with regards to the area, and the KFF was invited to play along and contribute to achieve
the goal of fulfilling the passengers’ needs.
The KFF sees a big potential in placing the ITW in the airport as it enables them to reach
the tourists in the very beginning of their stay in Copenhagen. Thanks to this, the KFF gains
a valuable possibility to make tourists feel welcome in the city, and also to affect their view
on Copenhagen and their future choices. The KFF wants to inspire tourists to experience
the real Copenhagen with its all diversity, and to attract them to take part in the events
happening in the city during their stay. Moreover, they want to brand the city, i.e. create a
particular image of Copenhagen that goes far beyond the typical tourist attractions and
activities. Instead, the tourists will get invited to discover the diverse neighborhoods of
Copenhagen, eat like locals and try the Danish style of life. Last, but not least, the KFF aims
at helping the tourists to quickly receive the needed information regarding transportation
within the city (see Appendix 2). It can be concluded that the wall provides two types of
information. The first type is the highly practical information regarding the transportation
7

from the airport. The second type is the additional information that are supposed to inspire
the tourists, influence their future choices and create a particular sense of place.
The ITW is also thought as an alternative to the existing information source at the airport,
which is the information desk provided by the CPH. Many tourists receive the needed
information from the consultants, but one of the goals of KFF is to minimize this number to
reduce the workload and cost put on the CPH. Furthermore, CPH would like to increasingly
minimize this service in the future. It can therefore be said that the new product will bring
a shift to the airport landscape: instead of receiving wished information from the human
source, tourists are now supposed to get it from the new digital source.
The KFF’s strategy towards the tourists is not fully developed yet, but the ITW fits perfectly
into the overall strategy towards the citizen service provided by the Municipality of
Copenhagen, i.e. being more efficient by providing more digital information and self-service
to the citizens, partly because it is cheaper, and partly because it gives new possibilities
(see Appendix 2).
How was the product developed?
The development of the product did not start from scratch, but was based on an already
existing solution, i.e. a mobile application for tourists in Copenhagen, iSpot Copenhagen.
This served as a starting point for the development of the new system, and was
subsequently supplemented with the information the KFF assessed as relevant for the
tourists coming to the city. The future users of the ITW were not in any way involved in the
development of the system, and the information that are available in the system were
determined in two ways: the KFF collected frequently asked questions from the
information desk at the airport and from the tourist information centers in the city.
Moreover, the KFF decided to arrange the content on the screens as teasers and an
overview of the city: it is supposed to inform the tourists about particular places,
attractions and events in the city, but it should not overwhelm them with too much
information (see Appendix 1).
It is worth mentioning that exactly the same information system is available as a free
mobile application, also called iSpot Copenhagen, and is also placed in the Copenhagen
Visitor Center in the city. Therefore, it can be concluded that the system was not designed
to serve only as an interactive screen in the airport, but as a general digital solution to
convey the KFF’s information strategy towards the tourists in Copenhagen. Moreover, the
mobile application is thought as complementary element to the ITW: the KFF hopes that
the tourists will become aware of the app when using the wall, and that they will decide to
8

use the app later during their stay in Copenhagen to read more detailed information about
the places or events they got inspired about when using the ITW.

1.2 Problem Statement
Evaluation of developed products is a vital part of the interaction design field, within which
this thesis is placed. Preece et al., define evaluation as “the process of systematically
collecting data that informs us about what it is like for a particular user or group of users to
use a product for a particular task in a certain type of environment” (2011, p. 434).
Evaluation of what is being developed is one of the premises of the user-centered design
approach, where user needs are taken into account in design and development. Results
obtained during the evaluation are used to inform the changes and adjustments that need
to be included in the next version of the product. Ideally, new products should be
developed in iterative cycles of design, evaluation and redesign, so that the products are
usable and deliver the users exactly what they need.
Such development is not the case of the ITW. As it was described in the previous section,
the users were not involved directly in the project by any means (apart from including the
collected previous users’ inquiries as implications for the content), and the development of
the product was using the waterfall model (i.e. a single development pass, without
intermediate iterations and user feedback) (Larman and Basili, 2003). However, the main
stakeholder and product owner, KFF, treats the deployment of the ITW as a trial: the
product is already developed, but it is not possible to predict how it will be received by the
users, and whether they at all will be willing to interact with it. The KFF wants to get an
accurate understanding of the different aspects of the ITW’s performance after it is given to
the users, so that the product can be improved to deliver the intended quality and help to
achieve the goals expressed by the KFF. It is worth mentioning the the KFF has only been
given resources for the project for 2014 and 2015, so the evaluation of the ITW will be a
vital input to the next version of the system in following years (see Appendix 2).
In my opinion, this is the point where the ITW can benefit from the user-centered design:
an empirical evaluation can bring valuable data to inform the choices that will be made in
the next phase of the product development. This project is motivated by the intention to
contribute to the evaluation of the ITW. Since the focus of the project lies at evaluation of
the specific information system, it should be seen as practically oriented.
Based on the above, the problem statement of this thesis is formulated as follows:
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How is the interactive wall in the Copenhagen Airport used by the users, and how it
can be optimized to deliver a good user experience?

In order to address the problem statement, I have formulated the following research
questions:
1. How does the interactive wall work, and what features does it offer to users?
2. How well does the interactive touch wall trigger initial interaction?
3. How is the product used by the users: what features are in use and how long does
the interaction take place?
4. How do the different features support good interaction?
5. What is the usability of the system, and how it can be improved, if needed?
6. What is the user experience of the interactive wall, and how it can be optimized, if
needed?

1.3 Structure of the Thesis
This thesis is organized as follows. Chapter 2 presents the existing research work related to
public displays. Chapter 3 discusses the theoretical and methodological approach that this
thesis is based on. Chapter 4 is dedicated to analysis of the system. Chapter 5 presents the
results of the empirical evaluations, discusses the findings and uses them to formulate
improvement recommendations. Chapter 6 presents the redesign of the system based on
the collected findings. Chapter 7 presents the reflection on the thesis and directions for
future work, while chapter 8 provides a conclusion of the results obtained in the thesis.
This is followed by the references and appendices.
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2. Public Display Research within the Interaction Design Field
In the following chapter I will present how interactive public displays (IPDs) are studied
and discussed in the existing literature within the interaction design field. The research
area of IPDs is highly interdisciplinary, and draws on cognitive psychology, sociology,
urban informatics, Human-Computer Interaction (HCI) and ubiquitous computing. The
presented works deal with topics of how evaluation of public displays is made,
requirements for designing IPDs, cognitive aspects of IPDs and challenges with conveying
interactivity at public displays. It is assumed that the findings from the chosen papers will
shed light on the subject of this study, the ITW, by informing about the most relevant
challenges encountered when working with IPDs.

2.1 Problems with Evaluation
Alt et al. (2012) emphasize the lack of commonly accepted guidelines for designing public
displays, and express an emerging need to understand how to evaluate public displays in
terms of effectiveness, user experience, audience behavior and social and privacy impacts.
According to Alt et al. (2012), evaluation of public displays is a challenging task because
there are many different objectives public displays try to achieve: increasing attention,
optimizing interaction times, conveying relevant information and creating an engaging
experience. Moreover, measuring effectiveness of a public display is difficult as, in contrast
to the internet, it is very difficult to monitor user interaction. Lastly, there is currently no
model that can help to simulate the environment a display will be deployed in, which is one
of the factors with most impact on public displays functionality.
Based on a comprehensive literature review, Alt et al. (2012, p. 2) concluded that
evaluations of interactive public displays take place both as field studies or in labs, and can
be categorized into the three study types: descriptive, experimental and relational.
Moreover, they identified the most common types of research questions within the public
display studies:
●

●

●
●

Audience behavior: how the people behave around public displays, and what
phenomena is commonly observed.
User experience: what is the overall experience of interacting with a display, and
what effect different interaction technique have on the user experience.
User acceptance: what is user’s motives and incentives to interact with a display.
User performance: how effective the display is in executing the user’s tasks.
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●

●
●

Display effectiveness: how many of the passer-bys looked at the display and started
interacting with it.
Privacy: how concerns of users’ privacy are tackled in context of IPDs.
Social impact: how users engage in social interaction and what social effects can be
identified.

Alt et al. (2012, p. 5) propose their own set of guidelines to help researchers and
practitioners to evaluate public displays:
1. Focus on internal, external or ecological validity: make it clear which kind of validity
is in focus.
2. Consider impact of the content: the obtained results may only be valid for the
particular content tested as the content has a big impact on usage.
3. Understand the users: there is usually different type of users, and each type may
lead to different usage patterns.
4. Check for common problems: one of the most typical problems with IPDs is that
they do not receive much attention as passer-bys do not expect it to be interactive
or do not expect to find interesting content.
The presented guidelines will be used in this thesis as indicators of relevant aspects the
evaluation of the ITW needs to take into account.

2.2 Requirements for Interactive Public Displays
Müller et al. (2010) discuss principles for creating exciting public display experiences.
According to the authors, simply implementing the existing knowledge from HCI (utility,
usability, likeability) is not sufficient when dealing with IPD as they bring a set of additional
unique issues, which greatly influence their acceptance and functionality (2010, p.
1285-1289):
1. IPDs need to grab attention of passers-by in environments with a lot of visual
clutter.
It is often assumed within the HCI field that the user is aware of the technology or is the
owner of the technology, whereas IPDs are quite often in contradiction to this assumption.
Namely, IPDs need to reveal themselves to the users, and given the public contexts, in
which they are installed, they need to compete for the user’s attention with different kinds
of stimuli.
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2. IPDs need to motivate passers-by to interaction.
To obtain the purpose of IPDs, i.e. communication of information, they have to be used by
their target groups. When an IPD is spotted by passers-by, it has to immediately motivate
the user to an interaction.
3. The public nature of interaction with IPDs may hinder people’s willingness to
interact.
An interaction with IPDs happens by definition in a more or less public space where there
is many other people present. It may affect people’s willingness to interact or influence
some aspects of the interaction.
Müller et al. (2010) present a model of different phases of interaction (see 
Figure 2.1
),
which are separated by various thresholds, and which can be overcome through dedicated
solutions. Namely, to overcome the first threshold, the attention of passers-by needs to be
raised, the second threshold can be overcome by raising onlookers’ curiosity, and the other
thresholds can be overcome by motivating people. Attention, curiosity and motivation are
subsequently explored in the paper as the key elements, which should be used in creating
successful public displays.

Figure 2.1 Attention Funnel Model proposed by Muller et al. (2010, p. 1286). Phase 3,
Subtle Interaction is only possible, if users can use gestures or movements to interact with
a display.
The presented Attention Funnel Model will be used in this thesis to support the
observation framework (see Section 3.7.1), and will also serve as a useful reference when
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analysing the findings from the deployed empirical methods (see Section 5.1). Moreover, it
will be used in the redesign process presented in Chapter 6.

2.3 Conveying Interactivity
One of the main challenges with IPDs is overcoming the so-called 
display blindness
. Müller
et al. (2009) define 
display blindness as a form of selective attention that manifests itself in
the expectation of uninteresting content leading to a tendency to ignore displays. The
authors mention one of the reasons for this being the long existence of non-interactive
advertising displays.
Grace et al. (2013) address the problem of 
display blindness by evaluating several visual
cues with respect to their capability to alert users about displays interactivity. They claim
that successfully conveying interactivity can make a difference between a display that is
used or not used. Several other authors explore the problem of 
display blindness and the
importance of making the user aware of the system’s presence and its interactive
affordances. Kukka et al. (2013) emphasize that in the context of IPDs’ the steps that lead
the user to an interaction should not be taken for granted. They call making passers-by
aware of the display’s interactivity and enticing them to approach the technology the 
first
click problem
, and test how different visual elements (color/greyscale, animation/static,
icon/text) can overcome the problem.

2.4 Honeypot Effect
An often occurring phenomenon identified in the IPDs’ research is the so called 
honeypot
effect described by Bringull and Rogers (2003). In the context of the public display studied
by the authors they observed that when there was a crowd of people around the display,
even more people were likely to approach the display. Bringull and Rogers claim that the
crowd attracted the others to an interaction. The 
honeypot effect was observed in some
other IPDs studies, and the term is commonly used in the field.

2.5 Cognitive Aspects
Alt et al. (2013) explored the impact of public display’s interactivity on cognition. In an
experiment they investigated how interactive content on a public display influenced recall
and recognition among the tested users. The results indicate that interactivity has a
cognitive effect on users by increasing their involvement, and thereby also increases their
ability to recall the content of the display. The authors argue that interactive content on a
14

public display is better remembered by the users, and they see a particular potential for
increasing awareness and spreading information through IPDs.
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3. Theory and Methodology
3.1 The Interaction Design Field
This thesis has been developed in the field of interaction design, which concerns “designing
interactive products that support people in their everyday and working lives” (Preece,
2010, p.vi). Fallman sees the core of interaction design in “an orientation towards shaping
digital artifacts - products, services, and spaces - with particular attention paid to the
quality of the user experience.” (2008, p. 4). The field of interaction design is
interdisciplinary and eclectic, and its focus lies on both the designed artifacts, the users of
the artifacts, and the social, cultural and business context, in which the meeting between
the user and the artifact takes place.
According to Preece et al. (2011, p. 15-16) the process of interaction design involves the
four basic activities:
1. Identifying needs and establishing requirements.
2. Developing alternative designs that meet those requirements.
3. Building interactive versions of the design so that they can be communicated and
assessed.
4. Evaluating what has been built throughout the process.
Given the context in which this project takes place (the collaboration with the Municipality
of Copenhagen), this thesis has its starting point in the last step of the above in the
interaction design process, i.e. evaluation of the constructed ITW. The former three phases
of the process have been finished, or almost finished, by the involved third parties before
this thesis project started. However, in order to properly evaluate the ITW, also artifacts
from the previous phases were taken into consideration to provide a more complete
picture. Namely, it is necessary to study the designed artifact itself (its dimensions,
properties and means of interaction it allows for), its users (who they are, how they
behave, what needs they have and how the product in question fulfils these needs), and the
social context in which the meeting between the users and the artifact happens.
The eclectic nature of the interaction design field offers a selection of various methods that
can be used to address research questions of the study. The set of the available methods,
strengths and weaknesses of each of them is discussed in-depth in section 3.6. Section 3.7
discuss how the methods were applied in the project, while chapter 4 presents the findings
obtained from the collected data. Sections 3.2, 3.3., 3.4, 3.5 are concerned with theoretical
16

frameworks that this thesis draws upon. Namely, section 3.2 describes the interpretive
approach to knowledge building, whereas sections 3.3, 3.4 and 3.5 describe respectively
concepts of usability and user experience, cognitive load on user interfaces and the
importance of information labeling.

3.2 Interpretive Approach to Knowledge Building
The research design in this thesis is interdisciplinary and focuses on both human and
contextual aspects of developed artifact (ITW), and can be defined as interpretive research.
The understanding of interpretive research is based on the assumption that “our
knowledge of reality is gained only through social constructions such a language,
consciousness, shared meanings, documents, tools, and other artifacts” (Klein and Myers,
1999, p. 69). Interpretive research focuses on the human-centered perspective on
emergent system-usage situations, and it attempts to understand observed phenomena
through the meanings that people assign to them, without imposing predefined dependent
and independent variables. Thereby this type of research builds new knowledge by
focusing on the bi-directional interactions and feedback loops between an information
system and its operational and social context (Klein and Myers, 1999).
However, the fact that the interpretive research approach acknowledges the influence of
social constructs and subjective human experience raises the question about the objectivity
of knowledge that can be discovered. Since an observer of a system in use is inherently
outside of the interaction context, and potentially also outside of other involved contexts
such as social, emotional, situational, etc., his observation of reality is necessarily subjective
and will always be an approximation of the objective experience. This situation could be
seen as a multi-layered variant of Plato’s cave allegory: one where there exists objective
information in the system, but the system presents subjectively as a ‘shadow on the cave
wall’. The ‘system cave’ with the shadow of reality is then seen indirectly, as merely a
shadow by the user from within his own cave of cultural and situational context. Finally, a
shadow of the whole situation is viewed by the observer from within his own cave that
adds yet another layer of subjectivity (Wegner, 1999).
While assessing the impact of subjectivity on the observer and the way he communicates
his insights is a stimulating intellectual exercise, it does not lead to developing an
observation methodology that can be applied in practice. To constructively simplify the
situation, it can be argued that in the context of user experience evaluation, it is not
necessary to capture the pure objective reality (regardless of whether ‘objective
experience’ as such exists at all - this topic has been and still is disputed by philosophers).
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Instead, the observer’s goal here can simply be to observe the user’s subjective experience
and try to understand it in a possibly most objective fashion (Law et al., 2009). While
complete objectivity of observation is difficult to achieve, it can be approximated by the
observer through his conscious effort of recognizing and accounting for the contextual,
social, emotional biases he might exhibit. Preferably, this should allow to reduce the
distance between the observed phenomenon and the observer’s insights to a negligible
size.
The approach to knowledge building taken in this thesis is centered on the following
methods: interviews, observations, usability testing and interaction logs analysis. While the
performed interviews and observations do exploit statistical elimination of certain biases,
this work assumes that the distance between the user experiences observed and the
observer’s reception of them is negligible. In other words, this work assumes that the
observed phenomena, and the knowledge build based on the observations, are a
sufficiently close approximation of the actual user experiences. This simplifying
assumption, while certainly not valid in all imaginable cases, is in accord with the currently
accepted best practices of the field usability and user experience research (Bargas-Avila
and Hornbæk, 2011), and it reflects the practical emphasis of the presented work.
In particular, this thesis follows a set of interpretive principles proposed by Klein and
Myers to improve the quality and consistency of the empirical investigations, and the
resulting new knowledge (1999, p. 70-79):
The Fundamental Principle of the Hermeneutic Circle
, which is fundamental to all the
other principles, suggests that human understanding is achieved by iterating between
considering the interdependent meaning of parts and the whole that they form. The thesis
applies this principle in two dimensions, firstly by using various types of interconnected
evaluation scenarios, and secondly by evaluating distinct functionalities of the system
under investigation as a part of the whole ITW experience.
The Principle of Contextualization
, which requires critical reflection of the social and
historical background of the research setting, so that the intended audience can see how
the current situation under investigation emerged. This thesis presents and analyzes not
only the actual evaluation phase, but also the historical, organizational and social context of
the ITW system, thereby grounding the evaluation in a larger context of the solution.
The Principle of Interaction Between the Researchers and the Subjects
, which
requires critical reflection on how the research materials (or “data”) were socially
constructed through the interaction between the researchers and participants. This thesis
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reports in detail on the data acquisition methodology and experimental setups used.
Furthermore, the methodology is critically discussed with potential biases and limitations
mentioned.
The Principle of Abstraction and Generalization
, which requires relating the idiographic
details revealed by the data interpretation to theoretical, general concepts that describe the
nature of human understanding and social action. The results obtained in this thesis are
interpreted within the social context of tourist needs and linked, where possible, to general
usability-related concepts from existing literature.
The Principle of Dialogical Reasoning, which requires sensitivity to possible
contradictions between the theoretical preconceptions guiding the research design and
actual findings (“the story which the data tell”) with subsequent cycles of revision. This
thesis begins by describing the common requirements and challenges of public displays,
thus setting the a priori theoretical preconceptions. Thereafter, the actual finding are
collected and reconciled with the theoretical expectations in places where the two
contradict each other.
The Principle of Multiple Interpretations, which requires sensitivity to possible
differences in interpretations among the participants as are typically expressed in multiple
narratives or stories of the same sequence of events under study. Similar to multiple
witness accounts even if all tell it as they saw it. This thesis, applies this principle by
employing several different forms of evaluation, which allows for better triangulation of
the results and spotting contrasting outcomes.
The Principle of Suspicion
, which requires sensitivity to possible “biases” and systematic
“distortions” in the narratives collected from the participants. twofold. The interviews and
observations performed in this thesis were done on a large and diverse sample of users to
reduce the chance for unforeseen biases and result distortions. Possible improvements
with regards to this process are also discussed.

3.3 Theoretical Frameworks
As pointed out by Preece et al. (2011, p.15), evaluation of products lies at the very core of
interaction design, and focuses on ensuring that the developed product is appropriate.
When assessing a digital product’s appropriateness it is necessary to relate it to some
theoretical frameworks, which can provide dimensions for detecting and measuring the
products strengths and flaws. For the purpose of evaluating the ITW in the Copenhagen
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Airport, I used two well-developed concepts within the interaction design field: usability
and user experience (UX).
Although the concepts of usability and user experience are both commonly used across the
interaction design field and thoroughly described and discussed in the available literature,
it is still challenging to find single clear-cut definitions of what exactly these two concepts
entail and how they relate to each other. Nonetheless, it is possible to identify the most
significant elements and building blocks of usability and user experience to make usage of
them in the analysis.
The International Organisation for Standardization (ISO) defines user experience as “a
person’s perceptions and responses that result from the use and/or anticipated use of a
product, system or service” (ISO 9241-110:2010). Based on this definition it can be said
that user experience captures the feelings and the overall impression people have about a
product when using it, looking at it or interacting with it in any possible way. In other
words UX describes the relationship between user and product.
According to Hassenzahl (2008, p. 12), the way people perceive interactive products is
twofold and can be defined as 
pragmatic quality 
and 
hedonic quality
. The first term
describes the product’s perceived ability to support the user to achieve his tasks, the so
called “do-goals”, which are executed thanks to product’s utility and usability. The latter
one refers to the more general human needs that go beyond the instrumental: a need for
novelty and change, personal growth, self-expression and relatedness. Hassenzahl (2008)
defines the needs as “be-goals”, and claims that if a product can fulfil them, people attach
hedonic attributes to it, hence a good user experience is achieved. Consequently, the author
proposed a definition of UX where the 
pragmatic quality facilitates the fulfilment of
“be-goals”, and a good UX is a result of an interaction with a product where the human
needs are fulfilled. In this approach, hedonic quality lies at the very core of user experience.
The distinction between pragmatic and hedonic quality of a product is fundamental for
understanding the difference between usability and UX. The notion of user experience
entails a holistic view on the user’s interaction with a product, and includes emotional,
affective, experiential, hedonic and aesthetic variables (Hassenzahl, 2006), whereas the
usability is focused on product’s efficiency and its ability to allow the user to achieve
specified goals in a specified context of use.
In the case of the ITW it is possible to make a distinction between the parts of the interface
aimed particularly at supporting user’s pragmatic tasks, such as finding information about
tickets within Copenhagen or getting directions to a chosen place in the city etc., and the
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parts of the interface created with the purpose of inspiring and attracting users to
experience various parts of the city, making them feel welcome or making a special sense of
place (see Section 1.1). The first category relates directly to the 
pragmatic quality of an
interaction, while the other is bound to the 
hedonic quality
.
It should be emphasized that usability and UX are intertwined, and it is not possible to
mark a clear boundary between them. Usability is an essential element of a good user
experience, and is a necessary precondition for a good UX: without usability obtaining a
good UX is not possible. Due to the different natures of UX and usability, they are measured
with different components: usability is measured with objective measure, like task
performance or task execution time, whereas UX, due to its subjective nature, is addresses
with a range of subjective qualities where user’s motivation and expectations play an
important role (Vermeeren et al., 2010).
3.3.1 Usability
Preece et al. (2011, p. 18-23) identified a set of usability goals, which help to capture all the
essential elements constituting the notion of usability. I will shortly present each of them,
and discuss how they relate to the study of the ITW.
Effectiveness (effective to use) of a product is a very general usability goal, which
describes the product’s ability to provide exactly what it was designed to provide. In the
case of the interactive touch wall, effectiveness means allowing the users to access the
information they need in an easy manner.
Efficiency (efficient to use) describes how a product supports users in carrying out their
tasks. The fact that a product allows users to fulfil a task does not necessary mean that it is
efficient. Efficiency focuses on enabling the users to achieve their goal in an effort-saving
way, for instance without forcing the user to carry out many steps. In the case of the ITW
efficiency means answering the users’ inquiries in the quickest and simplest manner so
that they do not have to invest additional time and effort into going through complicated
interaction paths in order to retrieve needed information.
Safety (safe to use) refers to the potential dangerous conditions and undesirable
situations the user can be forced to face when using the system. This aspect is less relevant
in the ITW case as the system does is not placed in any hazardous conditions, nor it is
possible for a user to make any errors that would have any effect on the system, like e.g.
removing any items or information.
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Utility (having good utility) refers to product’s functionality, i.e. checks whether the
available set of functions enables users to successfully carry out their tasks, and whether
they can do it in the way that suits them most. It means that the system has to provide
sufficient functions so that the user is not limited in his usage of the system. In the case of
the ITW utility means that the system has to offer the users all the necessary functions to
achieve their goals. The users should not experience the situation where they miss a certain
function during their interaction. Moreover, the interface design should not be
counterintuitive, i.e. it should not impose the user to interact in an unnatural manner or
cause any discomfort.
Learnability (easy to learn) refers to how easy a system is to learn to use, and how much
time it takes users to learn it. As Preece et al points out, users want to be competent to
carry out their task without too much effort, and they want to start using the system
immediately without any prior training. Learnability is particularly important in the case of
the ITW as the context of use implies that the users will only have a limited time for an
interaction. Additionally, in most cases the users will only use the system one single time,
just after they arrive to Copenhagen. It can therefore be fairly expected that they will not be
willing to invest much extra effort to learn to use the system, which is only useful one
particular time. In the light of these presumptions it can be concluded that the ITW system
has to be easily learnable or otherwise the users will not want to interact with it.
Memorability (easy to remember how to use) of a system refers to how easy a user can
remember how to use the system, if it is not used frequently. This aspect of usability is not
a top priority one for the ITW because most of the users will not reuse the system in the
future. However, it is possible that some users will visit Copenhagen again, and for this
reason optimizing for memorability should be included in the evaluation process.
Supplementing elements of usability
In order to obtain a comprehensive view on the usability of the studied system, I
complemented the above presented usability dimensions with additional set of usability
principles proposed by Jakob Nielsen (1995). The chosen principles are known as
heuristics, and were formulated as a guide for conducting the usability inspection
expert-based method called 
heuristic evaluation 
(Preece et al., 2011, p. 506). I see them as
high-level usability principles useful in assessing some essential elements of the ITW’s
interface. The complete list of Nielsen’s heuristics consists of ten usability requirements,
from which I chose the three most relevant to shed light on the interactive touch wall case.
Moreover, I believe that the other principles from the Nielsen’s list overlap with the
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usability goals identified by Preece et al and described in the previous section, e.g. Preece et
al.’s goal of system’s efficiency and safety resembles Nielsen’s respectively “Flexibility and
efficiency of use” and “Error prevention”.
Consistency and standard 
refers to the labelling and structure of a system. It requires
using the same layout, style and color scheme for each of the pages a user goes to, and
using the same nomenclature across the system so that the user does not have to wonder
whether the different terms and actions mean the same thing. In the case of ITW
consistency will help to make the user feel comfortable when navigating across the system.
By keeping the system free of discrepancies, the system will remain more user-friendly and
easier to use especially in the context of a one time and short interaction.
Match between system and the real world 
implies that the system speaks the user’s
language (words, phrases and concepts are familiar to the user). Furthermore, the system
should present information in a natural and logical manner. This usability principle is
particularly important in the ITW case as its users are international tourists coming to
Copenhagen in many cases for the first time. It means not only that the system should
communicate with the users with simple and easily graspable terms, but also that all the
information, which may only be understood in the Danish context, should be simplified and
presented in a way understandable to all the users from diverse backgrounds and cultures.
Recognition rather than recall refers to the amount of memory load the system puts on
the user. In order to minimize the memory load, objects, actions and options should be
visible to the user or easily retrievable by him. The user should not be expected to recall
information from one part of the system to another. Moreover, the user should be able to
easily recognize the elements of the interface that are clickable so that he can proceed
smoothly whenever needed. Enhancing recognition and minimizing recall can greatly affect
the user’s interaction with the ITW as it will facilitate information retrieval from the
system. In particular, providing adequate and easily recognizable visual cues can have a big
influence on the user’s performance and ability to carry out their tasks.
3.3.2 User Experience
As stated in the beginning of this chapter, user experience is a broadly used concept within
the Interaction Design and Human-Computer Interaction fields. However, it is difficult to
find a comprehensive theory or framework of user experience, and the notion itself is
criticized for being vague, elusive and ephemeral (Hassenzahl and Tractinsky, 2006, p. 91).
Hassenzahl and Tractinsky see the user experience as a countermovement to the task- and
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work-related usability paradigm. It is nowadays widely accepted that a product not only
needs to be useful, but it also has to be stimulating, pleasurable and beautiful (Karapanos et
al., 2009).
To capture the key elements of the notion of UX, I use the model proposed by Hassenzahl
and Tractinsky in “User experience - a research agenda” (2006). According to the authors,
UX lies at the intersection of the three facets: 
beyond the instrumental
,
emotion and affect
,
the experiential
(see 
Figure 3.1
).

Figure 3.1
. The three facets of user experience proposed by
Hassenzahl and Tractinsky (2006, p. 95)

Beyond the instrumental refers to the broad focus of UX, where beauty (aesthetics),
stimulation, identification and evocation (hedonic aspects) become an important quality
aspect of technology. These attributes link product with values, and a holistic model of
product quality, where both instrumental and non-instrumental aspects are taken into
consideration, is obtained.
Emotion and affect refers to the affective consequences on the human an interaction with a
product brings, especially with the positive outcomes, such as joy, fun and pride. The UX
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research asks about how to foster positive emotional experiences through design, and
concentrates on the importance of emotions both as consequences and antecedents of
product use.
The experiential refers to situatedness and temporality of technology use. It emphasizes the
strict correlation between the experience of using a product with the user’s mood,
expectations, motivations and needs. Moreover, it takes into account the fact that the
experience extends over time, has beginning and end, and happens in a particular
environment.
The above described dimensions and elements of UX will be used in the project to assess
how the ITW system feels to users. It means that hedonic aspects and aesthetics of the
studied system will be taken into consideration, and the research will also be aimed at
capturing the users’ emotions when interacting with the product. Last, but not least, the
analysis of the system will be strictly correlated with the environment the system is placed
in, and the situation of the users.
As it was shown in this chapter, usability study focuses on tasks a user wants to carry out in
a system, whereas user experience concerns the whole experience of carrying out the task
and all the factors that have impact on it. Since I see the usability as a precondition for a
good user experience, I will treat usability as a key element in the UX of the system in
question. It means that the components of usability will be used as constituting
components of user experience.

3.4 Cognitive Load on User Interfaces
In the following section I will discuss how cognitive load imposed on users interacting with
an interface influences their overall performance and affects system’s usability. I will also
relate the notion of cognitive load to the interactive touch wall case, and reflect on how it
can be used for the purpose of evaluating ITW’s user experience.
The notion of cognitive load stems from the cognitive load theory (CLT), and describes “the
mental resources a person has available for solving problems or completing tasks at a given
time” (Oviatt, 2006, p. 874). Cognitive load is a multi-faceted concept as tasks,
environmental factors and individual differences affect cognitive load. The understanding
of cognitive load in terms of user experience is related to “the amount of mental resources
that is required to operate the system” (Whitenton, 2013). As it can be seen, in the latter
understanding of cognitive load the focus is inverted from the user to the actual effort that
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the system imposes on the user. Therefore, this definition suggests that cognitive load can
be increased or decreased independently of the users abilities by manipulating the system
itself.
In order to better understand the notion of cognitive load and how it is used in the context
of user interfaces, it is necessary to distinguish between two types of cognitive load that
occur during a user interaction (Hollender et al., 2010, p. 1279-1283). The first type,
intrinsic cognitive load
, describes the effort of absorbing the new information the interface
was designed to convey. Hence, it occurs due to the complexity of the information that need
to be processed by the user. As Whitenton (2013) points out, eliminating intrinsic cognitive
load completely is not desirable as it is connected to receiving information, i.e. to the very
goal of interacting with most of the interfaces. However, it is possible and advisable to
facilitate the process of receiving and processing information to the user by, for example,
chunking content into smaller and easier digestible pieces of information. Another way of
minimizing the intrinsic cognitive load is to not force the user to retain too many
information in the short-time memory.
The second type, 
extraneous cognitive load
, describes processing that takes place in user’s
mental resources, but does not help to understand the information. Extraneous cognitive
load is seen as a disadvantageous aspect of any interaction as it engages user’s intellectual
resources beyond what is needed to carry out the main task. While extraneous cognitive
load is difficult to eliminate completely, it should be minimized by appropriate
presentation of information and by avoiding to force the user to perform activities not
relevant to the primary task.
All user interfaces impose cognitive demands on user such as learning new concepts,
mastering special rules of system or keeping information in short-term memory.
Nonetheless, there is several ways available to minimize the extraneous cognitive load, and
the success or failure of an interface is greatly dependent on achieving that goal. Whitenton
(2013) proposes following usability guidelines (see section 3.3.1), avoiding visual clutter
(redundant information or links, irrelevant images, meaningless typography flourishes),
building interfaces on existing mental models (what the user reasons about the system at
hand) and offloading tasks (simplifying all the necessary tasks). Another way of reducing
the extraneous cognitive load is to avoid the so called “split-attention effect”, which arises
when multiple sources of visual information are separated while they all are a prerequisite
for understanding (Hollender et al., 2010, p. 1282). In consequence, the user has to keep
some information in working memory in order to obtain a full understanding. This effect
can be avoided by presenting all the information in an integrated way.
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The notion of cognitive load will be used in the project as one of the main criteria for the
evaluation of the ITW. Namely, the collected user interactions will be interpreted with
respect to the amount of the cognitive load imposed on the user by the system. This will
facilitate the identification of particular interface characteristics that contribute to high
cognitive load.

3.5 Information Labeling
In this chapter I will discuss the importance of proper labeling, what consequences it has
on interface functionality, and how it relates to the ITW case.
Labels represent larger chunks of information on an interface, and are used to quickly and
effectively trigger the right association in the user’s mind. The goal of labels is to efficiently
communicate information to a user, i.e. to convey the meaning to the user without taking
too much space on the interface, and without making the user think too much (Morville and
Rosenfeld, 2007, p. 82). Proper usage of labels on an interface is crucial for facilitating
information flow to the user. It should also be seen as a component of branding the
company or organization behind the interface as unprofessional and poor labeling can
destroy a user’s trust to the owner of the interface.
According to Morville and Rosenfeld, labels can be either iconic or textual, and the latter
category splits into the four subcategories (2007, p. 86):
1. Contextual links
, i.e. hyperlinks to chunks of information on other pages or to
another location on the same page.
2. Headings
, i.e. labels that describe content that follows them and convey hierarchy.
3. Navigation system choices
, i.e. labels representing the options in navigation systems.
4. Index terms
, i.e. keywords, tags that represent content for searching or browsing.
As the ITW system does not support any form for searching or browsing, the last
subcategory is not relevant for this project. The three other subcategories are broadly used
in the system, and understanding of the labeling principles is therefore essential for
addressing project’s research questions.
Morville and Rosenfeld developed a set of useful guidelines for creating labels. First and
foremost, they claim that efficient labels are user-centric, i.e. they speak the same language
as an interface’s users so that users can quickly grasp the meaning. Moreover, labels should
be simple and tailored the interface’s content, users and context of use. In the case of the
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interactive touch wall it means taking into account that the users may have very diverse
cultural backgrounds, so the labeling system has to somehow accommodate this important
aspect.
Furthermore, a labeling system on an interface must be consistent as consistency means
predictability, which results in a system that is easier to learn. Consistency is affected by
language style, presentation (fonts, fonts sizes, colors), syntax (how the words are
arranged), granularity (equal level of specificity) and comprehensiveness (avoiding gaps).
Morville and Rosenfeld emphasize that consistency is especially important for first-time
users of an interface, and given the fact the nearly all users of the ITW will be first-time
users, consistency of labeling in that case is of prime importance.
On the basis of the arguments presented by Morville and Rosenfeld it can be concluded that
labeling is as a powerful tool that, properly executed, minimizes the disconnection between
users and interface owners. It should therefore be carefully considered when designing and
evaluating every user interface. In further analysis I will use the guidelines presented in
this chapter to assess how the content of the ITW is labeled.

3.6 Methods Available within Interaction Design
Data gathering is a central part of evaluation in the interaction design field, and there is a
range of methods applicable for the purpose of yielding the necessary data. As pointed out
by Preece et al. (2011, p. 222), “within evaluation, data gathering is needed in order to
capture users’ reactions and performance with a system or prototype”. The usage of
concrete methods and the way they are deployed in a particular case should be motivated
by the study goals and adjusted to them. Each of the different data collection techniques
has its strengths and weaknesses, and it is therefore important to not to focus on one
particular method, but rather to combine various ones to avoid biases, which are inherent
in each of the methodological approaches. I will now briefly discuss the available methods,
and point out the advantages and disadvantages of each of them. The following section is a
synthesis of data gathering methods presented by Preece et al. (2011, p. 222-261) and
Lazar et al., (2010, p. 99-122, 177-215 and 251-277).
Interviews and focus groups
Posing questions, which give a direct feedback from users is a commonly used and valuable
method in the interaction design field. Interviews are broadly applied to address study
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goals in initial exploration, requirements gathering, and also evaluation of prototypes or
summative evaluation of finished products.
There is four main types of interviews: unstructured, semi-structured, structured and focus
groups. The difference between the interview types lies in how much control the
interviewer has over the process. In an unstructured interview the researcher has a set of
topics the interview needs to cover, but the main goal is to follow the themes and concerns
the interviewee expresses. Semi-structured interviews start with a set of questions, but in
the same time the interviewer stays open to what the interviewee says, and listens to his
utterance until no relevant information is coming. Structured interview consists of asking
the interviewee predetermined questions arranged in a well-defined order. The last type of
interview, focus group, takes place when several participants are interviewed in the same
time. This type of interview brings a broad range of opinions and insights on the discussed
topic.
Interviews allow the researcher to harvest an in-depth data concerning all the important
aspects for the carried study. As pointed by Lazar et al., giving interviewees the freedom to
express their thoughts in an unstructured or semi-structured interview helps to gather
data, which otherwise would be very difficult to capture, and creates a unique opportunity
to gather ideas and insights from interviewees. On the other hand, conducting and
analyzing interviews can be very time-consuming, which usually results in a limited
number of participants. Moreover, the lack of interviewee’s anonymity may result in giving
socially desirable answers to questions.
The interview method fitted well with the study objectives as set out in section 1.2, i.e. a
qualitative insight into how users interact with the new technology, what is the user
experience of these interactions, and how different factors influence the quality of UX. The
interview method was adjusted to the constraints of the user and the environment (more
on that in section 3.7.2)
Questionnaire
Another way of posing users questions relevant for the study is to conduct a questionnaire
(also called a survey). Questionnaire consists of well-defined questions, and is responded
by a user without any influence from the researcher. Application of this method within
interaction design is broad as conducting a survey can result in a large number of
responses quickly and obtained from a large group of people at a low cost. Hence, the
researcher using this method is able to quickly obtain a general overview and
understanding of the user population.
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Surveys can be answered on paper or online, and can consist of both open-ended and
close-ended questions. The usage of a specific type of questions is always dependent the
studied phenomena: open-ended questions give the respondents flexibility in their
answers, and are aimed at getting a better understanding of particular aspects, whereas
close-ended questions aim at gathering specific and well-defined responses from the users
to make statistical estimates on the studied group.
The biggest benefit from using questionnaires is the large response rate they are capable of
harvesting in an unobtrusive way, allowing the participants to remain anonymous.
However, the data gathered by surveys is limited and shallow, and does not provide
detailed and in-depth information about participants’ motivations or ways of reasoning.
Moreover, the nature of survey, i.e. the fact that the researcher is not present during
answering it, does not allow to ask follow-up questions when interesting aspects of the
studied problem appear.
The characteristic of the study fitted well with in-depth analysis, and for this reason survey
was not used as a data collection method. Moreover, given the constraints of the
environment, in which the data needed to be collected, the usage of survey would be very
difficult to conduct. Namely, the deployment of survey would require a large number of
participants, and this goal would be hard to obtain among the people in rush in the luggage
reclaim area. All in all, the survey was not used as a data collection method in this study.
Observations
Observing user is also a very common method that can be used at different stages of
product development: both to understand the context of use early in a design process and
to investigate how the developed product supports user tasks and goals. This method can
therefore be applied to various study goals. Observations may be direct or indirect, and
may take place in the field or in a controlled environment.
Direct observations in the field are aimed at capturing details of activities the users
participate in, and allows the researcher to see what exactly happens in the environment
without relying the whole knowledge solely on what the users say. Moreover, the observer
may be able to see phenomena the users were not even aware of. As observed events can
be complex and in a constant change, it is necessary to go into the field with a preplanned
framework, which will structure and focus the observations. However, it is also important
to be flexible in terms of adjusting or changing the focus, if any relevant aspects of the
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observed settings occur. Observations in the field can be conducted by a passive or
participant observer dependent on the study goals.
To be able to analyze data captured in the field it is necessary to store it by either taking
notes, or making audio or video recordings. Handwritten notes are a very flexible method,
but their potential is limited by one’s speed of writing and ability to concentrate on the
observed environment. Video recordings is a powerful method that allows to effectively
capture complexity and details of interactions, including body language and face
expressions, if camera is pointed at users’ faces (Neal, 1989). On the other hand, if the
camera is obtrusive to the users, it may have impact on users and their behavior.
The strengths of direct observation in the field lies in its ability to deliver qualitative data
thoroughly informing about the details and context of user activity, and thus giving insights
other methods are not able to give. On the other hand, observations are very
time-consuming, and the data gathered by observations does not explains the reasons for
the observed behaviors and phenomena.
Given the main objective of the study, i.e. finding out how the product is used by the users, I
believe that the observations can yield some relevant, qualitative data to shed light on the
studied problem. In particular, the potential of the method to inform about the context of
user activity, and the fact that the product is newly developed and not rooted in any kind of
user involvement in the development process, makes observation an obvious candidate to
make use of in the data collection procedures.
Indirect observations in the field gather information about the user in an unobtrusive
way through interaction logs or diaries. Since diaries involve participants writing about
their activities on a regular basis, I see it as completely irrelevant in the context of the ITW,
and I therefore skip a more detailed description and implications of this method.
Interaction logging is an automated data collection method where users’ activities on an
interface are registered to be examined later. Several kind of activities may be registered:
key presses, mouse movements, time spent at different features or task flow through the
interface. Interaction logs can provide valuable information that can be used in usability
evaluations and to identify usage patterns, especially if synchronized with video or audio
logs.
The main advantage of interaction logs is that it is unobtrusive, so the users do not get
distracted by data collection. Also, it allows to gather large amount of data over a longer
period of time. However, the method suffers from being not contextual, i.e. the user goals
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remain unrevealed, so it is very hard to understand how the tracked user activities relate to
user’s goals. Moreover, tracking the user activities without his knowledge raises some
ethical concerns regarding privacy.
I see data that can be gathered by interaction logs as a possible complementary method to
shed light on the usage of the ITW. Namely, depending on the tracked actions, it can inform
about what features are most commonly used by the users, and what interaction flows and
usage patterns can be identified. It can also serve as a “validity check” for the qualitative
data gathered by other methods. For instance, since the observations can only take place in
a limited time period, data from interaction logs can bring a quantitative quality to the
study by informing whether the data gathered by observations (i.e. the small sample) is
confirmed when a “bigger picture” (i.e. the big sample) is taken into account. Naturally, the
appliance of the interaction logs data in this study will be dependent on the internal logging
capabilities of the software - namely, what kind of interaction logs it can provide.
Direct observation in controlled environments
, i.e. usability testing, is aimed at
capturing the details of how exactly users execute representative tasks on an interface.
Usability testing can be used both to evaluate early prototypes and already existing
interfaces. The goal of usability testing is clear: to find all kinds of interface flaws to be able
to improve its quality. An interface flaw, according to Lazar et al., is “some aspect, some
component, some widget of the interface that is confusing, misleading, or generally
sub-optimal” (2010, p. 252).
Usability testing most commonly takes place in a fixed laboratory, but it can also be phoneor web based (remote testing), or conducted in a workplace or a user’s home. The common
thread for all types of usability test is the standardized procedure through which the
participants go through. Namely, the participants are given predefined tasks, and various
means of quantitative measure depending on the purpose of the usability testing are
deployed (e.g. task performance, time performance, user satisfaction, time to recover from
an error etc.).
Usability testing can also yield qualitative data when the users are encouraged to express
their thoughts and feelings, and to share ideas regarding the tested interface. To obtain the
qualitative insight into the user experience with the interface, concurrent or retrospective
think aloud protocols are often deployed. The concurrent think aloud protocol entails the
user verbalizing his thoughts while performing the task, whereas in the retrospective think
aloud protocol the participant carries out given tasks in silence, and verbalizes his thoughts
afterwards for instance while watching a video recording that documents his task
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performance and acts as a memory trigger (Van den Haak, 2003). Thanks to the think aloud
protocols the user’s ways of reasoning can be captured.
The main strength of usability testing lies in its potential to gather both quantitative and
qualitative data carefully documenting the users’ interactions with an interface and
encountered usability issues, and gives an insightful feedback into the users’ experience
with the tested interface. However, the artificial conditions in which tests take place may
have impact on the accuracy of the results.
Since usability testing can help to uncover interface flaws, and gather insightful feedback
regarding the usability and the user experience quality of the interface in question, this
method fits well the characteristics of the interactive touch wall evaluation. Examining
ITW’s usability is particularly important in the context of the “walk-up-and-use” character
of this interface, i.e. the fact that the technology will be used without any prior training and
needs to deliver a flawless interaction to the users.
Eye-tracking
The process of identifying where and how the user is looking on an interface is called
eye-tracking. It is a relatively novel data collection method that in the interaction design
field is used to help evaluate and improve design at different stages of the development.
Eye-tracking provides information about a user’s visual attention by determining where
the user looks and for how long. This can help identify which interface elements are noticed
by users and, in combination with retrospective think aloud methods, provide insights into
a user’s cognitive processes in relation to the interface.
The data that can be gathered by eye-tracking could generate actionable insights to address
the study objectives, i.e. the evaluation of the user experience of the ITW. However, the
reflection on the economy of this approach, recommended by Boyko as one of the steps
when assessing whether eye-tracking is appropriate for a study (Boyko, 2013), leads me to
a conclusion that other, more conventional methods (observations, interviews, usability
testing) can answer the study questions at a lower cost.

3.7 Methodological Approaches Used in the Project
To address the main objective of this project, i.e. the evaluation of the ITW with focus on
usability, I decided to deploy the following data collection methods: direct observations in
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the luggage reclaim area of the Copenhagen Airport, interviews with the users who have
used the system, usability testing on the users and analysis of the user logs (indirect
observations). In the following chapter I will describe how I implemented the stated
methodological approaches in my project.
Evaluation types within the interaction design field can be classified depending on the
setting, user involvement and level of control (Preece, 2011, p.437). The first type
distinguished on basis of these categories is:
1. controlled setting involving users, where a user’s activities are controlled (in a
laboratory or a living lab) to test hypothesis and observe user’s behavior
2. natural setting involving users, where a user’s activities are not controlled to
observe how the product is used in the real world (field studies)
3. any settings not involving users, where researchers identify the most obvious
usability problems through different inspections methods (heuristics, walkthroughs,
analytics).
In this study the first two evaluation types are used in order to cover the whole spectrum of
the user experience investigation. The study starts in the natural setting involving users,
which is used as the main mean of harvesting the data for evaluation, and then a controlled
setting involving users is deployed. However, due to project constraints the last type of
evaluation had to be adjusted to the studied case (more on that in section 3.7.3).
The scope of this thesis is limited to evaluation of the three content screens, and for this
reason the “Ask me” call screen dedicated to video-talking to a consultant (see Chapter 4)
will be taken into consideration only in conjunction with them.
As described in section 1.2, the main goal of this thesis was to evaluate the ITW, and in
order to address this extensive objective, before starting the data collection procedures, I
broke it into the following smaller goals and questions, each of them describing a particular
aspect of the interaction:
1. Who and why:
Who is using the technology and why?
2. Interaction trigger: What triggers the interaction? What user activities follow to
the interaction?
3. What is used:
How is the technology used? What do users do with it?
4. Duration:
How long the interaction takes place?
5. Matching user needs: How does the system match the user’s needs in terms of the
content displayed on the screen?
34

6. User satisfaction: How is the technology received by the users? Do they like it? If
yes, what aspects and why? If not, what aspects and why?
7. Usability: How user-friendly is the technology? Do any particular issues occur when
using the system?
8. Task execution: How well does the system supports execution of particular user
tasks? How easy it is for the user to interact with the technology?
9. Interface flaws:
Does the interface have any flaws? If yes, which?
Table 3.1 summarizes, which methods were used to investigate each of the stated
questions.

Table 3.1
. Overview over the project’s goals and methods used to fulfill them.
It is also worth mentioning that my initial research plan included one more valuable data
collection method: a unobtrusive videotaping of the interactions. I believe this method
would allow me to better capture complexity and details of the interactions because it
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would record each aspect of the interactions, including the ones a human observer may not
be able to notice. Moreover, it would ensure me access to more accurate and non-biased
data: instead of my personal notes I could base my further analysis on a pure video record
of the interactions. Unfortunately, I did not get permission for conducting this type of data
collection due to the constraints and regulations valid for the baggage reclaim area of the
Copenhagen Airport.
3.7.1 Observations
It was crucial in the case of the interactive wall to observe real users interacting with the
finished product in its natural environment, namely the baggage reclaim area of the
Copenhagen Airport. Since the system is newly deployed in the airport and made available
to the users who may not be familiar with this kind of digital solution, observing the way
the users interact with the screens can bring a lot of valuable insight into the evaluation.
When developing an IT-system, various usage scenarios are taken into consideration,
which define the wanted user behavior and help to develop the system. Furthermore, the
stakeholders who own the product have certain expectations towards its functioning (see
Appendix 1 and 2). However, actual usage of a system can be very different from these
expectations, and can go into various other directions than planned. I see therefore
observations as one of the most fundamental methods for capturing the users’ behavior
and for gaining a better understanding of the context of interaction.
The direct observations in the field took place between the 14th-16th of May 2015, i.e. just
after the ITW had started working. Here it needs to be mentioned that the data collection
process was heavily constrained by the launch date of the system at the airport. Namely,
the original schedule of the project was affected by technical problems, and resulted in
postponing the availability of the system, and hence the data collection, by six weeks.
In total I spent 18 hours observing the users and their interactions with the system, and I
managed to observe 53 usage cases followed by shortly interviewing each of these
observed users. Here it needs to be mentioned that after the first two days of being in the
field, my sample size reached the number 32, and at that point I could already see that the
gathered information are very much alike. However, I decided to conduct more
observations and interviews another day to make sure that no new phenomena is
registered among a bigger sample of users. After this time a saturation of data could be
observed (Morse, 1995), meaning that no new user behaviors or types of interaction were
observed. Because of that I stopped the observations after this point, i.e. after gathering
information about 53 users.
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To be able to see how the ITW is being received by the travelers arriving to the Copenhagen
Airport, I decided to behave as a 
passive observer
: an onlooker who “does not take any part
in the study environment at all” (Preece 2011, p. 251). To achieve this goal, I was trying to
behave just like the other travelers, which entails all the travelers’ natural activities in the
baggage reclaim area: checking the luggage status, moving close to a luggage belt, checking
the public transportation schedule etc. In the same time, I was keeping my focus on the ITW
and on the people who happened to spend their time in the wall’s close proximity. Thanks
to this, I could grasp various sequences of users’ activities in the area, and, in many cases, it
allowed me to identify what exactly has led the users to the ITW. In several cases my
observer role switched from the passive to the 
participant observer 
(Preece, 2011, p.251).
This type of observation is further described below.
Before going into the field, I formulated an observation framework to structure my
observations. The observation framework was inspired by the Attention Funnel Model
presented in Section 2.2, and was aimed at capturing the different phases of interaction
with the display. In the following observation framework the different phases of the
interaction based on the Attention Funnel Model are indicated in parenthesis:
1. What is the sequence of events in the luggage claim area? For example, if there’s a
group of people who just entered the area, do they spot the ITW?
2. What happens with passers-by - do they look at the ITW? (Passing by)
3. Are there any people who get closer to the ITW and seem to be interested, but do
not use it after all? (Viewing and reacting)
4. Observation of travelers who use the ITW (Direct interaction)
a. Who uses the ITW: gender, age group, nationality (if possible to observe)?
b. How does the interaction happen: who is involved, how is the ITW
approached, what features are in use?
c. Do the users seem to have any issues/troubles with the system: observation
of their body language, face expressions (if possible), gestures?
d. How much time the users spend on the interaction?
e. Do the users seem to be focused exclusively on the ITW or do they share their
attention, e.g. they check their luggage status, use their smartphones, talk to
other people etc.?
The described items, which I wanted to direct my attention to, were supposed to help me
keep my study goals in sight and not to let me get distracted by other events and changes in
the observed environment.
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As presented above, my study was guided by particular and well-defined goals, but in the
same time I tried to stay open to modifying and redefining the study, if needed. One of the
most relevant phenomena I have noticed during the first couple of hours of the
observations was the correlation between activities taking place around the ticket
machines and usage of the ITW. I decided therefore to sharpen my focus on that particular
aspect. Another intriguing phenomena noticed at an early stage of the observations was the
relation between “open” screens (i.e. screens not covered with their “titles”, see Section
4.1) and the users’ willingness to interact with the technology. This aspect had also become
part of my sharpened observation focus.
During the observations I was constantly taking notes regarding all the relevant activities
in the studied environment. In my approach I tried to be as objective as possible - hence, I
tried to separate my personal opinion from what was actually happening (see Section 3.2).
It was of course possible only to a certain degree, and this aspect is further discussed in the
discussion chapter.
Moving about close to the wall, usually behind the users’ backs, allowed me to observe
many of the interactions in detail, and since the users were focused on the screens in most
cases, I believe that my presence and observations remain discreet up to the moment
where I approached the user and interviewed him. At times, I was pretending to interact
with one of the screens myself to be able to better see what exactly the users do.
As it will be described in depth under the interview methodology, the observations and
interviews were strictly correlated in this project: I talked to the users who interacted with
one of the screens after they had finished interacting. Because some of the users claimed to
not to find the desired information on the screen and remained in need of them, I
encouraged them to go back to the screen and try to find the information once again, while
I was standing next to them and observing. In such cases my participation degree switched
from being an unseen, passive observer to a seen and participating observer. Namely, I
asked the user to inform me where he was looking for the information, and, if that was not
the right source of information, I asked him to user another feature. Subsequently, I was
trying to quietly observe the interaction and take notes, and I helped out the user only if he
got stuck and did not know what to do next or if he, despite finding the right information,
stayed confused and uncertain. Sometimes, the users expressed their doubts or frustration
over the technology, and it treated it also as a valuable indicator of the user’s satisfaction
with the system.
One of the biggest challenges I encountered during the observations, was the uneven flow
of passengers in the luggage reclaim area. Namely, the passengers were appearing in waves
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(when, for instance, several planes landed at the similar time), which resulted in either a
very few people or a big crowd of people moving in the studied area. The latter situation
was very demanding as I had to split my attention between different users and still try to
capture and note the most important aspects of their interactions with the ITW. During
periods of high user activity it might therefore have happened that not all interaction
details were registered. This is the reason why the granularity of details registered varies
among users (see Appendix 3). However, the most important user actions were captured in
all cases.
3.7.2 Interview
The goal of the interviews was to investigate the users’ interaction with the technology
with focus on the match between the system and the user’s needs, usability and usefulness
of the product and the overall user’s satisfaction. I decided to only talk with the travelers
who used the ITW for any reason of their own accord. The advantage of this approach is
that the studied interactions were driven by the real user’s needs, and I could find out how
the technology is being used under natural circumstances.
The interviews were conducted exactly the same days as the observations, i.e. on the 14th,
15th and 16th of May. I was aiming to talk to as many users as possible, and for this reason
I interviewed almost every one who used one of the screens under my presence in the
luggage reclaim area in that period, namely 53 persons. Since I did not have any influence
on what kind of people would arrive to Copenhagen on these days and how many of them
would interact with the ITW, the sampling used in this study can be called convenience
sampling, i.e. a sample including those who were available rather than a representative
sample from the whole population of possible users (Preece et al., 2011, p. 224). It would
mean that the study is based on a non-probabilistic sampling. On the other hand, it can be
claimed that the sampling was probabilistic, because the sample consisted of exactly the
persons that would use the ITW regardless of the experiment being performed or not.
Furthermore, the interviews were conducted on different weekdays with people
representing various nationalities and ages. I therefore believe that the diversity of the
sample is sufficiently representative and probabilistic.
All the interviews took place immediately after the user has finished interacting with the
product. I see this aspect as a strength of the deployed method as it helped me to avoid the
problem of disconnection described by Lazar et al (2010). Namely, according to the
authors, if the interview is separated from the task and context of use (environment), the
interviewee suffers from problems of recall, which means that he bases his answers only on
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the aspects of the interaction he was able to remember. Lazar et al. (2010, p.179)describe
this data collection setting as “one stop removed from reality”, and recommend to combine
different methods to bridge that gap. I believe that the combined method of observing
users and interviewing them right after they finished their interactions, allowed me to
avoid the disconnection problem and hence, to obtain more accurate data.
I did not interfere with the interactions in any way to not to disturb the users’ natural
behavior. I approached the users always at the moment when the they were about to leave
the ITW. During the interviews the users were asked to relate to the just completed
activity, so the data yielded in the interviews describes the users’ initial thoughts on the
technology.
Before going into the field, I formulated the following questions I wanted to pose the users:
1. Why did you decide to use the interactive screen?
2. Were you attracted by this object? Why?
3. What did you expect to gain from the interaction with the screen? Did you receive
the information you needed?
4. Did you have any problems with the screen, for instance you didn’t know how to use
it or where to click, or maybe you expected something else, you got misled by some
icons, titles, features etc.?
5. Were you able to remember the information presented to you on the screen?
Just like with the observations, my approach was flexible: I decided to start each interview
with the same pre-planned questions to cover the most essential topics, but in the same
time I wanted to be stay open to all kinds of relevant information a user would be willing to
share with me. Thanks to this approach I might be able to gather information about issues
or aspects I have not even considered.
My initial set of questions have changed just after the first few interviews. The reason for
this lies in the time pressure the interviews were put under: although the interviewees
were willing to share their thoughts about the technology, they also wanted to leave the
baggage reclaim area as soon as possible. For this reason, it was only possible to pose them
a few, most relevant questions, which could be answered rather quickly and without going
too much into details. I have therefore changed the interview framework into the following
one:
1. Why did you use the screen?
2. Did you find the information you were searching for?
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3. How did you use the screen? Which feature(s) did you use?
Thanks to this changed approach, I was able to gather the most essential information about
the usage of the ITW. Since I decided to talk with the travelers who used the ITW, it was the
same people who were the subject of my observations. This combined methods,
observations followed by quick interviews, allowed me to gain an accurate overview over
each of the interactions from the moment it started to its end. In the interviews I could
refer to what I had observed and I tried to dwell on the aspects of the interaction that
caused the user any problem or seemed to be anyhow relevant in terms of evaluating the
screens. For instance, bearing in mind that a user did not do anything for a while after
finding the right location on the map and then moved to another screen, I asked, whether
he knew that the location icon was clickable; if a user took a photo of the screen or started
noting some information for himself, I asked what the reason for that was etc. I had of
course some assumptions that could explain the observed phenomena, but I wanted to hear
the users and base my judgement on their statements, and thus understand the user’s
subjective experience in a possibly most objective fashion (see Section 3.2).
The biggest challenge I have experienced during the interviews was the language issue.
Namely, some of the users did not feel comfortable enough speaking English, so they either
did not want to share any information at all, or they were reluctant to more thoroughly
answer my questions.
As emphasized above, the interviews were brief and depended greatly on each user’s
current situation. However, I managed also to conduct two interviews that lasted for a
longer time, and that gave me an opportunity to pose more questions than usual. In both
cases the interviewees were not in hurry, and could spend as much time in the luggage
reclaim area as wanted. Moreover, there usage of the screen was curiosity driven, which
means that they did not want to achieve any well-defined goal and decided to use the ITW
simply to pass the time. I was therefore able to go into details with my question and better
understand these user behaviors and motivation behind it.
Due to the time pressure of the the interviews, I decided to not to record them. In case of
recording the talks, I would have to ask each interviewee for a permission, which would
take some of the precious time, and the users may feel more stressed and less willing to
share their opinion and experience of the screen. Instead, I was taking rigorous notes of the
users’ utterances, and I made an extra effort to accurately write down the most important
quotes. The notes from the interviews were placed right next to the former observation
notes regarding each of the participants in order to form a comprehensive picture of the
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user usage of the technology. I believe, this combined method has helped me to gain a good
overview of the users’ activities, needs and experience with the screens.
The analysis of the data collected by the observations and interviews is presented and
discussed in Section 5.1.
3.7.3 Usability testing
The data collected by the observations and interviews in the Copenhagen Airport (CPH)
does not give a deeper insight into the users’ way of reasoning when using different
features of the ITW. Except for the very few users who had enough time to discuss their
interaction and reflect on their motivation for using particular features, the interviews
yielded only overall information regarding the completed interaction. In other words, I was
only able to gain an overview over what the users did, but not what they thought when
interacting with the technology.
In order to reveal major usability flaws and issues and what leads the user to them, I have
decided to conduct usability tests. Apart from the usability aspect, I wanted to investigate
how the system supports execution of particular user tasks, and how pleasurable it was to
use the technology.
As stated by Lazar et al. ( 2010, p. 252), usability testing should discover interface flaws, so
that they can be eliminated or improved, but it also aims at finding, what is working well on
the interface, so that it is kept and supported in the future. In case of the evaluated system,
it is critical to offer the users a flawless and pleasurable interaction, because, as the data
collected by observations and interviews clearly points out, even the smallest imperfection
of the system leads to stopping the interaction and leaving the ITW. It is therefore crucial to
discover, which features cause issues for the users and which ones match their needs and
contribute to a good user experience.
There is several types of usability testing within HCI, from which formative and summative
tests are the major categories. Formative tests, called also diagnostic, are commonly
conducted on low-fidelity prototypes at the early stage of product development. The main
focus in such tests lies on finding out “how the user perceives an interface component
rather than on how well the user completes a task” (Lazar et al., 2010, p .260). When there
is a high-fidelity prototype or a product ready, it is possible to conduct a summative test,
called also assessment, with the aim of evaluating product’s effectiveness, efficiency and
user satisfaction.
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Since there was no former user-based testing of the ITW system, a formative study is highly
recommended for finding out how the product is perceived by its users. This type of
investigation took place in the observation and interviews phase, where the users where
asked to share their opinion on the product. However, the tested digital solution was a
finished product, i.e. a high-fidelity prototype and not just an early version of something
that would be further developed. As pointed out by Lazar et al. (2010, p. 260-261), users
may feel more comfortable when giving feedback about an interface, which is not finished
yet (preferably where not much work has been done), and hesitate to speak freely about
completed products, if their opinion is not positive.
In addition to the formative investigation, a series of summative tests has been conducted
on the ITW to uncover usability problems. I used the concurrent think aloud (CTA) protocol
during the tests to uncover the participants’ way of reasoning. The study of Van den Haak
et al. (2003) proves that both the concurrent and retrospective think aloud protocols are
able to reveal comparable sets of usability problems. The usage of the CTA in this study was
mainly dictated by the practical issues, i.e. the fact that the tests took place in the luggage
claim area where there was no comfortable space to watch a video recording and discuss it,
and also because the participants of the study had just arrived to Copenhagen, and wanted
to leave the airport as soon as possible (the CTA method was less time-consuming).
Stages of usability testing
I have followed the seven steps proposed by Lazar et al,, which describe the various stages
of the procedure (2010, p. 262-272).
1. Select representative users
An ideal representative user for the usability test in this project would be a traveler who
has arrived to Copenhagen and needs to receive some information regarding the city
(public transport and tickets, places to visit, events to participate in and the like). In fact, it
could be any of the 53 persons who used the wall under my presence in the luggage claim
area. Unfortunately, it was not possible to achieve because of the time limitations. Finding
potential participants among the people who were waiting for their luggage did not
succeed either, and I was forced to find test persons within my personal network. I
managed to arrange tests with three people who live in Copenhagen, and who traveled
back to the city in the period I have had access to the baggage reclaim area of the airport.
Here it is important to emphasize that access to the baggage reclaim area is restricted to
only passengers arriving in Copenhagen. This constrained the set of possible participants to
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persons coming back to Copenhagen, for example, from vacation. The only reservation I
made for the participants was to not to be in any way familiar with the tested interface.
I was fully aware of all the implications such a solution entails, i.e. the artificiality of the
tests as all the three participants live in Copenhagen and know the city. However, with all
the limitations such a test set up brings up, I still believe the results obtained by the tests
carry a lot of valuable data regarding usability of the system as it gives insight into the
users’ behavior and reasoning when using the technology.
The tests were conducted on three women at the age of 24, 25 and 27 years. Each test took
place separately at a different date and at a point convenient for the participants.
2. Select the setting
To obtain valid results in the usability tests it was necessary to conduct them in the actual
environment where theITW is placed, i.e. the Copenhagen Airport. Using the actual screens
available in the airport made it possible to investigate the impact of all the physical
dimensions that play a role when interacting with the screen, for instance its size, location,
resolutions, position of various elements on the screen, other people’s movements close to
the ITW etc.
3. Decide the tasks users should perform
When designing task for usability testing it is commonly recommended to formulate the so
called task scenarios, i.e. instead of simply ordering the user to do something without an
explanation, the person in charge of the test should rather shortly describe the context of
use for the user and create a frame in which the user activity will happen. As pointed out by
Nielsen (2005), providing the participant context of use increases chances for user’s
engagement with the interface, and, in consequence, decreases distractions affecting the
user in the study environment. Moreover, it is important to give participants realistic and
actionable tasks.
The chosen task scenarios in this project were based on the former observations and
interviews with the users. Since the data collected by these two methods indicated that the
majority of the travelers use the screens to find transport-related information, I decided to
formulate the following task scenario for each of the participants:
Imagine that you are a tourist who has just arrived to Copenhagen for the first time. You don’t
know what means of public transport you need to take to your hotel. Go to one of the screens
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and try to find information about how to get to the (name of the hotel). After finding your
route to the hotel, try to find information about what ticket to buy to get there.
Each participant got a different hotel to find directions to (Radisson BLU Falconer Hotel,
Hotel Kong Arthur or Wakeup Copenhagen) so that various means of transport were
explored.
The other task was different for each of the participants, and order of the tasks given to the
participants was randomized to avoid the potential bias of learning the interface by
executing the first task:
Participant number 1 began the test with the “Find your way to the hotel” task, and then
was asked to follow the presented scenario:
Imagine that you are looking for some interesting concerts in Copenhagen, while you’re
staying here as tourist. Go to one of the screens and try to find information about a concert
taking place in the city tomorrow. Try to find its location, and a ticket price.
Participant number 2 started the test by performing the following task:
Imagine that you are a tourist who has just come to Copenhagen for the first time. You have
heard about a place called Christiania, but you don’t know what it offers and in what part of
the city it is located. Go to the screen and try to find information about Christiania and where
it is placed.
After finishing the task, he was asked to carry out the “Find the way to the hotel” scenario
of usage.
Participant number 3 was asked to start with:
Imagine that you are a tourist who has just arrived to Copenhagen for the first time. Your will
stay in the city for a few days with your children. You would therefore like to find a museum
suitable for children, some place where your children would be entertained. Go to the screen
and try to find such a museum. Find also its opening hours, ticket price and where in
Copenhagen it is located.
Subsequently, he executed the task concerning finding the directions to the hotel.
4. Before the test session (informed consent etc.)
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Before the test sessions the participants got a short introduction to the technology they
would be using: what is the purpose of the screens and why it is placed in the luggage
reclaim area of the airport. Moreover, the participants were informed that the test will
consist of two tasks, and that the only purpose and focus of the study is the evaluation of
the system, and not the user’s ability to perform the tasks. In other words, the participants
were ensured that they are not being tested, and that they are testing the interface. It was
also emphasized that the users have the right to leave the test at any time, in case he does
not want to participate any longer. In the end, the participants were informed that the test
would be video recorded.
Furthermore, the participants were asked to suspend all their current knowledge about
Copenhagen during the interaction, so that they could interact with the presented
information and process them just like newcomers to the city. It was arranged with the
participants that they would not relate to their personal familiarity with the city, and that
they would try to base their judgement solely on the information displayed on the screen. It
meant that, for instance, if the participant had to find directions to a hotel, he was not
allowed to use his knowledge about public transport system in Copenhagen. Instead, he
needs to find directions to the hotel by exploring the information available on the screen.
5. During the test session
As a moderator I was trying to not to intervene with the tested person’s interaction with
the screen, and I was trying to make my presence silent and discreet. However, it was
necessary to talk with the participants several times to prompt them to think aloud, if they
forgot about it, or to remind them about the elements of the task they were missing.
6. Debriefing after the session
After the test was finished, each participant was asked to participate in a short
interpretation session consisting of additional questions summing up the whole
experience. The following questions were posed to the participant:
1.
2.
3.
4.
5.

Could you find what you were looking for? Was it easy to find the information?
Were you at any point confused or didn’t know that to do? When? Why?
Was it easy to read the information on the screen? (font, color etc.)
What do you think about the way information are organized on the screen?
Name one thing about the screen you liked the most and one you liked the least?
Why?
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Moreover, the participants were also encouraged to make any comments about the
interface, and the most significant aspects of their interactions were further discussed.
During the interpretation session the participants were also shown some elements of the
interface which seemed to cause them a problem or a confusion during the test. For
example, the participants were asked about the location icon (
Figure 3.2
), which they did
not recognize as a clickable element of the interface.

Figure 3.2
A clickable icon indicating the location of the hotel.
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4. Analysis of the System
In the following chapter I will thoroughly describe the system, which is the subject of this
thesis. The aim is not a pure description of how the system is build and what functions and
possibilities it provides the user, but also a critical analysis of the information available in
the system. Moreover, the analysis includes a description of the context in which the ITW is
placed. In this analysis, I will look at the system from the point of view of an expert who has
a broad knowledge about the system itself. My knowledge about the system is rooted in the
exhaustive individual usage of the system, and in the interview with the representant of
KFF (see Appendix 2). The system is also available online as a webpage at
http://visitorservice.kk.dk/
.

4.1 When and How the Interaction Starts?
When a user sees the ITW from a short distance, he can see all the parts it consists of (see
Figure 4.1
). The ITW is made up of the video screen, which is displayed in the upper part of
the product, and the four touch sensitive screens, which are placed at the eye level of a
user. Each screen has its own title, which tells what the screen offers to a user, and this
information is given both in English and Danish. It is also supported by icons, which are
used to quickly catch a user’s attention and give a user an idea of what kind of information
are available on the screen.
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Figure 4.1.
The interactive touch wall in the airport seen from a distance.

The screens have the following information on their titles interface:
1. Ask me/Spørg mig; Call/Opkald; Touch the screen and call a member of staff/Tryk
på skærmen og ring til en medarbejder i turistinformationen
2. Get directions/Find vej; City map/Bykort
3. Discover events in the city/Oplev byens events; Events
4. Getting around/Sådan kommer du rundt; Transportation/Transport. (see 
Figure
4.2
)
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Figure 4.2 
The four screens of the interactive touch wall covered with their titles.
In order to start an interaction one has to click on one of the screens. The ITW cannot be
manipulated in any other way, i.e. it does not allow the user to interact by means of, for
instance, movement of the body or by voice. The user has to give commands via touching
the screens. So unless the user intentionally touches the screen, no interaction takes place.
It can be said, that the potential of interaction is hidden by the titles of the screens, and is
supposed to be triggered by the few visual call-to-action slogans, which are highlighted on
the screens titles. It is made explicit for the user what he can gain by using each of the
screens. However, all the screens have their title screens in both English and Danish, and
this makes it more difficult to quickly spot what each of the screens offer. Since the main
target group of the ITW is the international tourists arriving to Copenhagen, it would
probably be more efficient in terms of attracting users to interact with the ITW, to make
usage of only English catchwords.
Another important aspect, which needs to be mentioned at this point of interaction, is the
colors of the screens and their contrast. The luggage reclaim area of the Copenhagen
Airport is an environment with many various sources of stimulation: displays informing
about luggage status, diverse ticket machines and countless advertisements in form of
50

posters or videos. It is very difficult to stand out from all that crowd and tunnel down
people's attention to a particular screen, which is just one of many screens that surround
travelers. Nonetheless, there are several ways by which the visibility of an artifact can be
enhanced, and one of the most obvious means is the right usage of color. In case of the
interactive touch wall, the colors used for the design are not particularly striking. It is
actually quite easy to not even spot the screens as they do not stand out from the
environment they are placed in. The product owner, Copenhagen Municipality, has decided
to use such colors in order to appear as a trustworthy source of information (see Section
1.1). This argument can be easily defended, but at the same time it should not be forgotten
that the screens have to be very visible and easy to spot, because they serve as triggers for
the whole interaction. The color scheme of the screens does not allow the user to easily see
from distance what exactly the screens display, so in consequence, instead of being a
trigger, the screen titles are an obstacle to a potential interaction as the threshold between
passing by and viewing and interacting is not overcome (see Attention Funnel Model in
Section 2.2).

4.2 After the First Click
Due to varying titles of the screens, it may seem that each of the screens has a unique
content, but in fact they present exactly the same information in the same manner.
While all the screens display the same content, the starting point for an interaction is
different for each of them:
●

●

●

The “Get directions/City map” screen leads directly to the Show Map feature, where
the user sees a map of Copenhagen and the search box (
Figure 4.3
)
The “Discover events in the city/Events” screen leads to Events feature, where the
user can find information about events happening in Copenhagen (
Figure 4.4
)
The “Getting around/Transportation” screen leads to Transport feature, where the
user can read general information about the public transport system in Copenhagen
(
Figure 4.5
)

The intention behind the different screen titles, which subsequently lead the user to a
feature directly responding to the screen’s call-to-action slogan, was to provide the user a
quick access to the needed information. It is a positive aspect of the design as it spares the
user’s time by allowing him to go immediately to the desired information without any
additional clicks. On the other hand, it may be misleading for the users to see that each
screen has its own attribute because the implication of such a solution is clear: each screen
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presents different information. Only clicking on all the screens and exploring their content
or peeking at the other screens while they are in use, can give the user an actual bigger
picture and an overall understanding of the system.
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Figure 4.3
“Show map” screen (taken from the web version of the system)
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Figure 4.4
The “Events” screen
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Figure 4
.5 The “Transport” screen
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4.3 Available Features
The interface of the system is divided into the five features: Explore Copenhagen, Events,
Transport, Information, Show map and Whether. Due to space constraint more detailed
descriptions of the features were moved to Appendix 5, and the following section provides
only a brief description of the features and their functionality.
Explore Copenhagen
The Explore Copenhagen feature (see 
Figure 4.6
) provides a large selection of places and
attractions worth exploring in Copenhagen. This part of the screen incorporates the most
extensive amount of data as the vertical menu panel is consisting of 10 menu labels, and
each of them is divided into additional menu labels, from which some have one more menu
level. The Explore Copenhagen feature is thought as a teaser to the city: it is supposed to
show the user the most interesting places in Copenhagen, and give him an overview of the
activities the city offers. It is also supposed to present Copenhagen as a friendly city with
many diverse faces where everybody can find something entertaining and inspiring
regardless of personal preferences.
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Figure 4.6
The main page of “Explore Copenhagen” screen.
Events
The Events feature (see 
Figure 4.4 above) is dedicated all kinds of cultural events taking
place in Copenhagen. After entering that part of the screen, the user can read a short,
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introductory information about what he can expect to get under this feature. In order to see
the actual events, the user has to choose between the three options: Tomorrow, Today and
The next seven days. The events are then available under the four categories: All,
Exhibitions, Music & concerts and Activities & outdoor. An example of how the selected
events are presented can be found in 
Figure 4.7
. To get more information about an event,
the user has to click on its photo (see 
Figure 4.8
).

Figure 4.7 
Events.

Figure 4.8 
Event details.

Transportation
The transportation feature (see 
Figure 4.5 above) is content rich with a lot of general
information about moving around in Copenhagen. It covers both the public transportation
system and also biking in the city, taking a cab or renting a car. This feature is thought as a
way of giving the user all the relevant transport information he may be in need of when
arriving to Copenhagen. Since there is a great variety of information available under this
feature, it may result in overwhelming the user with a large amount of information
describing different transportation possibilities.
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Show map
The Show map feature (see 
Figure 4.3 above) is thought as a tool for finding means of
transport within the city, and in particular from the airport to the city. This feature can only
be used for. finding a location on the map (station, hotel, area, street), and getting
directions to it from the airport. The map does not support any other user tasks, and it is
not possible to change the starting point of a trip. In order to find directions to a chosen
place, the user has to go through several stages of narrowing down the search results.
Information
The “Information” feature screen provides information about money exchange rates,
pharmacies and hospitals and handicap-friendly places in Copenhagen (
Figure 4.9
).
Weather
The last menu label from the menu bar, “Weather”, offers something different than all the
other features: after clicking on the menu button, a new pop-up window is shown to the
user where he can see weather conditions for the next five days. It is not possible to
manipulate the weather information by, for instance, choosing another date. It is only
possible to close the window by clicking on the X in its upper right corner (
Figure 4.10
).
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Figure 4.9 
The main page of the
Information feature.

Figure 4.10 
The Weather pop-up window.

4.4 What Information is Available on the Displays?
The information available on the screens can be divided into the two groups: critical and
noncritical information. Such a distinction is inspired by Huang et al.’s article where they
differentiate displays showing non-critical information (described also as displays that
spread awareness) and displays providing critical information (called also by the authors
“reference displays”). Examples of the latter category are airport and train schedules and
status displays (Huang et al., 2008, p. 228-229).
The distinction between these two overall information categories is relevant and useful in
the case of the interactive screens in the Copenhagen Airport because each category may
lead to different usage patterns. Moreover, each of the categories meets different user’s
needs or, to be more specific, the critical informations on the screen answer actual user’s
need (for instance, what kind of ticket to buy?), while the non-critical information relate
more to the curiosity of the user.
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It can also be assumed that interactions with the features displaying critical and noncritical
information may be led by various principles. In the case of the critical information the
main objective is to give the users the needed information in the simplest and quickest
manner. What really matters here is to provide a 
smooth interaction where the user easily
finds the desired information. Furthermore, it is crucial to assure the user that the screen
as the information source is reliable and trustworthy, as in many cases it is the search of
the critical information that will 
invite the users to use the screen. Given that critical needs
of the users are satisfied, there opens a possibility for curiosity-driven exploration of
noncritical information, whose main objective is 
to inspire the user and increase the
motivation to visit some of the venues and attractions. One of the main objectives of the
non-critical information given to the user is influencing his future choices and his way of
thinking about Copenhagen.
The critical information on the interactive screen are placed under the features Transport
and Show map, which are dedicated giving the user all the needed information regarding
transportation within the city. The non-critical information can be found under the Explore
Copenhagen, Events, Information and Weather features.
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5. Analysis of the Collected Data
This chapter is dedicated analysis and presentation of findings from the collected data. The
first part of the analysis (Section 5.1) concerns the data yielded by the observations and
interviews, which took place in the Copenhagen Airport simultaneously. The next part of
the analysis (Section 5.2) is focused on the usability testing data. The last two sections of
this chapter, 5.3 and 5.4, are dedicated to synthesis of findings obtained by all the methods,
and presentations of recommendations for system improvements.
Here it needs to be mentioned that due to the external factors the data from interaction
logs will not be included in the analysis. At the moment of finishing this thesis the data logs
were not yet received from the KFF, and for this reason they can not serve as an additional
data source in the analysis.

5.1 Observations and Interviews - What Do Real Users Do?
The way the observations and interviews methodologies were used in this project is
presented in section 3.7. The following subchapter starts with a thorough description of
how the gathered data was handled and analyzed. Subsequently, the findings from the data
are presented.
The data collected by the observations and interviews brings both qualitative and
quantitative insights into the case. In contrast to the quantitative data, which can be easily
translated into numbers, the qualitative data consists of descriptions and quotes from the
interviews, i.e. data pieces that cannot be immediately presented in any meaningful way
without former data processing and preparation. It was therefore necessary to carry the
qualitative data pieces through different analysis stages to end up with a set of meaningful
results.
5.1.1 How Was the Qualitative Data Analyzed?
The raw data, i.e. notes from the observations and interviews, was rewritten into a digital
form after both procedures were finished (see Appendix 3). The rewriting activity was
aimed at collecting all the data in one place, and there was no analysis involved in it. Each
case of use was described separately, so that it was clear in the further analysis what
information builds each case. In order to make sense of the collected data, I decided to
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categorize at a high level of detail (finding major themes and patterns) and at a fine level of
detail where each user’s utterance, gesture and movement is taken into consideration and
coded (Preece, 2011, p.286). This was done in accordance with the hermeneutic circle
principle presented in Section 3.2.
Lazar et al. (2010, p.289)define coding as the technical process and technique used to
analyze text content, in which the researcher interacts with a set of data, and derives
concepts to stand for those data. There is two different approaches used to carry out the
coding: a priori coding and emergent coding. The first type is appropriate for topics, which
have been studied before and where coding categories can be derived from related
literature. The latter type should be used for investigating topics with limited literature
where coding categories cannot be defined in advance. Instead, the researcher need to
independently examine and interpret the data set, and subsequently define some key
coding categories.
The nature of this investigation is exploratory, i.e. its objective is to study the different
aspects of the users’ interaction with the novel technology. Moreover, the context of use of
the technology and the environment in which it is taking place is unique for this particular
study case. For this reason, usage of the a priori coding approach seems to be the most
suitable. On the other hand, the main focus of the study is put on the well-established
concepts of user experience and usability, which brings a well-recognized categorization
scheme for the data coding procedure. Hence, a combination of the two approaches was
used in this project as the framework for coding the collected data.
The first step in the analysis was to read through the rewritten text content in order to gain
an overall impression of the data and to identify potential themes and patterns (analysis at
the high level of detail). At this stage of the analysis, I observed the following major themes
in the collected data set:
●
●
●
●
●

frequent transport-related seeking users’ behavior
users’ confusion when searching for the transport-related content
problems with using the touch screen
relatively short interaction time for most of the users
hesitance and uncertainty, which marked many of the interactions in subject.

I decided to follow each of these themes and treat them as main components, which
subsequently needed to be studied more thoroughly in order to identify more detailed
properties and dimensions of them. The further and more in-depth analysis consisted of
coding the data.
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The goals of my study presented in the Problem statement section and the limitations of
the collected data has led me to formulate the following categorization scheme:
I. General information about the user behavior
A.
B.
C.
D.
E.

Motivation/need for using the screen
Was the motivation/need fulfilled?
Feature(s) used
Was there more features explored?
Time spent on the interaction

I. Recurring issues
A. The map - verbalization/gesture/movement show evidence of
dissatisfaction, confusion, uncertainty, frustration and physical discomfort
when using that feature
B. Transport information - verbalization/gesture/movement show evidence of
dissatisfaction or confusion about the content
C. Touchscreen - verbalization/gesture/movement show evidence of difficulty,
confusion and dissatisfaction about that aspect of the interface
D. Interactivity - verbalization/gesture/movement show evidence of
uncertainty or surprise about that aspect of the technology
E. Information does not follow the user - verbalization/gesture/movement
show evidence of a missing function
In the following sections a in-depth analysis of the findings will be presented in relation to
all the stated categories.
5.1.2 General User Behavior
In this section findings regarding the behavior of the users will be presented and discussed
with the purpose of formulating possible improvements of the system. The coded pieces of
information were used to plot charts and diagrams, which illustrate general user behavior
and the system’s efficiency.
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Motivation for using the screen
The results from the empirical investigation regarding users’ behavior shed light on the
nature of the interaction and the users’ needs. First and foremost, they inform about the
users’ motivation or need that led to the interaction. As it can be seen at the chart below
(see 
Figure 5.1
), by far the most frequent motivation for using the ITW was
transport-related. Namely, in 39 out of cases the users were seeking for directions from the
airport to a particular place in the city: hotel they were staying in, the central station, the
city center or a particular station they knew about in advance.

Figure 5.1
Diagram presenting the users’ motivation for interaction.
Moreover, the second most common reason (12 use cases out of 53) for using the ITW was
to find general information regarding public transportation system in Copenhagen: what
tickets to purchase, where to purchase them, for how many zones and at what price. It is
worth emphasizing that in some of the usage cases the two user’s needs are overlapping,
i.e. the user was searching for both the directions to a particular place and the information
about what ticket to buy and the like.
The demand for transport-related information goes even further as the third most
recurrent motivation for using the screen was to get some more information about the City
Pass or the Copenhagen Card. The users who looked for this information knew in advance
about the possibility for purchasing such tickets, and wanted to either find out where it is
possible to purchase them, what exactly they provide or what the difference between these
two ticket options is. Just like in the case of the general transport information, some usage
cases consist of both searching for directions and for information about the City Pass or the
Copenhagen Card.
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There was only six users who approached the ITW out of curiosity and two users who
wanted to find some information about tourist attractions (particular or in general). It can
be therefore concluded that the usage of the ITW is driven by the specific user’s inquiries,
which can potentially be answered by the features displaying the critical information: the
“Show map” and “Transport” features. The features providing non-critical information (see
Section 4.6) are used rarely and attract a minor percentage of people.
Overall usefulness
The previous paragraph has described the motivations behind use of the screens among all
the interviewees. This section examines the overall usefulness of the technology, i.e. its
capability to match the needs of users. The analyzed data indicate that over 42% of the
users found the needed information regardless what they were looking for, while a bit over
35% of the users did not manage to find what they were searching for, and over 22% found
only partial information (see 
Figure 5.2
). “Partial” denotes here that the user was able to
find only a part of the searched information, for instance, if the user successfully finds the
transport directions, but fails to find the information about the number of zones that the
ticket should cover.

Figure 5.2
. The chart presents results characterizing the system’s usefulness (53 users).
It needs to be stressed that in nearly all the investigated cases the needed information were
available in the system. The only exception was a single user who was looking for train
timetables on the screen.
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In the light of these findings it can be argued that for some reasons the system fails to
deliver the needed information, or at least a significant part of it, in nearly 60% of cases.
Not being able to provide what the product was designed to provide is in contradiction to
the usability goal of effectiveness described in Section 3.3.1.This signals a definite room for
improvement, and motivates further investigation into the reasons for the unsatisfactory
performance. This is investigated in the remainder of this section.

Interaction time
The interaction time typically took between 2 and 4 minutes with average time equal 2,8
minutes. This can be seen on the histogram in 
Figure 5.3
. Interestingly, the users that used
the screens because of curiosity reasons were spending more time on the interaction
compared to the users seeking transport-related information. All of these users spent
between 4 and 5 minutes interacting with the screens. Based on this it can be concluded
that the users seeking transport-related information typically have a shorter interaction
period than other types of users, and therefore the transport seeking functionality should
be optimized for shorter and more effective interaction experience.

Figure 5.3
. Time (in minutes) the users spent on interactions with the screens (53 users).

Transport seeking behavior
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Since the transport from the airport was by far the most frequent motivation to use the
wall among the users, it is a good focus point for investigating why and how the system
largely did not fulfill the expectations of the users. To investigate this, I summarized which
features were used for finding directions from the airport by the users. The interesting
aspect of this is that among two related features, namely the “Show map” and the
“Transport”, only the map offered the required information, whereas “Transport” describes
the public transport system only at a general level. Hence, the question being answered
here is how many of the users used the features that contains the information they were
looking for. The results of this are depicted in 
Figure 5.4
.

Figure 5.4.
The chart presents the usage of the “Show map” and “Transport”
features for finding directions from the airport (39 users).

The presented results indicate that over 34% of the users seeking transport information
were not using the correct feature that could deliver the desired information. Those users
ultimately failed to receive the information they needed. Another group of nearly 23% used
both the “Transport” and “Show map” screens. While the detailed ordering information was
not captured during the data collection procedures, it is probable that these users firstly
tried the “Transport” feature, failed to find the information, and then proceeded to the
“Show map” screen. Such interactions are of course not optimal as they unnecessarily
prolong the interaction and likely confuse the users. Lastly, nearly 43% of the users looked
for the information in the “Show map” (the correct place). However, it needs to be stressed
that not necessarily all of these users actually managed to find the needed information even
though they used the correct feature - this will be investigated in more detail in the next
section.
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All in all, the above results are a clear sign of confusion about how the information is
grouped. It seems not clear enough what the difference between the “Transport” and “Show
map” screens is, and which of them should be used in which situation. It can be therefore
concluded that the information labeling used on the interface fails to clearly define what
information is available on which screen, and what the criteria of separation in this case are
(see Section 3.5).

Usage of the map
Given that 65% of the user looking for transport from the airport used the correct feature
to look for it, i.e. the “Show map”, it is interesting to investigate how many of those users
actually succeeded to obtain the information they needed. This is summarized in 
Figure 5.5
presented below.

Figure 5.5
The chart gives an overview of the usefulness of the map feature (23 users).
As can be seen, the majority of the users using the “Show map” screen failed to get the
information, even though it was available. This suggests that the feature has severe
usability problems. This is an indicator of lack of effectiveness of the system (see Section
3.3.1), and will be investigated further in next section. Having only 40% (9 persons) of the
users obtaining the information is certainly unsatisfactory. Furthermore, this can be put
into overall system perspective where 39 persons were interested in finding directions, out
of which 23 used the correct feature, out of which only 9 succeeded to get the needed
information out of the feature.
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Recurring problems
This section presents a qualitative analysis of the main usability problems observed and
reported by the users. The analysis in this section focuses on problems that were identified
at least three times. It is important to emphasize that the results presented here contain a
component of interpretation because different users reported the same problems in
different ways. Moreover, the amount of data that were possible to obtain on the users
varied. Namely, while some of the users were willing to share a lot of information, there
were also many users who did not share specific details of their experience. This was
dependent on the time constraints and their language skills. Therefore, the data presented
below should be treated in a qualitative fashion, and should be seen as indicators of major
usability problems.
The detected usability issues are grouped by the feature they are associated with or by the
aspect of the interactive ITW they represent. Overall distribution of the number of reports
of issues per chosen aspect is shown in 
Figure 5.6
. While the figure gives a good overview of
relative magnitude of each focus area, the following sections will analyze each of the areas
individually. The below data was extracted from the coded results presented in Appendix 4.

Figure 5.6 
Number of reports of issues per chosen aspect.

Problems with the map
As seen in 
Figure 5.6
, many users experienced various problems when using the map (15
out of 23). The typical usage scenario of this feature is to find directions to a particular
place. Different steps in this scenario are described in Appendix 5.
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The observations and interviews indicate that the users knew how to start the interaction
on the map, i.e. to type the name of the place they were searching for into the search box.
However, the execution of that task caused them physical discomfort, confusion and
frustration as the placement of the pop-up on screen keyboard was too low (see 
Figure 5.7
)
1
. Because of that the users had to lean themselves to be able to type in the input. Moreover,
the very low position of the screen made it very difficult for the users to control what they
were typing in. In many cases the users did not realize that they made a spelling mistake
until they were finished with typing. Being focused on the low placed keyboard, some of the
users did not see the drop-down list where location suggestions were already given. The
users who saw the drop-down list and decided to use it experienced additional problems
with clicking on the chosen location name as, in several cases, the system did not give any
response to the click. All in all, the wrong location of the keyboard and problems with the
drop-down list has resulted in confusion and frustration among the some of the users (6
cases were noted).
It can be concluded that the combination of the low placed keyboard and the upper placed
search box does not satisfy the efficiency goal of usability (see Section 3.3.1). In particular,
the additional effort to synchronize the typing action with the visual feedback in the search
box makes the whole experience tedious and time-consuming.

1

This figure as well as the other ones used in this chapter are actual pictures of the screens in the


airport that show the deployed system in use, whereas better quality screenshots of the system
are presented in Appendix 5.
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Figure 5.7
. The position of the pop-up
keyboard on the screen.

Figure 5.8
. The result of a search with the
clickable icon.

After the searched location is found, it is marked on the screen with a clickable icon, which
needs to be clicked in order to proceed further (see 
Figure 5.8
). The collected data indicates
that for many users (7 cases were noted) it was difficult or even impossible to recognize
the icon as clickable, which resulted in either user’s confusion or interruption of the
interaction.
Another recurrent problem at this stage of the interaction with the map was the zoom in
and out function, which is placed in the left down corner and difficult to spot for the users.
Moreover, nearly all the users assumed the map was zoomable with touch, and there was
numerous use cases where the users tried to achieve their goal by pinching. It can be
therefore concluded that the utility of the system (see Section 3.3.1) could be improved
because the users cannot interact in a manner, which is most natural to them.
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If the user managed to figure out that the location icon is clickable, he was presented with a
few suggested routes from the airport to the desired location. The problem with
recognizing what elements of the interface are clickable occurred here again for some of
the users. Namely, the users did not know that further instructions regarding details of the
chosen routes are hidden under the description of each route (see 
Figure 5.9 
and 5.10
). In
consequence, some users did not manage to receive all the needed information.
It can be concluded that the map and route information features poorly support the
recognition property of usability (see Section 3.3.1). The biggest problem here is that the
system does not sufficiently present the user with the actions and options available to him.
This makes it difficult to recognize which parts of the interface are clickable and can reveal
additional information. It also implies that the goal of learnability of the system (see
Section 3.3.1) is not fully achieved because some parts of the system area difficult to learn
due to a lack of visual cues that facilitate exploration and learning.

Figure 5.9 
The routes shown on the map.

Figure 5.10 
The details of a chosen route.
73

On basis of the findings presented above it can be concluded that the current user interface
under the “Show map” feature often does not support achieving the goal the users have set
themselves. The position of the keyboard necessary for the task execution causes physical
discomfort for many users, and is an obstacle in quickly finding the searched location. The
users have problems with recognizing the defined elements that need to be clicked in order
to proceed to the desired information, and in some cases it interrupts the whole
interaction. It can be therefore claimed that this is the most critical problem of the
interface.
Confusion with transport information
As shown in one of the earlier sections, the users of the screens were primarily interested
in finding transport-related information. Many of the users expressed confusion and
dissatisfaction with the acquired information because it did not give them exact answers to
their inquiries (9 cases noted). An example is that several times the users found a route to
their hotel, but did not know what ticket to buy and for how many zones. Some of the users
navigated between “Show map” and “Transport” features several times to find all the
information, while some others finished the interaction without finding the needed
answers. Based on these findings it can be concluded that there is insufficient interlinking
between information in different categories, particularly between the “Transport” and
“Show map” features. The current organization of information forces the user to make the
necessary steps on the map feature, and, after finding the directions, to move to the
transport section and start a new information search from scratch.
From the usability point of view it can be concluded that the system imposes too much
extraneous cognitive load by causing the “split-attention effect” (see Section 3.4). Poor
interlinking forces the user to memorize and recall pieces of information found in other
parts of the system, and mentally reconcile them with the information available on the
currently used feature.
Another recurring transport-related problem is the zone system in Copenhagen, which
caused the users a lot of confusion. Namely, it was difficult for them to find straightforward
information clearly indicating how many zones the ticket should cover. The system
provides partial information about the zones widespread in several places, but some users
found it difficult to access these information. The conclusion is therefore that the lack of
one well-labeled feature summing up all the necessary information about the zones and
how various tickets relate to them cause the users a lot of confusion and struggle.
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Problems with touchscreens
One of the most frequent issues (17 out of 53 users) was the difficulties with using the
touchscreen on all of the screens and at all the available features. Namely, all the
interaction with the screens is touch-based, and the majority of the users could not execute
the necessary gestures. The main difficulty was the lack of response from the system, i.e.
although the user was repeatedly trying to start or continue the interaction by touching the
chosen feature on the screen, the system did not react.
It should be emphasized that while some of the users were persistent and kept trying until
they succeeded, there was also some users who gave up and left the screen. In same cases
the users moved to the “Ask me” screen (thought it happened only if they could see the
consultant being online) to get the needed information, but in other cases they walked
away from the ITW.
It can be concluded that the problem with the non responsive touchscreen is critical as it
either completely stops the users from interacting with the ITW or significantly decreases
quality of the whole interaction by causing confusion and frustration among the users. This
indicates low effectiveness of the touch screen input method, which in some cases prevents
the user from getting the information they need (see Section 3.3.1)
Interactivity not explicit enough
For some of the users (6 cases noted) the interactivity of the screens was not obvious
before they saw some other people using the screens. In the collected data set there are
several utterances of the users who claim that they were not able to grasp that the ITW is
interactive until they noticed other people’s interactions.
Moreover, it was observed that when there was no users in front of the ITW, the screens
remained unused in longer periods of time, even though there were people in close
proximity. When someone started an interaction (in some cases it was myself - I pretended
to search of some information on one of the screens to entice other potential users), more
people approached the ITW and used the screens. This phenomenon was documented
several times during the study, and it is commonly referred to as 
the honeypot effect in the
public display research (see Section 2.4).
It can also be claimed that the visual cues on the surface of the screens (the titles of the
screens) in numerous cases did not play the intended role, i.e. they did not manage to
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trigger an interaction. An example is that several times it was observed that users were
waiting for other people to finish their interaction on a particular screen and to
subsequently use the screen themselves, while another screen was available for an
interaction, though covered with its title. In this case the users did not realize that the other
screens were also interactive or thought that each screen had a dedicated and unique
content that is not available on other screens.
According to some users one more barrier to interaction with the ITW was the color
scheme. Namely, for those users the low contrast and greyish colors did not feel inviting
and did not create an impression of something interesting and exciting.
All in all, it can be concluded that the ITW in many cases fails to convey its interactivity, and
does not support overcoming the first and second threshold of phases of interaction, i.e.
capturing and raising attention of passers-by and raising their curiosity level so that a
direct interaction starts (see the Attention Funnel Model in Section 2.2).
How to remember the information?
Several users (5 cases noted) complained that even though they found the needed
information, it was difficult for them to remember all of the details after they leave the
screen. Some of the users decided to alleviate this by taking notes or taking a photo with
their smartphone. Nevertheless, these users mentioned that they would prefer an easier
way of retaining the information, for example a printout that they could take with them. On
the basis of this data it can be concluded that the screens miss a function that would give
the users the possibility to store the found information for a later use.
The main problem here is again the reliance of the system on user’s memory and recall. If
the user’s memory proves insufficient to remember the details, the information is lost.

5.2 Usability Testing - How Were Tasks Executed?
In the following section the results from the usability testing will be described and
analyzed. The goal of the analysis is to transform the collected data into recommendations
for improvements. All the participants were given the “Find a way to your hotel” task, and
each of them got one additional and unique task. A detailed description of the tasks and the
study set up can be found in Section 3.7.3. The findings are presented in the context of each
task, i.e. the name of the task is given and the description and analysis of the user’s
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performance follows. The data obtained during the debriefing sessions, which took place
after the tests, is also included in the analysis.
In the analysis the following measures are utilized:
1. Time performance
, informing about how long a task took a user to complete.
This metric will only be used in the analysis of the “Find a way to your hotel” task as it was
identified as the primary usage scenario where the time pressure plays a crucial role. The
three other tasks are exploratory and should not be measured with the time metric as the
user might have spend additional time on, for example, choosing an inspiring event.
1. Task performance
, informing whether the task was correctly completed.
2. Impactful flaws
, i.e. the flaws that significantly hindered the user or prevented him
from completing the task.
3. Less impactful flaws
, i.e. the flaws that were easily overcome by the users.
The first two measures are frequently used in usability testing research (Lazar, 2010, p.
276), whereas the two last ones were formulated for this evaluation based on the study
goals.

Task 1: Find a way to your hotel
Participant 1 (P1) completed the task in 6:50 minutes, and found all the needed
information. However, the navigation performed was suboptimal and the participant
experienced various interface issues.
The sequence of the participants interaction: (1) The participant decided to use the “Show
map” feature to find the location of the hotel. After having some problems with the
drop-down, he finally finds the hotel. However, he does not realize the hotel icon was
clickable, so he spent some time thinking about the next move. Face expression and
verbalizations indicate a high level of confusion and doubt. (2) The participant decides to
zoom in the map and finds the bus stop closest to the hotel - he finds a metro station name
and goes to the “Transport” feature (probably hoping to find ticket information). (3)
Immediately after this he goes back to the map to see the metro station name, but realizes
that the search results have disappeared. The participant is surprised and disappointed,
and he has to find the location again. (4) He goes back to “Transport” and looks at the
general information about the transportation system. One of the options is “Metro” - the
participant chooses this one and looks at the metro map. He also tries to find the number of
zones needed, but find it difficult to understand how many zones the metro trip requires.
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(5) The participant goes to “Public transport tickets” to find the information, but does not
know what to choose. He decides to find out what the “Single tickets” informs about. He
finds that he can buy tickets at the station and decides to do it, thus completing the task
given.
Participant 2 
(P2) completed the given task in 4:00 minutes, and concluded finding enough
information to go to the desired location. However, the navigation performed was
suboptimal and incomplete, and experienced some interface issues.
The sequence of the participants interaction: (1) The participant starts by looking at the
“Transport” section, but can only see general information about the transportation. (2) He
moves to the “Information” feature, but as there is no transport-related information there,
he moves to the map. (3) He types in the hotel name into the search box, and after seeing
the hotel icon, decides to zoom the map out to see how far away from the airport it is
located. The user apparently did not realize that the hotel icon is clickable to reveal the
details of the route. Since the hotel is placed in the inner city, the participant decides to go
to the main station and then get the further directions there - it makes most sense
according to him. (4) The participant goes to the “Transport” feature and looks at the
general information about transportation in Copenhagen. He decides to go with either
S-trains or metro (regional trains do not seem to be a relevant option), but needs to find
out how the zones system work. (5) He clicks on the “Zones” and reads the displayed
information. The participant recalls the location of the hotel found earlier on the map, and
counts the number of zones required to that area. (6) The participant goes to the “Public
transport tickets” section and chooses “Single ticket”. He decides to buy a single ticket and
travel on this to the main station, thus finishing the task given.
Participant 3 (P3) did not complete the given task, and gave up after spending 2:30 minutes
on the information search. During the interaction the participant experienced several
interface issues.
The sequence of the participant’s interaction was: (1) The participant starts the search
with the “Transport” feature, and chooses to read the information about the metro under
“Public transport”. He does not find the needed information, so (2) he moves to the “Show
map” and types in the name of the street where the hotel is located. When the location icon
of the street is shown, the user says that he still does not not where it is in the city. (3) He
uses the “Back” button on the screen to go back to the metro description, and (4) chooses
“Flights & airport” from the menu. (5) After a few seconds the user clicks on the “Public
transport” again and (6) chooses “Zones”. The participant reads the information about the
zones, and try to click on the text. (7) Subsequently, the user clicks on the “Back” button,
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looks a the available options again and decides to give up as he does not know what to do
next.

The impactful flaws that greatly influenced the interactions were:
● problems with using the drop-down list when typing in the name of hotel: it was not
possible to choose the right name from the list (P1 and P2)
● the participant did not recognize that the hotel icon is clickable and does not know
how to proceed on the map (P1, P2 and P3)
The less impactful flaws that occurred, but were easily overcome by the participants:
● confusion about zooming out on the map - the participant thinks it is zoomable by
pinching, and then notices the “plus” and “minus” icons after some time (P1, P2 and
P3)
● the placement of the pop-up keyboard is too low and therefore it is difficult to type
in the searched name (P1)
● the found hotel location disappears when the user moves to another feature, when
he goes back he is surprised that the location is not there anymore and has to search
for it again (P1)
● the “Back” button on the navigation menu is hit accidentally because it appears
exactly at the same place as the previous click (see 
Figure 5.11
) (P3)
● confusion with the number of zones needed to purchase - the user finds the map
over zones not logical, the needed information is located elsewhere, i.e. in the
description of the metro, but it takes the user a while to see it (P1)
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Figure 5.11
. The placement of the “Back” button in the navigation menu
(marked with red rectangles)
The time performance measure deployed in the study indicates that finding the needed
transport-related information is relatively time-consuming: 6:50 min for P1, 04:00 min for
P2 and 02:30 min for P3, however, P3 did not complete the task. There is no perfect
benchmark that the results could be compared with, but they can roughly be related to the
average interaction time presented previously in this chapter during the observation study.
There the average interaction time was 2:50 minutes, which is fairly close to participants
P2 and P3. In contrast, participant P1 needed a significantly longer time to complete the
activity, because of severe interface issues.
Task 2: Find a concert of your choice, its location and ticket price
Participant 1 completed the task without any major problems.
The sequence of the participant’s interaction was: (1) The participant goes to “Events” and
chooses “Tomorrow” from the available menu. (2) Then he chooses “Music & concerts”, and
(3) picks up a concert of his choice. The user takes a look at the description of the event and
(4) clicks on the “Admission” button to see the ticket price. (5) Subsequently, the user clicks
on the “Show map” button and sees the placement of the concert on the map.
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The only less impactful flaw the user experienced during the task was the low visibility of
the “Back” button on the map (see 
Figure 5.12
) after the user decided to see the location of
the event on the map. The participant did not see the button and clicked on the “Events”
feature instead, which resulted in loosing the found information about the chosen concert.
Moreover, when the participant clicked on the “Show map” button from the events screen,
he saw that the event was marked with a icon and two buttons: “More information” and
“How to get there”. The participant was surprised that the button “How to get there” was
available here, whereas it was not added to the the hotel icon marked on the map in the
first task (see Task 1). Based on that it can be concluded that the system lacks consistency
(see Section 3.3.1) in indicating to the user what can be clicked on the map.

Figure 5.12
. The low visibility of the “Back” button (marked with the red rectangle) and the
“How to get there” button on the map.
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The participant assessed the structure of information on the interface as logic and
understandable, the presented information easily legible, and the colors used in the screen
as not particularly attractive and appealing.
Task 3: Find information about Christiania (description and location)
Participant 2 completed the task partially: found the location of Christiania, but not the
description.
The sequence of the participant’s interaction: (1) The participant starts with “Explore
Copenhagen”, and subsequently tries out multiple sections at that feature, but does not find
the searched destination, so (2) he decides to find it on the map. The participant types in
“Christiania” and gets a result on the map. He zooms out and sees where Christiania is
located. The participant thinks he found the needed information.
The participant did not experience any flaws during the interaction. The participant
assessed the structure of information as logic and the information on the interface easily
legible. However, the user missed a search box that would help him to quickly find the
needed information instead of seeking after the right category under which they are placed
as the screen offers a wide range of different categories under the “Explore Copenhagen”
feature, which makes the user spend additional time browsing through them. The lack of a
search box on the interface limits the user’s usage of the system as he cannot carry out the
task in the way that suits him most. This indicates that the utility of the interface could be
improved (see Section 3.1.1).
Task 4: Find a museum suitable for children, its opening hours, ticket price and
location
Participant 3 completed the task without any problem.
The sequence of the participant’s interaction: (1) The participant starts with “Explore
Copenhagen, and then (2) goes to the “Museums” section. He chooses a museum suitable
for children out of the available selection, checks out its opening hours and ticket price, and
then (3) uses the “Show map” button to see the location.
The only less impactful flaw the user experienced during the task was that the user
expected to be able to find the route to the event from a destination of his choice, for
example hotel. However, the only starting point for routes that the system allows is the
airport. This information was not very useful for the user as he would not plan to go there
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directly from the airport. It can be therefore concluded that the usability goal of utility (see
Section 3.3.1) is not fully satisfied as the user feels limited by missing functionality.
The participant assessed the structure of information on the interface as logic, and the way
the information are presented as legible. In particular, the user liked the fact that the
interface presents many different pictures of various places in the city.
Summary of usability testing
The results obtained in the usability testing are consistent with findings from previous
methods. They point out the same areas of the user interface being in contradiction with
the usability goals and principles, and thus negatively affecting interactions. These are
problems with the map where principles of efficiency and recognition are violated, and
problems with poor interlinking of different information, which imposes cognitive load on
the user. The new interface flaws uncovered in usability testing are the poor visibility of the
“Back” button on the navigation menu, and the fact that the system does not save the latest
search results on the map after leaving the results page. The first flaw results in additional
extraneous cognitive load (see Section 3.4) as the user has to make an additional effort
localizing the button in order to be able to navigate on the page. The second flaw is in
contradiction with the usability goal of efficiency (see Section 3.3.1) as it forces the user to
make the same effort (find a location on the map) over again. Thereby, the user is forced to
spend additional time on searching the already found location and routes. This problem is
further amplified by the usability issues of the onscreen keyboard and the search box
drop-down.
Because only three tests were performed on persons that already know Copenhagen, there
exist a likelihood of user bias being incorporated in the results. Nevertheless, the gained
insights seem viable as they reinforce the previous results and bring a new perspective on
them.
In the next two sections a summary of the most important finding and recommendations
for improvements are presented.

5.3 Summary of Findings from All Methods
In the following section the findings from all the deployed methods will be summarized to
get an overview of all the relevant uncovered aspects describing the ITW’s functionality.
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The most important findings from the collected data are as follows:
●

●

●

●

●

●

●

●

1.
2.
3.
4.
5.

The overwhelming majority of the users interacted with the screens because of the
transport-related reasons: to find directions to a particular place in the city or to
receive more general information about the transportation system in Copenhagen
(different types of tickets, how the zones system works etc.). These
transport-related information were the underlying motivation to make use of the
technology.
Only a small number of the users approached the technology to explore the
noncritical information provided by the ITW, i.e. the information about events or
tourist attractions available in the city. Moreover, the interactions of these users
were not limited in terms of time spent in the luggage reclaim area.
The current screen titles fail to trigger interactions because it is not possible to see
from a distance what is written on them, and the colors are not attractive and
inviting enough.
Also the overall interface aesthetics is not optimal, and it does not attract people to
an interaction, unless there is already someone using one of the screens (
the
honeypot effect 
- see Section 2.4).
The not responding touch screen is on the the most severe problems as in numerous
cases it hindered the user from interacting with the screen or at least delayed the
interaction and annoyed the user.
Most of the users were not able to find the needed information on the screens
although all the desired information were available in the system (17 users did not
find the needed information, whereas 12 found only partial needed information).
The users are confused with the current transport-related information grouping
(“Transport” and “Show map”) as there is no clear-cut indication of what can be
found under each of the categories. As a consequence, some of the users ultimately
fail to find the needed information.
The usage of the “Show map” feature is by far the most troublesome aspect of the
interaction, which results in numerous users not being able to achieve their goal. It
is caused by the following interface flaws:
not working drop-down list in the search box
several icons do not inform people that they are clickable and thus interrupt or
delay the interaction
the placement of the pop-up keyboard is too low
the “+” and “-” icons necessary for zooming in and out are not immediately
noticeable
the “Back” button on the map is not visible enough
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●

●

●

The transport-related information available within the system are poorly linked,
which forces the user to spend additional time on going through various interaction
paths in order to receive all the needed information.
The technology imposes a lot of memory load (see Section 3.4) on the user who has
to remember the found information as there is no feature available to help the user
retain the information for a later use.
The users understand the terms and concepts presented in the system, but in some
cases they apply to their cases, for instance how many zones to purchase.

All in all, the conducted analysis points out that the usability goals of effectiveness,
efficiency, utility, learnability and principles of consistency and standard and recognition
rather than recall are only partly or not at all achieved by the system (see Section 3.3.1).
The only usability goal, which seems to be to a certain degree achieved by the system is the
match between system and the real world. Namely, the system communicates with the
users in quite simple and understandable terms. However, some concepts used in the
system are not fully graspable for the users. An example of that is the zone system in
Copenhagen, which causes the users a lot of confusion.
The obtained results give direct answers in terms of the 
pragmatic quality 
of the user
experience of the system, whereas the 
hedonic quality can only be assessed indirectly (see
Section 3.3). Namely, on the basis of the collected data it can be concluded that the affective
consequences the product brings, i.e. the 
emotion and affect facet of UX, are in many cases
negative as the outcomes of the interaction with the system include elements of
dissatisfaction, disappointment and frustration. Also, the aesthetics of the technology, i.e.
the 
beyond the instrumental facet of UX is not satisfying for some of the users. Lastly, 
the
experiential asset of UX (see Section 3.3.2) strictly correlated with the user’s expectations,
motivations and needs points out into a direction of negative user experience as the system
failed to fulfill the motivations and needs of the majority of users.

5.4 Recommendations for System Improvements
Given the current system as the starting point, there are several recommendations that can
be made to alleviate the identified usability problems without redesigning the whole
system. These recommendations are discussed below, whereas the alternative and more
radical approach of redesigning is presented and discussed in the next chapter. The
tradeoff between these two tactics involves balancing the work needed versus the possible
outcome. In this section I will focus on recommendations for incremental improvement of
the existing system, which can be done fairly easily, but have also limited impact.
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The user interface of the screens should be more inviting for interaction in order to
overcome the 
first click problem (see Section 2.3). This means two things: firstly, it should
be obvious to anyone who looks at it from distance that the screens are interactive.
Secondly, the screens should look aesthetically appealing, e.g. through appropriate colors,
animations, better contrast level etc. For instance, the title screen could contain a question
text that invites for interaction or common UI elements such as buttons that suggest
interaction. The color scheme should be modern and should preferably mimic color
schemes of modern mobile applications. Also, the uncovered motivation of the users,
namely the search for transport-related information could be used as an attracting factor,
by e.g. making it clearly visible on each screen that they provide such information. For this
purpose an icon or a short text could be used. Here, however, it needs to be mentioned that
the text used should only be shown in English (and not in both English and Danish as it is
currently) to reduce visual clutter because the target group is international tourists
arriving to Copenhagen.
A smooth touchscreen experience is essential to all aspects of the user experience of the
technology. Therefore, improvements should be made to how the touchscreen registers
clicks. Hopefully, this improvements are not constrained by the touchscreen hardware
itself, but can be made through software configuration or calibration. Especially, it was
observed that in some clicks were not registered at all or had to be repeated many times by
the users.
The whole transport-related experience could be greatly simplified by improving
interlinking between the existing information. Namely, after the user finds the route to a
particular place in the city, it should be possible for him to easily navigate to the
information about tickets and zones. That could be obtained by adding some more buttons
on to the map screen, e.g. a “Tickets” button placed just next to the “How to get there”
button (see below). From the “Tickets” screen it should either be possible to go directly to
zones or the zones system details should be completely transparent to the end user and
only the information about the number of the zones needed should be presented
depending on the particular route chosen by the user. The improved interlinking would
thus enable improved navigation which is schematically depicted in 
Figure 5.13 - as
contrasts to 
Figure 5.14 depicting the existing solution. Lastly, regarding the navigation, it is
worth considering to have one always present “Back” button so that the user can always go
back to the previous screen, similarly as it is possible in web browsers. By improving
interlinking and providing a visible navigation button the interface would satisfy the
usability goal of “Recognition rather than recall”, and it would reduce the extraneous
cognitive load on the interface (see Sections 3.3.1 and 3.4).
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Figure 5.13
Existing navigation model prepared on the basis of the existing system analysis.

Figure 5.14.
The proposed interlinked navigation model for the existing system.
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As the collected data points out, many of the users were in doubt about how to find a way
to their hotel or any other location in the city. It is therefore proposed to change the label of
the map feature from “Show map” into “Get directions” so that the user immediately gets
informed that this feature will enable him to find a way to a chosen place. The changed
label will hopefully function as a call-to-action focusing the attention of users and quickly
triggering the right association in the user’s mind (see Section 3.5).
Since many of the users were interested in finding quick information about getting to the
central station or the city center and the kind of ticket that would cover the trip, it is
proposed to include this information directly after clicking on the “Transport” feature.
Currently, the space is largely unused - it only contains a short note about the overall
characteristics of the public transportation system in Copenhagen (see 
Figure 5.15
).
Instead, this space could be used to quickly deliver information essential for many users,
e.g. the three means of public transport to the city center (bus, metro, train), the number of
zones required and the ticket price. Thanks to such solution some of the users may be able
to get the needed information already after the first click, and the ones with more complex
transportation inquires could proceed to the other, more detailed sections. Thereby, the
usability goal of efficiency would be addressed (see Section 3.3.1).
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Figure 5.15
The unused space at the “Transport” feature.

I propose also to change the label in the navigation menu under the “Transport” feature
from “Public transport tickets” to “Tickets” as some users expressed their confusion
regarding what is the difference between “Public transport” and “Public transport tickets”
sections.
In general the current map experience is problematic, which is shown by both quantitative
and qualitative results. A simple recommendation here would be to:
1. Add a button “How to get there” to the locations on the map so that it is completely
clear that the precise directions can be shown after clicking on the icon.
2. The individual routes should be visibly clickable so that it is clear that more details
can be revealed upon request.
3. Move the zoom in and zoom out icons to the upper right corner so that they are
clearly visible for the user.
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4. Make the search box and the drop-down list bigger so that they became easier to
click. Make sure that the drop-down list correctly responds to user’s clicks.
5. Change the placement of the pop-up keyboard to better align it with the search box
so that they are closer to each other and therefore it is easier to verify that the
keyboard clicks are registered correctly.
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6. Redesign of the Interactive Touch Wall Interface
Out of the two options for improving the existing solution, the incremental improvement
recommendations were discussed in the previous section. In this chapter I will present the
second alternative, a redesign of the interactive touch ITW system based on the findings
from the collected data. In the beginning of the chapter I explain the motivations for
redesigning the current user interface and the leading metaphors used in the process.
Subsequently, the proposed solution is presented, and the chapter finishes with summary
of the feedback obtained from the stakeholder at the Municipality of Copenhagen.
Here, it needs to be stressed that the presented redesign is intended as a vision that is only
meant to present a fresh point of view of the system (high-fidelity prototype), and not a
finished product. Hence, it is only a first step that will hopefully provide inspiration for
future versions of the system, depending on the plans and constraints of the project
stakeholders - this is also the way it was presented to the KKF.

6.1 Motivating Metaphors
Among the results obtained from the empirical investigations, the major ones were:
● seeking transport-related information is the most important scenario that was not
supported sufficiently because of multiple usability issues, which impose excessive
cognitive load
● the curiosity-driven exploration of the system is currently very low, which is in
contradiction to the original aim of the system (see Section 1.1)
● the system is not inviting enough and fails to trigger interactions both because the
interactivity is not explicit and because the unappealing aesthetics.
The above observations indicate that the current design of the ITW’s screens does not
support the fulfilment of the users’ needs, and also fails to achieve the goal behind its
development, i.e. to convey the tourist information to its target group. The proposed
redesign takes this into account and aims to address a hierarchy of user’s needs. This
hierarchy, schematically depicted in 
Figure 6.1 as a user needs pyramid, specifies that the
lower-level need must be addressed before the higher-level needs. The bottom layer is
providing the most fundamental (critical) information about transport. The next layer is
about inspiring tourists using examples of attractions placed nearby and events happening
soon (noncritical information). The last layer, which is out of the scope of this redesign, is
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about presenting other attractions and events that take place anywhere in the city
currently or in the future.

Figure 6.1
. The pyramid of user’s needs that the design addresses.
The results and the presented need pyramid are used as the motivating factors in the
proposed redesign. Thus, the overall vision of the redesign will be centered on the below
three metaphors:
1. Inviting
: the system needs to clearly indicate possibility for interaction and inform
the user what he can gain from an interaction. Moreover, it needs to have appealing
aesthetics to capture attention from the distance. These are prerequisites to actual
usage, and they are intended as means of overcoming the first and second
thresholds of phases of interactions (Passing by → Viewing and Reacting → Direct
Interaction, see Attention Funnel Model in Section 2.2).
2. Smooth
: the main usage scenario being the search for transport information needs
to be treated as the primary dimension of the system design, but it needs to be
dramatically simplified and accelerated (i.e. route, tickets and zones information on
a single screen). In fact, presenting this primary dimension smoothly and quickly
leaves more time and opportunities to present other exploratory dimensions,
containing noncritical information.
3. Inspiring
: the system should inspire the user in the context of his actual destination
and time in the city. However, inspiration can only be effective after the need for
critical information (i.e. transport) is already satisfied.
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6.2 Redesign of the System
Based on the motivating metaphors, the system was redesigned around the transport
dimension. This means that the transport feature is promoted to the main screen in a form
of a clearly visible search box. This is though as the main interaction trigger. The other
dimensions like attractions, events etc. are then available only after the transport
information is already known to the user, and are adjusted to the user’s destination and the
current date. The intended interaction flow looks as below:

Figure 6.2
The intended interaction flow on the screens.

Below the individual screens involved will be presented and discussed with respect to how
they fulfil the three motivating metaphors mentioned earlier. Please note that a video
recorded demo of the interaction with the prepared interactive prototype is available at:
https://youtu.be/Wbula4kv3sQ . The prototypes were prepared using the IntuiFace
Composer 4 software.
Main screen
The main screen (shown below in 
Figure 6.3
) consists of two major parts: the directions
search box and neighborhoods overview carousel.
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Figure 6.3
The main screen of the redesign proposal.
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The directions search box being exposed on the main page serves two main purposes:
firstly, it invites for interaction with its call-to-action question “Need directions?” and its
Google-like search area, and secondly, it allows the user to smoothly and quickly query the
system for transport information. The search box works in a standard way, i.e. after
clicking on the text edit, an onscreen keyboard pops up allowing user to type in a desired
location. The user approves his selection and starts the search process by pressing the
“Search” button. The results will be presented on another screen.
The carousel contains a series of labeled photos depicting the neighborhoods of
Copenhagen. The pictures can be clicked to get more information about the neighborhoods
and its attractions (an example of this will be discussed later). The carousel is animated
and can be manipulated using the swipe gesture. If the screen is not used for 15 seconds,
then the photos are rotated automatically every 10 seconds to add additional visual
attraction in the form of image transition animation. Hence, the carousel serves two roles:
it both caters for the users who are immediately curious about the city, as well as it makes
the appearance of the wall more aesthetically appealing from distance by showing some
interesting pictures and animations.
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Figure 6.4
The simulation of the new interface in the airport context.
In addition to the two described main elements, there is also a row of icons, which are
intended to give the user an intuitive overview of the functionality of the system. In
addition, they serve as a visual separator between the two main sections. They are
themselves not clickable. Finally, the main screen contains an animated hand icon that
suggests interactivity from the ITW from distance. This animation is shown automatically
after the screen is not being used for 30 seconds, and disappears as soon as the user starts
interacting with the ITW. Last, but not least, the overall color scheme and font selection
used on the main screens as well as the other screens is aimed at conveying a modern and
playful impression of the system and the city itself.
Figure 6.4 shows a simulation of the new interface in the context of the ITW at the airport.
This is the approximate impression that a person would get when passing by the ITW with
the new design.
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Figure 6.5
The neighbourhoods details screens for Islands Brygge.
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Neighborhoods details screen
The user arrives at this screen by clicking on one of the neighborhoods pictures on the
main screen. An example of the neighborhood screen for Islands Brygge is shown on 
Figure
6.5.
At the top of the neighborhoods screen there is neighborhood name, a short description
text and a schematic map whose aim is to give the user a high-level impression, in which
part of the city the neighborhood is located. Directly underneath are listed selected
attractions worth visiting within the area. Each of the attractions photos can be clicked to
display more detail. This screen is generally similar to what can be found in the existing
system, but the notable differences are the simplified layout, the reduced number of text
and improved graphical design.
One of the interesting additions is the “Send this to my phone” button at the bottom of the
screen. The idea here is to provide a way of sending the current content of the screen
directly to the user’s phone in form of a MMS or an e-mail. In the case of MMS, a complete
screenshot of the user interface could be sent, whereas in case of the e-mail a link or a
screenshot could be sent as well. This functionality is intended to address the need of the
users to be able to take the found information with them after leaving the wall. This need
was expressed as described earlier in the previous chapter. By having a possibility to send
the screen content from every page of the system, the user can thereby bookmark several
interesting attractions, events and journey details for reviewing later on when he arrives to
the city.
Last, but not least, this screen presents the “Home” button in the top left corner. This kind
of button is intended to be placed on every page of the system to provide easy and uniform
way of returning to the main screen of the system.
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Figure 6.6
The redesign of the transportation screen.
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Transportation screen
The transportation screen is intended to be one of the most important screens of the
system. This is because the majority of the users will use it directly after seeing the main
screen. The goal of the screen is to first and foremost provide all the necessary transport
information like route, tickets and zones in a single, simple and smooth way. The secondary
goal of the screen, which comes into picture after the primary goal is met, is to inspire the
user to explore the city. This secondary goal is done in the context of the transport
information, meaning that the events, attractions and activities being presented are nearby
the transport destination and happening within the next one or two days. The
transportation screen with search results for an example hotel is shown in 
Figure 6.6
.
The primary section of the screen is the result of the transport search performed on the
main page. On the right side there are a number of steps for the simplest route found to the
destination. It is intentional that the user is not presented with any alternatives for the
route to take and the route is chosen for him automatically based on the simplicity of the
commute. While it is not sharply defined what constitutes the simplest route, it should be
somehow correlated with the list number of transportation switches and relatively short
travel time.
When the transportation steps appear on the screen animated where the first step appears
first, the second afterwards and so on until the last step is reached (a video recording of the
interaction with the prototype, including the mentioned animations is available at the
earlier mentioned link). The individual steps are marked with a corresponding icon and
approximate time duration. The steps in the presented example are as follows:
1. Walk to the metro station
. It is important to make the user aware that the metro
station can be easily reached by walking within the airport. Having this step as the
first one also suggests that the user does not have to look for buying the tickets until
he arrives at the metro station.
2. Buy a ticket
. This step covers several types of information that are delocalized in
the current version of the system. Namely, it is the single place where the ticket, the
price and the zones information is summarized and compared. In the presented
example the system gives the user three ticket options in a comparative form. This
information should be sufficient for the user to decide, which kind of ticket is best
for him.
3. Board any metro train
. This step signals to the user that after buying the ticket he
does not have to think about which metro train to board, but can simply board any
of the available.
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4. Relax and enjoy the ride. 20 min
. This step is intended to inform the user that the
metro trip will take approx. 20 min. Knowing this the user can plan his activities
better.
5. Get off the metro at station 
Kongens Nytorv
. The important piece of information
is here the name of the end station.
6. Walk to hotel Standard. 2 min
. This step indicates to the user that only a short
walk is needed after leaving the metro. At that point the user can rely on asking
people on the street for precise direction on the map in his smartphone or on the
map given in the top left corner of the screen that shows the walking route from
metro to the hotel. As mentioned before, the map as well as the found
transportation details can be bookmarked by the user by using the “Send this to my
phone” feature.
In addition to the route details and the map, there is also a weather widget that informs
about the current weather in the city.
After the transport information is shown, the bottom half of the screen also appears. This
part of the screen serves the inspirational purpose - it is meant to present the user with
possibilities of city exploration in close proximity to his hotel. The individual attractions,
events and dining places are shown as rows of photos that can be swiped horizontally to
reveal more items. Each of the pictures can be clicked to reveal more information. While
the present version of the prototype has only pictures without any labels, it should be
considered whether some short descriptive labels should be added, e.g. “Nature photo
exhibition, Modern Art Gallery, Monday 18.00, price 120 DKK”.

6.3 Feedback from the Main Stakeholder
The design prototype was evaluated by presenting it to the main stakeholder of the project,
i.e. the KFF. Alternatives considered were getting the real users opinion or performing
usability testing similar to the ones described in section 3.7.3. However, the time
constraints of this project did not allow for this form of evaluation. This is not only due to
time required to perform the investigation itself, but also due to time that would be
required to completely finish the prototype so it has the same amount of functionality as
the real application. This will be further discussed in the “Future work” chapter of the
thesis.
The presentation of the prototypes for the KFF consisted of showing the intended
interaction flow, the screens and discussing the possible outcomes of the new design. The
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overall feedback was very positive, and the KFF appreciated the potential of the design to
positively affect the tourists experience in the airport. However, the KFF identified minor
interface flaws, which could potentially negatively influence the overall performance of the
system. The detailed comments are listed in Appendix 6 due to space constraints.
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7. Discussion and Future Work
There are several ways in which this work could be improved in the future, and the
presented conclusions strengthened.
First and foremost, the amount and quality of the collected data could be improved. One
way to do this would be to obtain a bigger sample, and thus improve the statistical
significance. This would help to reduce possible biases such as age, gender and nationality.
Also, if the environmental constraints would allow, it would be beneficial to conduct longer,
more in-depth and more structured interviews and usability tests. Lastly, video recordings,
which were unfortunately not possible to conduct, would give a chance for a more detailed
and comprehensive observations, and thereby reduce the observation bias on the
interviewer’s side.
Given more time and possibilities for a proactive engaging the users in the baggage reclaim
area, it would be valuable to also test the proposed redesign prototypes. This testing could
take the form of a formative investigation to obtain user’s impressions. This could be done
by using scenarios similar to the usability testing performed on the existing system. In
order to achieve that the prototypes would have to be also extended to more completely
mimic the finished product. This could be supported by investigation of the users’ needs
independent of the current ITW implementation to possible include some fresh ideas and
previously unknown aspects.
A group of people that was not captured in the collected data are the passengers that saw
the ITW, but did not approach it. It would be very interesting to investigate this group with
respect to their long-distance impression of the system, and the reasons for which they
decided to not to approach the ITW. Moreover, it would be interesting to ask such people
what their primary needs are after landing in Copenhagen, and whether they correlate with
the needs of people that used the ITW.
A more holistic picture could be taken of the ITW system in the context of various
passenger services provided by the airport. This way the user experience of the ITW could
be made a part of a larger “arrival experience”. This could mean investigating the needs of
passengers from the moment they get off the plane to the moment when they leave the
airport.
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The scope of this project left out the topic of the mobile version of the ITW software. The
mobile version can be seen as a natural extension of the physical ITW, and one of the main
goals of the stakeholders is to promote the application among the tourists. Therefore, the
user experience of the ITW could be interpreted in conjunction with the user experience of
the mobile counterpart. This would open several possibilities for interesting extension of
the current work. For instance, the mobile application could enable the user to carry the
found information with him. This could be achieved by synchronizing the state of the two
systems, i.e. if the user leaves the ITW open at a certain page, then the same page would be
visible at the mobile application. Also, the mobile version and its user experience could be
made dedicated to the context of mobile devices, i.e. the application would not just be a
smaller version of the ITW system, but a dedicated solution.
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8. Conclusion
The work presented in this thesis was done within the area of interaction design for public
displays. The particular problem being addressed was the evaluation of user experience of
the interactive touch wall system in the Copenhagen Airport.
The goal of this evaluation was stated as the following research question: 
How is the
interactive wall in the Copenhagen Airport used by the users, and how it can be optimized to
deliver a good user experience? In order to answer this question the following theories and
research methods were deployed: concepts of usability and user experience, cognitive load,
information labeling, observations, interviews and usability testing. The obtained results
were found to point out several usability flaws of the current solution, and allowed to
formulate improvement proposals. The possible improvements to the methodology and
data collection process were discussed.
The most important findings about the interactive touch wall system include:
● transport information is the primary need of the users as contrasted with tourist
attractions and curiosity-driven scenarios
● only 43% of users managed to find all the needed information
● the user interface fails to attract users from distance and trigger interaction
● several major usability issues, including overall map usability, touchscreen quality,
information labelling and interlinking
In addition to evaluating the system and proposing empirically grounded improvements,
this thesis also proposed a radical redesign of the system based on the users’ feedback. The
presented redesign is focused on inviting the users to interaction, delivering transport
information smoothly and using the context of the transport route to inspire further
exploration of the city. The created interactive prototype was demonstrated to the main
project stakeholder, and an overall positive feedback was received.
All in all, I am satisfied with the process of conducting the project and the obtained results,
especially given the time and external resource constraints. The gained insights were
valuable not only for the thesis author, but also for the main stakeholder of the interactive
touch wall project, and will be taken into consideration when designing the next version of
the system. Finally, the presented work opens up a number of possibilities for future
extensions, including additional evaluation of the redesign, and focusing on the user
experience of the mobile application accompanying the system.
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Appendix 1
Interview with Marie-Louise Lotz, Passenger Director in the Copenhagen Airport. The
interview took place on the 19th of February 2015 in PAX meeting room, in Terminal 3 of
the Copenhagen Airport. The interview was conducted in Danish, and for this reason the
interview guide and the answers given by Marie-Louise Lotz are in Danish.
The goal of the interview was to gain a deep and broad understanding of motivation and
goals that has led to developing the interactive touch wall in the Copenhagen Airport, the
project’s roots and background, what the target group for the product is, and how does the
content available on the screens addresses the target group’s needs. Moreover, the
interview was also aimed at understanding how the Copenhagen Airport collaborated with
the Municipality of Copenhagen around the project, and what the success criteria for the
interactive touch wall are.
The first part of this appendix is the interview guide, which was used as a structure for the
whole interview. The second part consists of the most relevant excerpts from the interview
in form of both direct quotes and paraphrases. The answers gained during the interview
are divided into various thematic groups.
Interview guide:
1. Hvorfor indgik I et samarbejde med KFF og WoCo? Hvad vil I gerne have ud af
samarbejdet?
2. Hvorfor har I valgt at sætte informationsvæggen op i bagageområdet?
3. Hvorfor har I valgt at lave en digital skærmløsning?
4. Hvordan har I udvalgt, hvilken information der skal være på informationsvæggen?
5. Hvad vil I opnå med væggen? Hvad er succeskriterierne for projektet?
6. Har I lavet en undersøgelse blandt rejsende omkring deres informations behov?
Hvis ja, hvad siger resultaterne?
7. Hvordan blev det bestluttet, hvilke informationer vil blive vist på væggen?
8. I hvilken grad svarer de informationer på de spørgsmål rejsende i Kbh Lufthavn
stiller jer? Var feedback fra information desk inkluderet i det?
9. Har i nogle planer om at “promovere” væggen (eller bare gøre de rejsende
opmærksomme på) blandt de rejsende efter den bliver sat op?

Answers given by Marie-Louise Lotz divided into thematic groups:
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Motivation for the project:
“Der handler det om, at bringe byen tættere til lufthavnen. Ind i lufthavnen kan du sige. For
os handler det om, at vi rigtig gerne vil gøre det mere tydeligt for passagererne, hvilket land
de er kommet til. Hvad er det for en by. Hvad er det for et område. Og samtidig signalere, at
byen ligger meget tæt på. Vi vil gerne bringe nogle elementer ind af, hvad København er,
nogle ikoner fra København, som passagererne kan se, når de lander. Det er den strategiske
vinkel på projektet.”
“De undersøgelser, som vi laver i dag, de viser, at passagererne faktisk ikke rigtig ved, hvor
de er landet. De kan ikke se, hvor de er henne. Derfor har vi valgt at lave et endnu tættere
samarbejde, end det var i forvejen, med Wonderful Copenhagen og nogle af vores andre
stakeholders. Lad os bringe nogle tydelige klare elementer ind, som man også finder i
byrummet. Det er derfor.”
About the collaboration with the Municipality of Copenhagen:
The Copenhagen Airport is already involved in joint projects with the Municipality of
Copenhagen, for instance Øresundsregionen, Copenhagen Capacity and Wonderful
Copenhagen. All these projects are aimed at increase growth of the airport and the
municipality. Due to the changes that happened in the Municipality of Copenhagen, i.e. the
fact that the Culture and Leisure Department (KFF) is now responsible for official tourist
information in the city, new possibilities for collaboration has opened. The CPH wants to
grow and give the passengers better service, and the KFF wants to reach the tourists at the
earliest stage of their travel, so the two parties could meet and work together towards the
same goal: to give a better welcome to the passengers.
“Det vi har taget fat på er jo ikke kun Københavns Kommune. Det er på alle de parametre,
der rammer os, der vil vi gerne have et aktivt samarbejde. Hvor begge parter bidrager. Der
er derfor vi har sagt begge dele skal med. Vi har et behov for at passagererne ved, hvor de
er landet. Københavns Kommune har et behov for at byde turisterne velkommen til vores
by. Derfor kunne vi se fordele ved begge ting. Det er derfor vi har begge dele - både det
funktionelle og det oplevelsesmæssige. Det er første skud på den her udviklingsstamme.”
“I og med, at samarbejdet dukker op med KK, så vil vi gerne hjælpe med at brede
turistinformationen ud, så det ikke kun er inde i byen. Det er en del af deres strategi, som
jeg forstår det. De vil gerne have turistinformationen på udvalgte steder i byen og nå
længere ud til borgerne. Inden vi nåede frem til skærmløsningen, så havde vi en teststander
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stående i bagageudleveringen, hvor KK har fået lavet nogle likes og set, hvad brugerne
trykker på. Det passer nok godt sammen med lufthavnens oplevelse af, at det handler om,
hvordan passagererne kommer her fra og ind til byen. Jeg tror, at det der har gjort, at vi er
landet, hvor vi er. Så specielle segmenter, nej, det kan egentlig være hvem som helst.”

About the success criteria for the project:
“For vores vedkommende er oplevelsen af at være i vores ankomstområde. Vi vil gerne
ændre ventetid til oplevelsestid. Og det kan vi måle på. Det gør vi allerede. Vi laver 120.000
interviews om året, hvor vi bl.a. spørger, hvordan passagererne oplever det at vente på
deres bagage. Der kan vi forhåndenlig se en ændring. Det er en af de KPI'er, jeg har, at den
oplevelse bliver mere positiv, end den er i dag.”
About placement in the baggage reclaim area of the Copenhagen Airport:
The baggage reclaim area is in constant development, and the main goal of different
projects is to change the way this part of the airport is currently perceived by passengers.
This is how passengers currently experience the baggage reclaim area: “For det første har
passagererne følelsen af, at de går ned i en kælder, når de ankommer. Så synes
passagererne, at der er mørkt. Det tredje passagererne siger er, at de ikke venter lang tid på
bagagen, men at det er kedeligt at stå og vente. Det er de tre ting de siger. Så for os er
one-stop-service blot et del element i ændringen af passageroplevelsen. Vi gør mange
andre ting også. Men altså, vi måler på det. Det er en af KPI'erne. Passagererne skal opleve
at det er meget mere behageligt at få deres bagage, når de lander og de skal vide, hvor de er
landet.”
Furthermore, the baggage claim area is a place, through which all the passengers have to go
in order to leave the airport. For this reason, this is a crucial place for giving the passengers
the information they are in need of. In particular, the possibility of giving the passengers
the desired information, while they are waiting for their luggages, is seen as a powerful
way of improving the experience of being in the luggage claim area.
“Det har vi fordi, det er her, at passagererne orienterer sig. Når passagererne lander. Ved vi,
at det første de tænker på, det er deres bagage, det næste er, hvordan de kommer videre.
Derfor kunne vi lige så godt sætte den op i det område. Det giver mere ro for passagerne.”
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“Ja og vi ved også, når vi sammenligner os med mange andre lufthavne, det er det
passagererne gør i et ankomst område. De forlader det meget sjældent, med mindre de ved
hvor, de skal hen. Så det giver mere ro, at placere væggen her. Det kan godt være, at vi har
data på det fra vores undersøgelse. Det kan vi vende tilbage til, hvis I har brug for det. Hvis
det er noget, som der skal understøtte jeres opgave.”
“Det kunne man sagtens, men så taber vi passagererne. Så skal de til at finde den (væggen),
når de kommer ud. Derfor - af nemhed, lethed og overskuelighed er den placeret inde i
bagageudleveringen. Det er det samme ift. at købe togbilletter. De kan også købes i
bagageudleveringen og så har passagererne en ro, når de træder ud af
bagageudleveringshallen. Her er der nok andre ting, som forstyrrer deres blik. Eks. i
hvilken retning skal de så gå? Det er det, som vi har forsøgt at skabe inde i bagageområdet.”
“Ja, men det er også rigtig. Men man kan sige, at bagageområdet er et sted, som alle skal
igennem. Det er et sted de opholder sig uden rigtig at vide, hvor de er, men de skal være
der, for de skal have deres bagage med. Og det vil vi gerne udnytte, eftersom de er implicit,
at de skal igennem der - de har bagage med; så hvad kan lufthavnen gøre, mens passagerne
er der. Effektiviteten vil være tilstede i og med at bagagen kommer hurtigt på båndet. Det
handler om teknik og den har også hjulpet os med at muliggøre ting, som ikke har været
det tidligere. Der er sket en eksplosion af ting og data der kan forbindes - som vi kan
udnytte til passagerens fordel. Det er nogle af de ting, der har gjort, at vi arbejder med
oplevelsen. Og så det, at passageren i lang tid har sagt, at de synes, det er kedeligt at
ankomme i Københavns Lufthavn. Der sker ingenting og de forstår ikke, hvorhen de er
kommet til. Noget måtte der ske.”
About passengers’ information seeking behavior in the airport:
“Jeg vil sige, de passagerer, som ikke rejser så ofte. Det er normalt de passagerer, som
henvender sig mest eller er mest usikre. Der er overordnet to typer; der er dem, som gerne
vil spørger og så er der dem, som er flove over at spørger. Dem som tænker, at de burde
vide tingene. Ellers vil jeg sige, at man som rejsende kan få et behov alt efter, hvordan man
rejser og hvilket formål man har med rejsen. En forretningsrejsende kan rejse meget enkelt
og let igennem lufthavnen - de har måske et formål, der hedder, at de skal til møde et sted.
Men samme person kan ugen efter rejse med sin familie og bliver påvirket af at have børn
med eller noget andet. Så det kommer også an på, hvad er det for et miljø, som man rejser i.
Det er altså lidt forskelligt, men de fleste af vores rejsende er meget selvhjulpne og bruger
teknologien til selv af afsøge mulighederne, hvad skal de og hvor skal de det - og mange
andre spørgsmål end bare det at finde vej i lufthavnen. Men om sommeren har vi mange
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turister og det er overvejende dem, som skal have hjælp og som søger information - om
alt.
”
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Appendix 2
Interview with Bianca Jørgensen Mercier, project manager in Municipality of Copenhagen’s
Department of Culture and Leisure (Kultur- og Fritidsforvaltningen, later referred as KFF).
Bianca Jørgensen Mercier is responsible for the coordination of the design and
development process of the Interactive Touch Wall in the Copenhagen Airport (later
referred as CPH), and also for communicating with the CPH.
The interview took place on the 10th of March 2015 in the Municipality of Copenhagen’s
Department of Culture and Leisure’s center on Nørre Søgade 35 in Copenhagen. The goal of
the interview was to gain a deep understanding of motivation and goals behind developing
the interactive touch wall, the project’s roots and background, stakeholders involved in
development of the product, collaboration with the Copenhagen Airport, what the target
group for the product is and how does the content available on the screen addresses the
target group’s needs. Due to the fact that the interview took place two months before the
interactive touch wall was deployed in the airport, part of the interview was also dedicated
to gaining an understanding of how the product looks like, and how the content is divided
in the different interactive screens. This part of the interview is not included in this
appendix as the interactive touch wall is thoroughly described in the thesis (see Chapter 4).
The first part of this appendix is the interview guide, which was used as a structure for the
whole interview. The second part consists of the most relevant excerpts from the interview
in form of both direct quotes and paraphrases. The answers gained during the interview
are divided into various thematic groups.
Interview guide:
1. You represent Municipality of Copenhagen’s Department of Culture and Leisure. Can
you shortly describe your work and main tasks?
2. The project you are doing currently is a collaboration with the Copenhagen Airport.
Does the project have any title?
Is it the first project you do together or have you already done some other projects
together before?
3. What is the motivation for the project? What are your trying to accomplish?
4. What other stakeholders are involved in the project (if any)? What is their role?
5. How the project in the airport fits in the whole strategy Copenhagen Municipality
has with regards to the tourists coming to the city?
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6. Are you responsible for designing and implementing the interactive wall from the
Municipality’s side?
7. Who is the target group of this product? Is it tourists or any kind of passengers in
the Copenhagen Airport?
8. What do you want to obtain by putting the interactive wall in the luggage claim area
of the Copenhagen Airport? What expectations do you have towards the product?
9. How are you going to measure its success? What kind of parameters are you
planning to use to evaluate the wall?
10. How did you decide about what information the wall will be displaying? Did you
base it on any user research? Not necessary aimed at uncovering users’ need for this
particular wall, but maybe you used any other source, like e.g. any report done by
any external organisation?
11. You mentioned before that one of the objectives of the wall is to ease the access to
the information that traditionally have been provided by the tourist office at the
airport. Are the information displayed on the wall the same information the tourists
ask about at the information desk?
12. Can you describe the different parts of the wall and what role they will have?
13. How did you design the wall? Who has done that and what was it based on?
14. Why did you decide to come up with such a digital solution? Why is it the big
interactive wall and not, for example, smaller digital self-service displays available
for even more people in the same time?
15. Is the wall going to be integrated with any other digital services, e.g. apps? If yes,
how?

Answers given by Bianca Jørgensen Mercier divided into thematic groups:
Municipality of Copenhagen’s Department of Culture and Leisure’s role:
“Since the 1st of January the Culture and Leisure Department took over the official tourist
information in the city from Wonderful Copenhagen. We used to be just Culture and
Leisure Department from the city, but now we are also the official tourist information for
Copenhagen. So of course it’s an advantage that we have some of the culture and leisure
activities in the city, and we will also now have the channel to tell the tourists about it, and
not just the citizens.”

About the collaboration with the Copenhagen Airport:
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The project has a work title called “One-Stop Service” or “Cph Check Out” and is a result of a
collaboration with the CPH. Part of the One-Stop Service is also a display wall owned by the
DSB, where timetables for buses, trains and metro are shown. The city of Copenhagen has
other collaboration projects with the CPH regarding development of the whole city, for
instance project aimed at attracting more investors or big hotel chains to the city. The
project that actually takes place in the airport is the first one of its kind.
About the other stakeholders (DSB that is responsible for the DSB wall where different
timetables are presented): “They (DSB) are more partners with the airport. So the airport is
like in the middle and cooperating with us on one side and with DSB and Movia on the
other side. So we’re not actually collaborating together. The airport is hosting all these
services, and we give some of the services and Movia and DSB give the other services. (...) I
just need to remember… but we are collaborating with Movia and DSB because in our
tourist information in the iSpot we also have more detailed information about
transportation possibilities. So we… yes we are also collaborating with them. But the
tourist information was already collaborating with them because transportation in
Copenhagen is something the tourists always ask about. It’s really difficult to understand.
So they’ve always been trying to… can you make it easier, can you give special tourist pass
or what can you do.”
“I think that the background is that the airport had hired this company called Bysted to
make an offer… or to make a concept about how should we make this luggage claim area
work. And what they suggested was that we make two walls: one here, and one at the other
entrance, and… I think it was pretty clear from the beginning that that’s what the airport
wanted, so if we wanted to play along that’s the possibility they had. We didn’t really… I
think there was a lot of negotiations already where is it interesting for the airport to have
information from the city, do we need it at all, what’s the bother and so on. So I think when
we actually arrived at this point where they said: “This is what we suggest”, and we were
like “Great! Let’s do it!”. We didn’t want to do further negotiations because they really they
don’t have a lot of space. But you’re totally right - we could also just have one screen here,
and one at the other side of the airport, and one somewhere else. I know they have that at
different other airports, and maybe that’s what we will do in 4-5 years or when we become
smarter. The airport is also rebuilding this whole area, so maybe we will do it differently
when we’ve tried this.”

Motivation for the project and expectations towards it:
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The main target group of the ITW is international tourists coming to Copenhagen, and the
ITW was developed to serve them. For this reason the events and activities presented on
the screens are in English or concern activities where language does not play any role. The
citizens of Copenhagen are the secondary target group.
“There are two main goals, and the first one is to... and we share that with the airport of
course, luckily... The big goal is to give a better welcome to visitors in Copenhagen. We want
to do that with two things: we want to give them the information that they need at arrival:
what kind of city am I in, what’s the transportation like, what are the attractions, what’s
going on now right now. So the information service part. And then we also want to make a
special sense of place so that you feel like you are already in the city when you have arrived
at the airport.”
“We were hoping to brand Copenhagen in a slightly different way than it’s been done
before. Before Wonderful Copenhagen branded Copenhagen with the big tourists
attractions: the Little Mermaid, the Castle, the Queen and so on. And we want to show also
some of the smaller and more local and creative cultural and leisure activities because
that’s our thing. And we know that a lot of tourists want this. A lot of tourists want to meet
the locals or eat like the locals or you know… So that’s what we’re hoping to add. We’re not
taking… Of course it’s still the Little Mermaid and other big attractions, but now we’re just
adding all these little more creative things.”

About the strategy towards the tourists in Copenhagen:
“The tourists area is quite new to us, so the strategy is not completely established yet. But it
fits perfectly into our citizen service strategy where we need to be more efficient, and we
need to have more self-service, and more digital information instead of personal service.
Because it’s cheaper. (...) Human service is something we’re trying to do less in the city.
We’re trying to do more self-service online. (...) It also suited the airport better because
they don’t have enough room for more people. We couldn’t put up a desk in luggage claim
area.”

About the current tourist information service in the airport:
The information desk in the airport, which is placed outside the luggage claim area, in
Terminal 1, is hosted by the CPH: it is airport’s arrival service, and therefore conveying
tourist-related information to the passengers is out of the scope of their tasks: “They want
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to give arrival service and information about the airport, but they are not that interested in
giving tourist information. So we’re hoping to meet this need with this wall.”

About placement in the luggage claim area:
“The rest of the airport has already been kind of redesigned and renovated. And the
luggage claim area was kind of the last thing to work on. So the airport had this big bureau
to design what this area should look like, and they had a lot of different suggestions. And
then they also said: here and here and here you can collaborate with the city, here you can
collaborate with Wonderful Copenhagen - now it’s the same thing, now it’s just the city. So
that’s why”
“The Airport wanted to make…. hm… “gør ventetid til oplevelsestid”, so to use the time
when you’re waiting for your luggage for something more interesting. So we agreed with
the airport that it is better to put digital self-service screens, but we would be able to call an
employee on screen, like a Skype call, so that you would still get some personal assistance,
but… yeah, it is much cheaper that having a person standing there all day.”

About the development of the interactive touch wall:
The KFF took over an iSpot application from the Wonderful Copenhagen organisation. That
was the starting point for the development process - the application was redesigned to
serve the new purpose. The same system as in the airport is available in the tourist
information center, in the city hall and will be placed in some more places in the city where
tourists come (libraries museums etc), when the product is ready. The main goal is to give
the tourists more service that does not cost a lot. The project in the airport is a trial, and
based on the findings from this trial, the product will be further developed.
“We’ve only been given resources to do this for 2014 and 2015, and then it’s over. So now
we need to prove that the trial was a success, and we need more money to keep it going
and to expand.”
A private company called Oncotype was involved in the project: “Oncotype was the
leading… was the one who suggested something first, and then we discussed it, and we
turned the screens the other way or… They were the ones who also suggested to put up
like a film up here with information that you can read from far away. The purpose of this
films that will run up here is that you can stand at the luggage thing and wait for your
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luggage, and still read “Oh, it’s only 15 minutes to Copenhagen. So you will get some
information even though you don’t come over. It shouldn’t just say “information”, it will
explain what you’re getting on all four screens.”

About the content available on the screens and how the mobile application is supposed to
support the interaction:
“We collected frequently asked questions from the information desk at the airport and
from the tourist information in the city. So we kind of combined this. And it’s a lot about
transportation and what’s going on. And then we used common sense to think about: this is
not the place where you want to stand and read the whole book about Copenhagen. So you
just need to know.. It’s more like teasers and an overview: this area is interesting and it has
like few teasers, and then you want to take the app with you and find out more when you
arrive at your hotel.”
“The app and the screens at the wall have completely the same structure. It should be very
visible that you can take the app with you. So we have this one big challenge, that right now
there’s no wifi in the area, but it’s coming. It should come within a few months. So we’re
hoping that will help, because otherwise… I think it would block a lot of tourists, they don’t
want to pay, they are afraid of paying, so...”

About the ITW’s design:
“We do know that there is a huge fight for the passengers attention. They need to look if the
luggage is arriving, they need to look where is the exit, there is a lot of commercials, adverts
all over the place, so… It’s very… We did think a lot about it, and that’s why also we chose
the design which is quite… not so commercialized, we’re hoping. It should be very, you
know, calm and clean and look official.”
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Appendix 3
This appendix contains raw notes from the airport observations and interviews with the
users of the Interactive Touch Wall. Each participant is described separately, and
granularity of data is dependent on the contextual factors (e.g. was the participant in rush
or not, was he willing to share his thoughts or not, was it possible to observe detail of his
interaction or not etc.) and language level of the participant.
Person 1
A guy comes to the wall after looking at the DSB wall. He uses the map, tries to find a way to
his hotel - types in the street where his hotel is located into the search box, but then he
doesn’t know what to do next after he sees the street marked with an icon on the map. It
takes him a while to locate the plus and minus icons to zoom in and out. He stops using the
wall after finding the street on the map, he doesn’t try any other feature. Interaction took
approx. 2 minutes. When I ask him about why he was using the wall, he says he wanted to
find a direction to his hotel, but he didn’t know how to do it - that’s why he says the wall
isn’t useful. He says: “Maybe people want something like Google? Something like to and
from function”.
Person 2
A couple with a baby comes to the wall. They have problems with touchscreen - it does not
respond when they click a the screen. They look at the transport feature, they read
information about the Cph Pass (among others). They finish the interaction after approx. 3
min. (don’t use any other feature) and then I talk to them. The guy says that he didn’t find
information about what ticket to buy to get to the city, but he read some information about
the Cph pass. He says he would prefer a face to face talk to a person who would give him
more information about transportation in Cph.
Person 3
A woman searches for information about transport, she uses the “Transport” feature. She
spends some time reading the information about transport, then leaves the wall. She says
she was looking for information about how to get to the city center and what ticket to buy.
She found everything about information where exactly to buy tickets - is it only available
here next to the wall? She likes the experience with the wall. It took her approx. 2 minutes.
Person 4
A woman is looking at the wall and the DSB wall, then she goes to the ITW, her husband
comes as well. They read information under “Transport” feature - about City Pass. Then
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they say they wanted to find out where to buy the City Pass, and also searched for a way to
their hotel. They say they found all the information, but they ask me whether there is an
information desk some place at the airport. They spend approx 2 minutes interacting, then
they go, they don’t use any other feature besides “Transport”.
Person 5
A woman asks me about a cemetery in Copenhagen, I invite her to use the wall, we go there
together - she uses the screen, I’m observing her. She clicks on the screen, but it doesn’t
respond immediately, she tries again and again, finally it works. She uses the map to find
the cemetery. She types in the name, but has some problems with it because she’s focused
on typing on the keyboard and she can’t see that she’s made some mistakes. Then she
realizes that (when she’s finished with typing) and corrects it. Then she can see an icon
pointing where the cemetery is, but the woman doesn’t know that she can click on it. She
wants to zoom out the map - she tries to do it with pinching, but it’s impossible, finally she
sees the plus and minus icons in the corner, she uses them. She can now see where the
cemetery is located, but she says that she won’t remember it and she says "If I could for
example print it out, that would be great". She tries to find and mark the cemetery on the
map she has in her hand. The whole interaction took approx. 5 min.
Person 6
A couple uses the “Transport” screen (read info about tickets) and then “Information”
screen (they read about Forex). They say they needed information about City Pass,
transport and money exchange. They say they found all the needed information, they liked
the whole experience. It took them approx. 3 min.
Person 7
A couple uses the “Transport” screen, the use different features (Public transport, Public
transport tickets), but after approx. 2 minutes they leave the screen and go to the
consultant window which is open and where the consultant is present. They talk to the
consultant, when they are finished I talk to them. They say they needed to find a way to
their hotel, but they couldn’t, so they moved to get the needed information.
Person 8
A group of 4 people goes to the wall and uses one of the screens. They use the “Transport”
feature (one of them clicks, the others just look at it and talk), Public transport. They
experience problems with touchscreen. They leave the wall after approx. 3 minutes. They
say they were trying to find information about how to get to the central station. They didn’t
find it, they didn’t think about using the map screen (I ask about it). They don’t know where
to buy tickets.
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Person 9
A guy comes to the wall and uses the “Explore Copenhagen” feature. He tries to swipe on
the screen, which is impossible. It looks like the interaction goes quite smoothly for him. He
takes a photo of the screen at some point. He spends approx. 5 minutes interacting. Then he
says to me: “There’s no way I’ll remember this information” (I asked him why he took a
photo at some point). He says that he was just curious and he didn’t have any particular
goal.
Person 10
Three guys go to one of the screens together, and first use the “Transport” feature, then go
to the map. They have problems with touchscreen, and also with typing in the name of the
place into the search box. But eventually they manage to find the location and the routes. It
all took them approx. 3 minutes. They tell me they were looking for a way to their hotel,
and the thought there’s no information desk at the airport, so they decided to use what’s
available. They really like the placement of the wall - they think the placement is absolutely
right.
Person 11
A girl uses the wall relatively shortly (approx. 2 minutes): she goes to “Information” feature
and then to the “Show map”. She types in a name into the search box, but then she stops the
whole interaction when she sees the icon on the screen. She tells me that she wanted to
find directions to Nørreport, she didn’t know she could click on the icon on the map.
Person 12
A couple uses one of the screens - they go directly to the “Show map” feature. They have
problems with touchscreen - they need to click several times to get a response. They search
for a place on the map and find it, then they leave the screen. The interaction took them
approx. 3 minutes. They tell me they wanted to find out how many zones they needed to
purchase to go to the particular station. They say they also wanted to find information
about the City Pass. They are disappointed that the map doesn’t show the zones. They don’t
like it (say so).
Person 13
A guy uses one of the screens. He starts with the “Information” feature, then goes to
“Transport”. He has problems with touchscreen. The interaction is finished after approx. 1
minute. The guy says that he wanted to find information about Copenhagen Card, and he
found it, but he doesn’t know where exactly he can but it - he says that the information are
not detailed enough. He says that he was annoyed by the not responding screen.
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Person 14
A girl uses the screen - she reads information under the “Transport” feature. She finishes
after approx. 2 minutes. She says that she was trying to find information about what tickets
to get. She found it.
Person 15
A couple uses the “Transport” feature. They read about the City Pass and about tickets in
general (“Public transport tickets”). They stop after approx. 2 minutes. They say that they
wanted to find information about the City Pass (they read about it earlier), and they
wanted to know how many zones they need to the city center (they also read about the
zone system in advance). They didn’t find the needed information about the zones.
Person 16
A couple with two children uses the screen - “Transport” feature. They read different
information, they have problems with touchscreen. They are finished after approx. 3
minutes. They say they wanted to find general information about the transport in
Copenhagen, and information about transport discounts for children - they didn’t find it.
They say the screen was working slowly.
Person 17
A couple uses the “Transport” feature. They spent approx. 2 minutes reading information
under “Public transport” and “Public transport tickets. Then they say that they wanted to
find out how to get to the city center, they didn’t find it (didn’t use the map). They guy says:
"We found general info about transportation, but what's the fastest way?"
Person 18
A woman uses the wall: first the “Show map”, then “Explore Copenhagen”. She spends
approx. 4 minutes on the interaction. She says later that she wanted to check the way to the
city center, while she was waiting for her husband. She says that she came because she saw
some other people clicking on the screens, and she was curious. She actually already know
how to get to the city center, but she wanted to try it on the wall. She found some
interesting information when using “Explore Copenhagen”, but she says that it’s a pity she
couldn’t send the information to herself. She likes the wall and the whole concept - she says
the content is great, and she likes the touchscreen. She would like to find some gluten free
places to dine in the city, but she doesn’t know how. The whole interaction took her approx.
4 minutes.
Person 19
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A couple uses the “Transport” and “Show map” feature. It looks like it goes quite smoothly
for them. They finish after approx. 2 minutes. They say that they searched for a way to their
hotel, and that they are satisfied with what they found.
Person 20
A guy uses the “Transport” feature - he checks what’s under different categories (“Public
transport”, “Public transport tickets”). He stops after approx 2 minutes. He says that he
wanted to find a way to his hotel, but he couldn’t. He says that he was waiting for his
luggage, and when he saw other people using the wall, he realized it’s clickable - before he
wasn’t aware of it. He stopped the interaction because he didn’t know where to find the
needed info.
Person 21
A group of four people comes to the wall, one of them clicks on the screen. They use the
“Transport” screen, they leave it after approx. 1 minute. They say they wanted to find
information about the City Pass, and they found it, but they say that they would prefer a
face to face interaction.
Person 22
A woman uses the “Transport” (clicks on “Public transport”) and “Show map” screens. She
types in the name of a place into the search box on the map, but then she doesn’t click on
the icon. She zooms out the map, and then she leaves the screen, it took her approx. 2
minutes. She says that she wanted to find a way to her hotel, and that she knew it’s
somewhere close to the metro. She says: “It would be nice if the map showed the metro
stops”. She didn’t find the screen useful, but she adds “But maybe I didn’t use it right”.
Person 23
A couple uses the “Show map” feature, during the interaction they take a look at their
smartphone. They have problems with touchscreen, they type in a name into the search
box, but don’t click on the icon. The whole interaction takes them after approx. 5 minutes.
Then they move directly to the consultant window (“Ask me” screen). I talk with them later,
they say that they wanted to find a way to a particular station in the city, but they couldn’t
find it.
Person 24
A guy comes to the wall, stand in front of it, clicks several times on the screen, but it does
not respond. He moves to the “Ask me” screen, but doesn’t use it and looks at other people
using the screens. I come and help him, his interaction starts, it takes approx. 3 minutes, we
talk later. He was trying to find a way to his hotel on the screen, and used the “Show map”
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feature. He found it, he didn’t know how to zoom out on the map (figured it out eventually).
He is satisfied with the usage in the end.
Person 25
A couple comes to the DSB wall and tries to click on it. Then they move to the ITW and read
information under “Transport” feature. The leave the wall after approx. 2 minutes. They say
they didn’t know where to buy tickets (which machine to use), and they thought maybe it
was possible on the ITW.
Person 26
A man comes to the screen and clicks on it. He looks at it, and after approx. 30 seconds he
moves to the consultant screen. He says later that he didn’t know what to do next on the
screen. He wanted to find a way to the city center.
Person 27
A couple looks at the wall, but doesn't click on it and moves to the ticket machines instead. I
ask them why they didn’t use the screen, and then they say: "We didn't know it can tell us
something about the tickets". I invite them to interact with the wall cause they say that they
don’t know what tickets to buy. They have some problems with touchscreen, but in the end
they say it was quite easy to use, but took some time to find and read the information. Their
interaction took approx. 4 minutes. The woman comes back after a few minutes, while her
partner waits in the line to the ticket machine. She reads information under “Single ticket”.
Person 28
Two guys come to the wall and look at one of the screens for a short time. Then they go
away, I ask them why they didn’t decide to use the screen, they say that they need to get
their luggage first. They go and grab their luggage and come back after a few minutes. They
use “Show map” and “Transport” (read about s-trains, check the metro map with the
stations). It took them approx. 5 minutes. They say they were trying to find a direction to
their hotel. They liked it and found the needed infor - they say.
Person 29
A guy comes to the DSB wall and looks at it, then he goes to the interactive wall and uses it
shortly, approx. 1 minute. He reads different information under “Transport”. He says that
he wanted to find information about tickets, and he found it, but didn’t have the time to
read all the information. He goes away and stands in a queue to one of the ticket machines.
Person 30
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A guy comes to one of the screens and uses “Transport” and then “Show map”. He types in a
name into the search box on the map, but has problems with it cause he makes a spelling
mistake, but he can’t see it because he keeps looking at the keyboard and no on the search
box. He finally types in the correct name, but then doesn’t know what to do next - he
doesn’t know he can click on the hotel icon. He leaves the wall after approx. 3 minutes, and
says that he’s disappointed when I ask him about his experience. I convince him to go back
to the wall and I help him to find the information.

Person 31
A guy uses the wall, while he’s waiting for his luggage (says so later on during the talk with
me). He first checks the “Weather”, then goes to “Events” and checks events under
“Tomorrow” and “The next 7 days”. He also clicks on the “Show map” button at the page
where an event is presented”. It takes him approximately 5 minutes. He says that he came
out of curiosity because he saw the “Tourist information” sign on the wall. He says that the
information he found on the screen are interesting, and that it was easy for him to use. He
liked the experience. He goes away, after a few minutes he goes back with 3 other people
and the luggage, and they use the map again.
Person 32
A couple uses the “Transport” feature in only 1 minute (approximately). Then they leave
the wall. They say that they were searching for information about trains and timetables.
They say: “We sort of found it”. They don’t know how many zones they need to go where
they want to go.
Person 33
Two girls use the screen together. They use the “Show map” feature. While they use the
screen (the map) they also compare it with the physical map they have with them. They
don’t know how to zoom out (find it out after a while), then they look at the map, but don’t
click on the routes presented after clicking on the station icon. They stop the interaction
after 1 minute. They say that they wanted to find a way to the central station. They say: “We
sort of found it”.
Person 34
A girl uses the “Transport” screen - checks “Public transport”, reads about metro and
s-trains. Then she also reads about regional trains and City Pass. Then clicks on the map
with zones, then goes to s-trains again. While reading the information on the screen, she
also looks at the DSB wall (timetables). She spent approx. 5 minutes on the interaction. She
127

says later that she was looking for information about tickets and general about public
transport - she read about it earlier, but wanted to make sure. She says that she is confused
with the zones.
Person 35
A girl uses the “Transport” feature and checks what’s under different categories. She leaves
the wall very quickly - after approx. 30 seconds. She says that she wanted to find out how to
get to the central station, but she couldn’t. She asks me about directions to the central
station.
Person 36
A guy uses the wall for approx. 4 minutes. He goes to “Events”, takes some photos of the
screen. He checks also “Transport”, but doesn’t spend so much time there. He says later
that he came closer because he was curious - he saw some other people using the screens.
He says that it is not possible to see from the distance what’s written on the screen’s titles.
He says that he took the photos because “I wanted to remember where to go”.
Person 37
A guy uses the “Transport” feature, and the he quickly goes to the “Show map”, then back to
the “Transport” again and reads about s-trains. He spends approx. 2 minutes. He says later
that he came because saw other people using the screens. He just wanted to pass the time.
He knew what transport to take because he got it earlier on his own.
Person 38
A man uses the map for approx. 2 minutes. It seems like he doesn’t have any problems. He
says that he wanted to check the transport to his hotel. He thinks it was easy, he found
what he needed and that’s it.
Person 39
A guy uses the “Show map” screen, but has many problems: the touchscreen is not
responding, he doesn’t know how to zoom out, he doesn’t know that he can click on the
icon with his hotel. He asks me for help - I make him aware that he can click on the hotel
icon, and then I observe his interaction. He tries to click on the train icon, which isn’t
clickable. He sees that the stations are given in Danish (the Danish letters are used), so he
tries to change the whole screen’s language to English. He says that the keyboard is too low.
He thought he would find information about tickets and their prices on the map as well. He
spends approx. 5 minutes on the interaction.
Person 40
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A couple uses the “Transport” screen. They read about S-trains, regional trains, then they
stop and look at the DSB wall. Then they read about buses, and go to “To and from
Copenhagen Airport”. They finish the interaction after approx. 4 minutes. They found only
part of the information, they say - they wanted to find a way to their hotel. They say: "We
are still confused", “What's the difference between metro and regular trains, where do they
go?”, "Would be great to see the most popular decisions". They also ask me where they can
find the train.
Person 41
A guy uses first the “Explore Copenhagen” screen, but moves very fast to “Show map”. He
experiences some problems with touchscreen. He tries to type in the name into the search
box, but has problems with it (makes spelling mistakes), he finally gets the location of the
place, but he doesn’t know he can click on it. He finishes the interaction after approx. 4
minutes. He says that he wanted to find a way to his hotel. He says: “I prefer to get
information on my own.”, “I need fast information”. He said that he came closer because he
saw another woman using the wall. he thought different screens show different content.
Person 42
A girl uses the “Transport” feature. She reads about single ticket and Copenhagen Card. She
leaves the screen after approx. 1 minute. She says that she wanted to find a way to her
hotel. She asks me for help.
Person 43
Three guys search for the same destination each on a separate screen. use the “Show map”
together. They have problems with touchscreen, and they don’t know how to zoom out the
map. They find the location on the map, they can see the routes. It took them approx. 3
minutes. They tell me that they are still confused because they don’t know where they
should go - “How to get to the metro from here?”. One of them says that 4 different routes is
too much, and they don’t know what to choose.
Person 44
A couple uses “Show map” on one of the screens, but the can’t type in the name of the place
they are interested in. They move to another screen and try to do the same, but they have
the same problem: they can’t choose the name from the drop-down list. They give up after
approx. 2 minutes of using both screens. They say they wanted to find a way to their hotel.
Person 45
A woman uses the “Show map” screen, she types in a name into the search box. She stops
the interaction when the keyboard is shown and she doesn’t know what to do next (she
stops after approx. 3 minutes) - she says later on that she didn’t know it is possible to get
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directions on the map. She used the screen to find directions to her hotel and to get to know
there to buy tickets. After using the screen she moved to the window with consultant (it
was open).
Person 46
A guy comes to the wall and tries to find something on the map. Then he quickly moves to
“Events” - he browses different categories and takes a few photos. He is finished after
approx. 5 minutes. Later he says that he came because he saw me using the screens. He
took the photos to remember the events he found. During the interaction when he was
swiping the events, some of the events got randomly opened.
Person 47
A couple stands in front of the DSB wall and sees the information about closing the screen
on the ITW, this is the moment when they realized the wall is interactive "I started using it
because it said something to me". They start an interaction: they use the “Show map”, but
they stop after approx. 30 seconds. I ask them what happened: they say that they wanted to
find a way to their hotel, but the keyboard was too low and they didn’t want to use it. The
man says: "Ideally, I would like to just click on the map and see where my hotel is", "It
would be nice if it was much bigger" (the screen). They say that their daughter will pick
them up, so they don’t actually need to find the information on the screen.
Person 48
A girl uses the “Transport” screen - reads about different types of tickets. Then she clicks on
“Information”, “Show map” and “Weather” - it looks like she’s checking what’s available on
the wall. She types in a name into the search box on the map. She is finished after approx. 3
minutes. She says later on that she wanted to find a way to her hotel. She goes away, but a
few minutes later she gets back with her boyfriend and they read information about
transport.
Person 49
A guy uses the “Show map” - he types in something into the search box, but has problems
with it as he can’t see that he made a mistake.Then, after approx. 2 minutes, he moves to
the screen with the consultant. He says later that he wanted to find a way to his hotel. He
says that it was difficult for him to understand where exactly to go from the map.
Person 50
A girl uses the “Transport” feature. She reads different information about tickets: Cph Card
and City Pass. She finishes after approx. 3 minutes. She says later that she wanted to find a
way to a particular station, but “I only found general info about public transport”. She says
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that her friend told her to what station to get, but she didn’t know what train or metro to
take. She says that she didn’t think about using the “Show map” - I ask her about it.
Person 51
A couple uses the “Show map” feature. They type in a name into the search box, click on the
place icon, see the routes. They are finished after approx. 5 minutes. They say they wanted
to find a way to their hotel. They say that the came closer because of the DSB wall - they
tried to find some information about transport there, and then they spot the ITW and
decided to use it. They found what they needed and they liked the experience.
Person 52
A guy comes to an “open” screen with a colorful photo of Copenhagen right after another
person leaves this screen. He checks different categories under “Explore Copenhagen”, he
finishes after approx. 5 minutes. He says later on that he was curious about the screen and
wanted to find something interesting.
Person 53
A couple uses the “Transport” feature. They read information about metro. They are
finished after approx. 3 minutes. They say later that they were trying to find a way to their
hotel, and they knew in advance that they should take metro. They saw the map of metro
and found their station.

General observations:
● people stop at the information about the luggage status and don’t even get closer to
the ITW, they don’t see it at all (many of them) because they go straight ahead and
to see the wall they would have to turn
● when the consultant is available online and visible on the screen, there’s more
people approaching to the wall, some of them go directly to the consultant window
● some people take the free maps of Copenhagen, which are placed very close to the
wall, but many of them don’t even take a look at the wall, they simply pass by
● many people approach the DSB wall and go directly to the tickets machines, some
people even take a photo of the DSB wall
● when there’s no one using the wall, no people come, when someone shows up or
when I use the wall, immediately some new people approach
● sometimes people are waiting for me or other people to finish the interaction even
though another screen or two is available
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●

●

●

●

●

sometimes people try to click on the screens, but they don’t respond, people leave
them, in some cases I help them
some people click on the screen and see the content, but don’t interact at all - they
either leave or go to the “Ask me” screen
when people are waiting for their luggages they look almost all the time on the belt
or on the display informing about the luggage status, they seem to not to spot the
wall
some people use the wall’s screens and in the same time they compare it with the
DSB wall
some people use the screens in conjunction with physical maps they have with
them.
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Appendix 4
This appendix contains the coded data collected during the observations and interviews.

Name

Functio
Motivation ns used

Infor
matio
Found n
infor avail
matio abilit
n
y

Fou
nd
mo
re Main issue(s)

no

doesn't know what to do next
- didn't know
he could click on the hotel
icon, doesn't know how to
zoom out on the map

wants "to and from"
2 function

no

didn't find information about
what tickets to by, problems
with touchscreen

3 prefers face to face talk

confused about tickets
machines location

2

no

none

prefers face to face talk,
wants to talk to
information desk even
though they found the
2 desired information

"If I could for example
print it out, that would
be
great", problems with
5 touch screen

Person
1

way to
hotel

map

Person
2

city pass,
tickets

transpor
t
partial yes

Person
3

tickets,
way to city
center

transpor
partia
t
partial l
no

Person
4

way to city
center,
city pass

no

transpor
t
yes

yes

yes

Time Comments

Person
5

specific
tourist
attraction

map

yes

yes

no

can't print, doesn't know it is
possible to click on the
location to get directions,
doesn't know hot to zoom
out, problems with spelling couldn't see what was being
typed

Person
6

city pass,
transport,
money
exchange

transpor
t,
informat
ion
yes

yes

no

none

3 liked it

looked in wrong
place

didn't find the needed
information, so they
moved
to the screen with
consultant (which was
2 open)

Person
7

way to
hotel

transpor
t
no

yes

no
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Person
8

Person
9

way to
main
station

curiousity

transpor
t
no

explore
Cph

yes

Person
10

way to
hotel

transpor
t, map
yes

Person
11

way to a
particular
station

map,
informat
ion
no

Person
12

yes

yes

yes

yes

no

looked in wrong place,
problems with touchscreen

after finding interesting
information: "There's no way
yes I'll remember it"

3
takes photo after finding
something interesting,
the user tries to swipe on
5 the screen

no

problems with keyboard and
typing - spelling mistakes

like the location of the
wall, thought there's no
information desk at the
airport, so they use
3 what's available

no

didn't know how to use the
map - didn't know the station
icon is clickable

started searching for
transport information
under "Information"
2 feature

no

the maps doesn't show the
zones, they don't know how
many they need, problems
with touchscreen

they find the station on
the map, but don't know
how many zones they
need, they think
information about
stations are given in
3 Danish, they don't like it

1

city pass,
zones

map

Cph card

Informat
ion,
transpor
t
yes

yes

no

information are not detailed
enough, problems with touch
screen

Person
14

tickets

transpor
t
yes

yes

no

none

2

Person
15

city pass,
zones

transpor
t
partial yes

no

didn't find information about
zones

"How many zones is it to
2 the city center?"

Person
16

transport

transpor
partia
t
partial l
no

problems with touchscreen,
no info about discounts for
children

they say the screen was
3 working slowly

Person
17

way to the
city center

transpor
partia
t
partial l
no

searched in the wrong place

"We found general info
about transportation, but
2 what's the fastest way?"

Person
13

partial yes

Person
18

way to the
city center,
curiousity

explore
Cph, map yes

yes

she can't send the found
information to herself,
doesn't know how to find
yes gluten free eating places

Person
19

way to
hotel

tansport,
map
yes

yes

no

none

approached cause she
saw some other people
using the wall, likes the
concept, likes touch
4 screen,
3 they are satisfied
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Person
20

Person
21

Person
22

Person
23

Person
24

Person
25

Person
26

Person
27

way to
hotel

city pass

way to
hotel

way to a
particular
station

way to
hotel

tickets

way to city
center

way to
hotel,
tickets

transpor
t
no

transpor
t
yes

transpor
t, map
no

map

map

no

yes

transpor
t
yes

none

no

map,
transpor
t
yes

yes

yes

yes

yes

yes

yes

yes

yes

no

searched in the wrong place

yes none

no

no

no

no

no

no

didn't know the wall is
clickable before he saw
2 some people using it
very short interaction,
face to face talk prefered,
saw other people using
1 the wall

problems with touchscreen,
doesn't know the hotel icon is
clickable, didn't find the
metro stop on the map

doesn't find it useful,
"But maybe I didn't use it
right", "It would be nice
if the map showed metro
2 stops"

problems with touchscreen,
didn't know the station icon
is clickable

they move to the
consultant window
(which is open) cause
they can't find the
5 needed information

problems with touch screen,
doesn't know how to zoom
out

satisfied with usage in
the end, but he gave up
after the first cliks on the
screen (there was no
response), moved to
another screen and
interacts after I help him
3 to start the interaction

none

"We didn't know which
machine to use to get
tickets. We thought this
2 one was selling tickets"

doesn't know what to choose,
how to use the wall

problems with touchscreen,
don't click on the screen
without enticing

An older man clicks on
the wall, but doesn't do
anything else. "I didn't
know what to do next",
so he moves to the
screen and talks to the
consultant (the screen is
0.5 open)
The couple looks at the
wall, but doesn't click on
it and moves to the ticket
machines instead. I
invite them to use the
wall. "We didn't know it
can tell us something
about the tickets". They
say it was quite easy to
4 use, but took some time.
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Person
28
Person
29

Person
30

way to
hotel

map,
transpor
t
yes

tickets

transpor
t
yes

way to
hotel

transpor
t, map
no

weather,
events
yes

yes

yes

yes

Person
31

curiosity

Person
32

information
about
trains,
transpor
timetables t
partial no

yes

none

Try out the wall very
shortly before getting
luggage. Get back with
the luggage and search
for the transportation
5 info.

no

none

didn't have the time to
read all the information
1 about transport

no

doesn't know how to zoom
out on the map, problems
with spelling (looks at
keyboard and doesn't see he's
made a mistake) doesn't
know the hotel icon is
clickable

He leaves the wall quite
quickly and is
3 disappointed (says so)

no

yes none

Liked the screen, used
several features, smooth
interaction. Goes and
gets luggage, then gets
back with 3 other people
5 and show them events.

confused with the found
part information, don't know how
ial many zones they need

1 "We sort of found it"

didn't find all the needed
information, didn't know how
to zoom out on the map,
didn't know they can click on
the route to get more info

1
Compares the
information on the
screen with the DSB wall.
Uses the wall to make
sure what tickets to buy read about it earlier on
5 the internet.

Person
33

way to
central
station

Person
34

public
transportat
ion in
general,
zones,
tickets, city transpor
pass
t
partial yes

no

confused with zones

Person
35

way to
central
station

no

searches in the wrong place

Person
36

curiosity

map

partial yes

transpor
t
no

events,
transpor
t
yes

yes

yes

no

part
ial problems with touch screen

They (2 girls) look both
at the map on the screen
and their own paper map
(compare these two)

0.5
After finding something
interesting takes a photo
of the screen, "I wanted
to remember where to
go". Came closer out of
4 curiosity after seeing
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some people, couldn't
see what's on the screens
from the distance.

Person
37
Person
38

Person
39

Person
40

transport

transpor
t, map
yes

yes

no

none

Passes time while
waiting for the luggage.
He got the info about
transportation before on
his own. Came because
he saw some other
2 people interacting.

way to
hotel

map

yes

no

none

Easy to use, found what
2 he needed.

problems with typing the
destination - too low
keyboard, doesn't know how
to zoom out, clicks on an icon
which isn't clickable, searches
for information about tickets
in the wrong place, problems
with touch screen

stations' names are in
Danish, so he tries to
switch the whole screen
5 to English

can't find the needed
information

"We are still confused",
what's the difference
between metro and
regular trains, where do
they go? "Would be great
to see the most popular
decisions", they look a
4 lot at the DSB wall
"I prefer getting
information on my own",
"I need fast information",
saw another woman
using the wall, so he
4 came closer

way to
hotel,
tickets
price and
where to
buy them

way to
hotel

map

yes

partia
partial l
no

transpor
partia
t
partial l
no

Person
41

way to
hotel

map,
explore
Cph

no

yes

no

problems with typing the
searched location, doesn't
know how he should click on
the hotel icon, problems with
touch screen

Person
42

way to
hotel, Cph
card

transpor
t
no

yes

no

doesn't know where to find
the needed info

leaves the screen very
1 fast, asks me for help

partia
partial l
no

confused with too many
routes options, problems
with touch screen, don't
know how to zoom out

3 men search for the
same destination each
one on a separate screen,
still confused after
finding the destination
on the map, "How to get
3 to the metro from here?"

no

severe prolems with typing in
the name of hotel - drop
down doesn't work

after using one of the
screens they (a couple)
2 move to another screen

Person
43

way to a
particular
place

Person
44

way to
hotel

map

map

yes

no
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cause they have
problems with the
search box, they give up
after 30 sec of using
another screen

Person
45

Person
46

Person
47

Person
48

Person
49

Person
50

way to
hotel,
where to
buy tickets

curiosity

map

map,
events

no

problems when swiping the
events - descriptions of some
events get randomly opened
yes

way to
hotel

map

way to
hotel

informat
ion, map,
weather,
transpor
t
yes

way to
hotel
way to a
particular
station

map

partia
l
no

problems with typing the
name of the hotel, desn't
know how to close the
keybord, doesn't know it is
possible to get directions on
the map

no

no

transpor
t
no

yes

yes

yes

yes

yes

yes

no

the keybord is placed to low,
don't know how to zoom out,
prolems with touch screen

yes none

no

no

the interaction is
disrupted cause the
woman doesn't know
how to close the
keybord, she moves to
the screen with a
3 consultant (it's open)
saw me using the screen,
so he wanted to try it as
well; takes a photo of
5 events
a couple, stands in front
of the DSB wall and sees
the information about
closing the screen, this is
the moment when they
realized the wall is
interactive "I started
using it because it said
something to me"; leave
the map after they see
where the keybord is;
"Ideally, I would like to
just click on the map and
see where my hotel is",
"It would be nice if it was
much bigger" (the
0.5 screen)
A girls searches the
screen alone, then she
come back with her
3 boyfriend

problems with typing in the
name of the hotel, doesn't
understand information on
the map

uses the map, doesn't
understand where to go,
moves to the screen with
a consultant and asks
2 how to get to the hotel

searches for the info in the
wrong place, problems with
touch screen

"I only found general info
about public
transporation", she
3 knows where to go (a
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friend told her), but she
doesn't know which
mean of transportation
to use; doesn't think
about using the map

Person
51

Person
52

Person
53

way to
hotel

curiosity

way to
hotel

map

explore
Cph

yes

yes

transpor
t
yes

yes

yes

yes

no

no

no

none

came closer because they
(a couple) saw the DSB
wall, then they spotted
the interactive wall,
found what they needed,
5 liked the experience

none

a man comes to an open
screen with a colorful
photo of Cph right after
another user leaves that
5 screen, likes it

none

they (a couple) knew in
advance they should take
metro, they found the
map of metro under
3 Transport - Metro
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Appendix 5
This appendix contains screenshots of the different features offered by the ITW system
documenting the possible usage of these features.
Show map
In order to find direction on the map one has to go through the following steps:
1. Click on the search box visible in the upper left corner of the map. (
Figure 1
)
2. Use the keyboard which pops up at the bottom of the screen. (
Figure 1
)
3. Select the name from the drop down list (if that is possible) or type in the whole
name of the hotel and press the search icon to finalize your search. (
Figure 1
)
4. After the searched location is placed on the map, click on its icon. (
Figure 2
)
5. Information about the different ways of arriving to the hotel pops up on the right
side of the map. Take a look at it and choose the means of transport most suitable
for you. Click on it. (
Figure 3
)
6. Read the further information about the chosen way to your hotel. (
Figure 4
)

Figure 1

Figure 2
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Figure 3

Figure 4

Events
In order to find an event (in the following example it is a concert that takes place in
Copenhagen within the next 7 days) on the Events screen one has to go through the
following steps:
1. Click on the “The next seven days” option on the screen. (
Figure 1
)
2. Choose Music & concerts from the four options that are available at this point (the
other ones are: All, Exhibitions, Activities & outdoor). (
Figure 2
)
3. Click on the chosen concert to get access to further information about it. (
Figure 3
)
4. Read the information about the concert, and click on the Show map button in order
to see the concert’s location. (
Figure 4
)
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Figure 1

Figure2

Figure 3

Figure 4
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Transport
There is several different ways a user can go on the Transport feature depending the type
of information he wants to find. The screen offers a variety of information regarding the
transportation system in Copenhagen. The following screenshots present a small selection
of information to show how they are transport-related information are conveyed to the
user.

Figure 1. The main Transport screen

Figure 2. The different means of transport
in Copenhagen.
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Figure 3. The different types of tickets
available in Copenhagen.

Figure 4. The information about the metro
system in Copenhagen.

Figure 5. The description of 24 hour ticket.

Figure 6. The zone system in Cph.
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Explore Copenhagen
This is the feature that carries the largest amount of information regarding neighborhoods,
restaurants, attractions, museums, activities for children, shopping possibilities and so
forth. Multiple combinations of usage paths are possible on this screen. It is intended to be
a teaser to the city, and also the main way of conveying diversity and attractiveness of
Copenhagen.
To see more results for the Explore Copenhagen visit
http://visitorservice.kk.dk/redesign/main?kioskid=1&lcid=1033#/
.

Figure 1. The main Explore Copenhagen
screen with all the available categories.

Figure 6. The different neighborhoods of
Copenhagen.
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Figure 5. The city center of Copenhagen.

Figure 6. The restaurants of Cph.

Figure 5. The main attractions.

Figure 6. Activities for children.
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Appendix 6
This Appendix consists of the feedback gained from the KFF after the redesigned solution
was presented to members of the organization. The KFF saw the redesigned system as
potentially useful for the tourists coming to Copenhagen, and also well suited to
accommodate the goals the organisation has towards the tourists. In particular, the way the
transport information are presented in the redesigned system was recognized as a valuable
and highly efficient communication style. However, the KFF identified minor interface
flaws, which could potentially negatively influence the overall performance of the system.
All in all, the following feedback was obtained with regards to each of the presented
screens:
1. The main screen:
a. The search box is very visible and the screen is very inviting and intuitive
already as there is the “Need directions?” question, so the animated hand
may not be necessary.
b. It is not clear enough that the carousel presents the neighborhoods of
Copenhagen, so it should be added somehow to that screen. Also, the pictures
should be bigger and thus more appealing, and it should be marked of how
many pictures the carousel consists.
c. The icons in the middle of the screen may be misleading as people may
assume they are clickable. However, the icons are very well selected, and
they convey the meaning in a clear and easily understandable way. The KFF
sees them as a potential way of grouping information on the screen, for
instance, the sleeping man icon could link to all the hotels in the city, the
museum icon could link to all the museums and so on.

1. The transport screen:
a. The idea of linking user’s accommodation with attractions and events
nearby is very good and can bring positive results. It changes the way the
KFF has so far been working with conveying the information to the tourists,
i.e. providing information about events and attractions in the area the user
currently is using the mobile application or one of the self-service kiosks in
the tourist center.
b. It is great that the redesigned system offers the same information as the
current ITW, but it presents them in a much simpler way.
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c. The way the transport-related information are presented is very good, clear
and user-friendly. By presenting the sequence of needed actions, the calming
user effect may be obtained. However, it may also look like each of the steps
is a different way of getting to the city, so numbering the steps may be a good
idea.
d. The currency should be given in Euro.
1. The neighborhood's details screen:
a. The way the possibility of receiving an sms is indicated on the screen is very
good because the icon is simple and understandable. It is clear what one can
get, and it does not confuse the user with an Android or iOS systems
requirements.
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