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Abstract 

The purpose of the study is to explore the possibility to use the experimental prototyping 
technique called Wizard of Oz as a requirements engineering technique in multimedia 
development with a focus on how to capture (and test) requirements for system responses in on-
going GUI dialogues between user and system. The Wizard-of-Oz technique makes it possible to 
try interactive prototypes with users or in the development team without needing any 
programming to be conducted first. 

In a tourism context interactive prototypes made in the Wizard-of-Oz system called Ozlab were 
used to produce live answers to tourists. The prototyped information kiosk was offered as a 
complement to the already running tourist information website. The available surveys and web 
statistics regarding tourist information system could not provide non-functional requirements. 
Instead, three interviews and one observation were conducted, leading up to the four 
experiments where the WOz technique was tried as a requirements engineering technique in 
addition to the traditional data collection methods.  

The results of this study show how a graphical Wizard-of-Oz tool can be used as a complement 
to traditional requirements elicitation methods. The study also shows limitations to WOz based 
requirements engineering work; subject experts are needed in the wizard team, for example. The 
study also resulted in several developments of the experimental tool itself; the web feature was 
exploited much further than originally conceived by the Ozlab developers.  

 

Keywords: Wizard of Oz, requirements engineering, interactive systems, multimedia, 
prototyping, exploration techniques, exploratory interaction.  
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1. Engrafting the Wizard-of-Oz technique in requirements 
engineering 

This study explores the potential use of the Wizard-of-Oz (WOz) technique as a requirements 
engineering technique in multimedia systems development. The WOz technique has been 
popular in natural language interface research and then often in a laboratory setting. Here the 
focus is broader, extending the experimental setup beyond the laboratory and corpora gathering 
common in WOz application in natural language research (Schlögl, Doherty & Luz 2014).  

Eliciting, specifying and validating requirements are activities involved in the requirements 
engineering (RE) process (Sutcliffe 2014; Sommerville & Sawyer 1997). Surveys, interviews and 
observations are traditionally used to gather data from the intended end users (Sharp, Rogers & 
Preece 2011). Multimedia products, that is products where content such as text, still images, 
animations, audio and video, are combined and made interactive, are difficult to specify due to 
their many aspects that might be hard to express in words (Molin 2005; Sutcliffe 2012). The 
client side might not even have a clear picture of what it is they want and need, and requirements 
often change over time in the development process (Christel & Kang 1992; Mohanani, Ralph & 
Shreeve 2014). The adoption of agile software development methods illustrates the issue of 
dealing with the ever-changing requirements (even though, admittedly, RE in agile development 
projects seems to entail some issues as well, confer e.g. Lucia and Qusef 2010).  

Including the (prospective) user in the system development process has been advocated as a 
necessity for a long time in regards to achieving usable systems with high quality. This user 
involvement approach has been called User-Centred Design (UCD), User-Centred System 
Design (UCSD) and Participatory Design (PD) (see for example Houde & Hill 1997; ISO 9241-
201:2010). 

Prototyping is one way to introduce the users to the possibilities and features of a new system 
during the development process (the UTOPIA project is the often referred standard example, see 
Ehn 1988). One experimental prototyping technique where the user is involved is the Wizard-of-
Oz technique, which this thesis will elaborate on. The WOz technique can be used to test novel 
ideas or systems before they are implemented or are even possible to implement. The participant 
is in fact interacting with a human experimenter, but is deceived into believing that s/he is 
interacting with a fully automated system. The human experimenter is simulating the system 
responses, i.e. producing appropriate output to the test participants’ input. This means that no 
programming is needed before trying out a new system or concept with a user. These specific 
features of the WOz technique are often hidden from the test participants during experiments in 
order to increase the validity of the experiments1, why the technique has been critiqued as 
deceptive and ethically questionable. Furthermore, data collected in WOz experiments often lacks 
in ecological validity2, meaning the wizards and the test subjects in WOz studies are often 
researchers and test subjects, instead of end-users, which is pointed out by for example Wirén, 
Eklund, Engberg and Westermark (2007) and Eklund (2010).  

The GUI3 prototyping system called Ozlab, developed at Karlstad University, supports the 
Wizard-of-Oz technique. Since 2011, the previously Macromedia Director based Ozlab system 
                                                
1 Making your test participants act as if the system is fully functional is of particular importance in some application areas such as 
natural language interface research (see e.g. Dahlbäck, Jönsson & Ahrenberg (1993)), while less important when, for example, 
using WOz as a demonstration technique.  

2 The concept of ecological validity will be reported on in section 3.7.   

3 GUI stands for Graphical User Interface.  
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has been re-developed into a web-based system. The web-based Ozlab makes it easier for various 
stakeholders to conduct in-situ experiments and perhaps collect ecologically valid data more easily. 

The validity should be of great importance when collecting data that is to be formed into 
requirements during a system development process. Popularly, requirements and data are elicited 
and collected from users by using techniques such as surveys and interviews. These techniques, 
do have some implications, for instance, eliciting information only about what is asked for and 
their lack of accounting for interactivity requirements (as will be discussed in Chapter 2). These 
implications are telling, since modern systems are highly interactive and more or less based on 
multimedia and are perhaps even multimodal. Therefore, the question of how we elicit 
information from (prospective) users and include the (prospective) users in the development of 
an interactive, graphical system is increasingly important. 

Pettersson (2003, p.74) argues in a position paper on end-user development: “When it comes to end-
user driven development, the importance of making the interactivity explicit must not be 
underestimated”, and is furthermore arguing that if using the Wizard-of-Oz technique a dialog 
between the user and the designer about the users’ needs will be induced. This, argues Pettersson, 
is due to the nature of the WOz prototypes: they are not functional without the designer, who 
hence must be susceptible to what the user needs from the system, and correspond accordingly. 

In a recent paper by Karlsson and Hedström (2013) a different aspect of end-user development 
(EUD) was evaluated. In their study, user-developed artefacts were examined as a possible 
requirements-engineering technique, especially with a focus on ”communicating across social 
worlds in systems development” (2013, p.79). 

Perhaps, if applied appropriately, the Wizard-of-Oz method could be used to elicit information 
about the users’ usage in a EUD-like fashion: using Wizard-of-Oz experimentation in a running 
system. In this thesis the running systems that WOz will be applied to will be web services. This 
means that the “end-user developer” will be an employee of an organization with a website, while 
the users of the website are not the “end-users” in the sense discussed in the EUD literature. 

1.1 Purpose 
The purpose of this study is to explore the Wizard-of-Oz technique as a requirements 
engineering technique in running multimedia systems. The focus is on how to capture (and test) 
requirements for system responses in on-going GUI dialogues between user and system. 

The thesis is aimed at systems developers, frontend developers and researchers within the field of 
requirements engineering, particularly non-functional requirements and user experience. It can 
also be of interest for systems procurers and web administers. 

1.2 Approach 
In this study, a number of experimental trials have been conducted in a tourism context where 
the Wizard-of-Oz technique have been used to prototype a tourism information system which 
has been tested with the intended users in the intended context of use. The tourism context 
originates from project plans where the WOz system Ozlab is to be explored as a tourist 
information system and from our interests in using generalized WOz setups. The present study 
has been limited to exploit and explore only Ozlab as the research group is presently developing 
it as an Internet service as mentioned previously.  

This qualitative study has been conducted in an explorative manner, where the Wizard-of-Oz 
technique has been applied on a specific case, namely the tourism context just mentioned 
(described further in section 2.11). Case studies are often critiqued for lacking generalizability 
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(Yin 2003). But in spite of that, Yin argue for a solution beyond choosing a case which results 
can be generalized to other cases:  

“Instead, the analyst should try to generalize findings to “theory,” analogous to the way a 
scientist generalizes from experimental results to theory.” (2003, p.38).  

This furthermore correspond to the explorative manner in which this study will been conducted. 
Lazar, Feng and Hochheiser (2010, p.150) describe exploration as:  

“New research projects – whether in a lab or a product development environment – often 
begin with an incomplete or preliminary understanding of a problem and its context. Case 
studies can provide invaluable feedback when a project team is in the early stages of 
understanding both the problem and the merits of possible solutions. [...] The insights that 
results from this inquiry can inform both system design and further investigation.” (Lazar et al. 
2010, p.150)  

In order to better understand and inform the relatively untried use of the WOz technique in 
running systems as a RE method, it makes sense to begin with some initial investigation. The 
results of the explorative case study can then inform future research areas, or perhaps on how the 
WOz method should be setup in the RE process, and how and with what WOz can contribute to 
the RE process.  

1.3 Outline of the thesis 
Chapter 2 provides the frame of reference for this thesis. It will cover fundamental concepts 
regarding data collection, boundary objects, end-user development, and requirements engineering 
as well as different concepts pertaining to systems design and development process. 

Chapter 3 gives examples of human intervention in running systems, where the Wizard-of-Oz 
technique is not used. Rather these systems are operating in their final form. 

Chapter 4 presents a background to the experimental trials. VisitKarlstad is both the Karlstad 
region’s official tourist website, as well as the name of one of the three collaborating parties (Visit 
Karlstad AB, Karlstad municipality, Great Event of Karlstad) responsible for the website. Other 
traditional means of collecting tourism data is also accounted for in this chapter. 

Chapter 5 specifies the observation at the Tourist Office and the experimental trials run in a 
tourism context, namely one pilot study in a user laboratory, one pilot study at a public library, 
one pilot study at a Congress Centre during an event, and also the final attempt to build a wizard 
supported website for a tourism office. 

Chapter 6 compares the data gathering methods described in Chapter 4 and 5 but also gives 
critical analysis of the attempt in this case study to employ human intervention in a operative 
website.   
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2. Frame of reference  
When developing systems or coming up with new concepts or technical solutions, a common 
way of doing so is by involving the (prospective or current) users of the product in some way, 
often by eliciting their point of view, needs and so forth, which later can be used to form system 
requirements and system specifications. 

Gathering the users’ viewpoints is one activity that often is included in the process called human-
centred design (or perhaps more commonly “user-centred design” in regards of HCI), which is defined 
in ISO 9241-210:2010 as an:  

“approach to systems design development that aims to make interactive systems more usable 
by focusing on the use of the system and applying human factors/ergonomics and usability 
knowledge and techniques”. 

In the article “Managing the development of large software systems” from 1970, Royce presented 
what has later been called the Waterfall model. However, the proposed system development model 
was not linear but included “iterative interaction between the various phases” (1970, p.330) of the 
system development process. In addition to the proposed steps in the model, Royce proposes 
five more steps: Preliminary program design, Documentation, “Do it twice”, a test phase and 
“Involve the customer”. 

For this thesis, it is interesting to find ideas of prototyping and user involvement in early articles 
such as Royce’s. For example, the third step called “Do it twice” is inviting the use of 
“simulation” to reduce the reliance on “human judgment”: 

“If the computer program in question is being developed for the first time, arrange matters so 
that the version finally delivered to the customer for operational deployment is actually the 
second version insofar as critical design/operations areas are concerned.” (Royce 1970, p.334) 

Such simulations could perhaps be compared to a programmed prototype. 

Described briefly is the fifth step, “Involve the customer”, and from a development team’s 
perspective rather than from an end user’s. Royce stresses the importance of involving the 
customer so that s/he cannot complain once the system has been delivered: “It is important to 
involve the customer in a formal way so that he has committed himself at earlier points before 
the final delivery” (p.335). Even though the perspective is different than in this thesis, it is 
nonetheless pointing out one big hurdle in systems development, namely subjectivity and 
different social worlds: “For some reason what a software is going to do is subject to wide 
interpretation even after previous agreement.” (Royce 1970, p.335)  

In 1997 Sommerville and Sawyer published their book “Requirements Engineering: A good 
practice guide” where they give advice on how to conduct the process of requirements engineering 
(RE). Already in the introductory chapter the authors make clear that the process of eliciting, 
validating and maintaining requirements is difficult, and lists four commonly occurring problems 
with system requirements:  

“1 the requirements do not reflect the real needs of the customer for the system.  

2 requirements are inconsistent and/or incomplete.  

3 it is expensive to make changes to requirements after they have been agreed.  

4 there are misunderstandings between customers, those developing the system requirements 
and software engineers developing or maintaining the system.” (Sommerville & Sawyer 1997, 
p.2) 
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Now, perhaps it should be pointed out that it is really the RE process rather than the 
requirements that are problematic. The activity of elicitation of requirements, for starters, come 
with its own issues, as can be seen in the extensive report on the subject by Christel and Kang 
published in 1992. The authors group the problems of the elicitation process into three 
categories:  

“• problems of scope, in which the requirements may address too little or too 

much information; 

• problems of understanding, within groups as well as between groups such as 

users and developers; and 

• problems of volatility, i.e., the changing nature of requirements.” (Christel & Kang 1992, p.7) 

One of the key activities, argues Sutcliffe (2014, web version), in the RE process is the validation 
of the requirements – a process that is also challenging:  

“Validation implies getting users to understand the implications of a requirements specification 
and then agree, i.e. validate, that it accurately reflects their wishes. The current state of the art 
is walkthrough techniques in which semi-formal specifications such as data flow diagrams are 
critiqued in a workshop of designers and users. Walkthroughs have the merit of early 
validation on specifications, whereas prototypes are probably more powerful as users react 
more strongly to an actual working system.”  

In spite of this, prototypes (that will reflect a working system) are costly to develop and can be 
harmful if used incorrectly, argues Sutcliffe, whilst admitting, “prototypes in combination with 
techniques for gathering and evaluating user feedback can be highly effective”. 
If using the experimental prototyping technique called Wizard of Oz, prototypes, which appear 
to be fully working, can be developed efficiently. The technique is in this thesis applied to 
requirements engineering for a web-based system, but before expanding upon this prototyping 
technique, some elaboration on web-based systems is needed. 

When the web grew from being static web sites to interactive web-based systems, discussions 
about the process of developing a web-based system should be differentiated from the traditional 
software development methods and techniques due to the web-based system’s disperse 
characteristics emerged (see for example Murugesan, Deshpande, Hansen & Ginige 2001). 
Others state, however, that the software development methodologies equally applies to web 
systems as well (see the virtual roundtable discussions by Pressman 1998). These discussions 
started in the late 1990 and lead to a new engineering discipline called web engineering (Ginige & 
Murugesan 2001).  

Of course the web-based system that have some special characteristics (easily distinguishable are 
the technical ones and some argue the graphical and experience aspects have become increasingly 
important parts of websites, see e.g. Mayhew & Follansbee 2012). Much of the discussions and 
arguments for web engineering as a separate discipline seem to originate from that time period’s 
lack of standards for web technologies and the fact that the web technology was new and rapidly 
evolving, that include potentially large numbers of users (Isakowitz, Bieber & Vitali 1998; Ginige 
& Murugesan 2001). Sometimes the criticism was rather personal, concerning the web developers 
of the time: “Web developers often use ad hoc, hacker-type approaches, which lack rigour, 
systematic techniques, sound methodologies, and quality assurance.” (Ginige & Murugesan 2001, 
p.15). Al-Salem and Samaha (2007, p.296) summarizes what the “Web Engineering literature” 
have listed as characteristics of web-based systems: multi-disciplinary development team, state-of-
the-art technology, many and unknown end users, multiple stakeholders, short development life 
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cycle, heavy content, integration with backend databases and third party applications, adaptable 
architecture (Al-Salem & Samaha 2007, p.296). Some of these are not characteristics of web-
based systems, but instead seem to be characteristics shared with “regular” software.  

This study is not differentiating between web-systems and regular software, and will instead 
acknowledge that any specificity that might affect the requirements engineering process rather are 
due to the system’s multimedia aspects.  

As stated in the introduction to this thesis, a multimedia product is an interactive, computer-
based product where content such as; text, still images, animations, audio and video, are 
combined (cf. Molin 2005). This is also argued by Sutcliffe in the chapter “Multimedia User 
Interface Design” published in The Human-Computer Interaction Handbook from 2012: 
“Multimedia essentially extends the GUI paradigm by providing a richer means of representing 
information for the user by use of image, video, sound, and speech.” (2012, p.388) When it 
comes to the design of a multimedia products, Sutcliffe argue the designer is faced with the same 
problems as within any user interface design, but three specific issues emerge due to the 
multimedia aspects of the interface, namely4:  

“1. Matching the media to the message by selecting and integrating media so the user comprehends 
the information content effectively.  

2. Managing users’ attention so key items in the content are noticed and understood, and the user 
follows the message thread across several media.  

3. Interaction and navigation so the user can access, play, and interact with media in an engaging 
and predictable manner.” (Sutcliffe 2012, p.391 emphasis in original) 

This chapter will present and discuss aspects of the systems design and development process, in 
particular how user data or use data are collected. First, some traditional data collection methods 
such as surveys, used for collecting requirements prior/during a development process. Then 
different ways of developing systems or artefacts are explored. Action research is where a 
researcher uses an artefact, for example, to induce change in a case such as an organization. 
Design science, which is similar to action research, is a method where a researcher is 
concentrated on solving a problem for a “global practice” by developing an artefact (Johannesson 
& Perjons 2012). In addition to the artefact development, the researcher strives to communicate 
knowledge about the artefact and its context. This can be put in contrast to, say, design where a 
problem for a specific case or perhaps individual is solved through an artefact. The traditional 
data gathering methods are commonly used, and suitable in some cases. For instance, if we want 
to easily collect users’ subjective views on a concept or system, a digitally distributed 
questionnaire could provide the wanted answers. Yet, the traditional requirements gathering 
methods are not always suitable for all kind of data collection. In this thesis the design and data 
gathering for development of a multimedia system is of special interest.  

2.1 Traditional data collection methods 
In the field of human-computer interaction ethnographic data collection methods are commonly 
used (Blomberg, Burell & Guest 2003). Here a few such methods will be discussed in short.  

A common way of gathering data and requirements is by using surveys (Ozok 2012; Kjeldskov & 
Paay 2012). One big advantage of using surveys as a data gathering method is that it allows for 

                                                
4 Message in the citation is the “content of communication between a sender and receiver” while the medium/media is the 

“means by which that content is delivered. Note that this is how the message is represented rather than the technology for storing 

or delivering a message.” (Sutcliffe 2012, p.388).  
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large amount of data to be collected while demanding little effort from the researcher, and 
allocates few resources (Ozok 2012). The survey can be designed in different ways (e.g. open 
questions, likert scales, rankings, yes/no) and distributed in different ways (e.g. digitally, online, 
face-to-face or on paper). 

Putting the advantages aside, surveys are static and will only generate the users’ thoughts on what 
they are being asked. The development of a questionnaire is furthermore difficult, as formulating 
questions without ambiguities is hard. For web surveys there is also the pitfall of low response 
rates, which might result in misleading insights when people answering your survey might not be 
representative for the actual group of users (Nielsen 2004-02-04). Furthermore, Nielsen argues 
“Surveys are not great at gauging minor differences anyway – you need direct observations for 
that.” (Nielsen 2004-02-04) 

Interviews can perhaps be seen as a better fit for requirements engineering, as the questions can be 
adapted to the interviewee (beforehand and/or ad hoc) and is most often aimed at gathering 
qualitative data. Interviews can be conducted in different manners (unstructured, semi-structured 
or structured). Interviews are still limited in some respects: the people who actually find it 
worthwhile to be interviewed might not represent the target group, and asking people (verbally) is 
problematic in the same aspects as by asking in a survey – you ask the interviewees to recall their 
usage or speculate about future usage/systems: “The critical failing of user interviews is that 
you’re asking people to either remember past use or speculate on future use of a system.” 
(Nielsen 2010-07-26, emphasis in original). Another dilemma with interviews is the potential 
disparity between what the interviewee says and what s/he actually does and thinks. This 
disparity can occur willingly or unwillingly. The interviewee can for example recall an event 
differently from what actually occurred, or adopts her/his answer to what s/he believes the 
interviewer wants to hear (Sharp et al. 2011).  

Another popularly proposed and used technique is observations. Observing can be done in 
different manners and in different stages of a development process argue Sharp, Rogers and 
Preece (2011, p.247):  

“Early in design, observation helps designers understand the users’ context, tasks, and goals. 
Observation conducted later in development, e.g. in evaluation, may be used to investigate 
how well the developing prototype supports these tasks and goals.” 

Observations can be conducted in field or in a user laboratory. One advantage is that the user 
does not need to explain or describe what s/he does or for example how a goal is fulfilled. 
Disadvantages is that the relevance of the collected data can be hard to determine, and the 
amount of data can be large – especially if the observation went on longer than needed, which is 
another disadvantage with the technique: it is hard to know when to quit (Sharp et al. 2011).  

For the present study the use and analysis of web statistics as a way to gather requirements should 
be mentioned. This method will nevertheless only provide insights on usage of an already present 
web system/site, and cannot be used to introduce new elements or solutions (to, perhaps, try out 
with a user). The use of web statistics as a way of gathering requirements will be further discussed 
in section 4.6. 

Choosing data and requirements gathering technique is of course dependent on what kind of 
study is conducted, and what data is needed. These techniques, web statistics excluded, are 
commonly used in the field of human-computer interaction (refer Sharp et al. 2011; or the 
chapter by Blomberg et al. in The Human-Computer Interaction Handbook from 2003). However, the 
techniques do have disadvantages and will not fit for all kind of studies and needs. Nor do they, 
if used exclusively, sufficiently involve the user in a manner that could be called participatory 
design, as they treat the users as “mere data sources” (Muller, Haslwanter & Dayton 1997, p.258). 
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Yet, involving the user does not come without its own difficulties whichever technique one 
decides to use.  

2.2 Boundary objects 
A common adversity when involving users in the development process is that of social worlds. 
Meaning, the designer, developer, product owner, user and end user will surely have different 
perspectives on the product under development – rightfully so given their different roles, which 
can entail certain problems when it comes to, for example, conveying viewpoints. This is due to 
different parlance. 

Star and Griesemer (1989) report on what they found to be the “two major activities” when the 
development of the Museum of Vertebrate Zoology at the University of California took place. 
This development demanded cooperation between actors from different social worlds, with 
different viewpoints on the scientific work awaiting them. The authors found the first factor to 
be standardization of methods, and the second to be “that of boundary objects. This is an analytic 
concept of those scientific objects which both inhabit several intersecting social worlds […] and 
satisfy the informational requirements of each of them. Boundary objects are objects which are 
both plastic enough to adapt to local needs and the constraints of the several parties employing 
them, yet robust enough to maintain a common identity across sites.” (Star & Griesemer 1989, 
p.393, italics in original) 

The boundary objects have since been described as common when studying the “coordination 
activities across multiple social worlds” (Karlsson & Hedström 2013, p.59). 

2.3 Design boundary objects 
“A central element in any design theory is the notion of a design task—what the designer(s) 
should accomplish” argue Bergman, Lyytinen and Mark (2007, p.548) with references to several 
other authors and continues, “Essentially, within complex multi-stakeholder design tasks, 
designers will depend on heterogeneous and uncertain knowledge. Accordingly, they must 
discover and coordinate multiple stakeholders’ needs or other stakes, and then create solutions 
that will meet their preferred needs with the minimal time and cost, possibly with the maximal 
benefit”.  

For this reason Bergman and co-workers introduces a specific kind of boundary object, namely 
design boundary objects. These are “needed to overcome gaps in the design knowledge residing in the 
functional ecology and gaps in agreements residing in the political ecology.” (Bergman et al. 2007, p.550, italics 
in original) 

More precisely, they define design boundary objects as “any representational artifact that enables 
knowledge about a designed system, its design process, or its environment to be transferred between social worlds 
and that simultaneously facilitates the alignment of stakeholder interests populating these social worlds by reducing 
design knowledge gaps.” (2007, p.551, italics in original) 

This could be connected to other researchers that have been speaking of how to find objects to 
make systems designs explicit. For instance, Bubenko and Kirikova (1999, p.244) argue that due 
to the different social worlds of the stakeholders, their “working languages” can differ, and the 
subject of development must therefore be presented by flexible representations in order to get a 
good Requirement Specification (RS):  

“We consider as a stakeholder everybody whose work is directly or indirectly affected by the 
ideas reflected in the RS. Not only representatives of the application domain should be 
considered as stakeholders. Also representatives of the business environment as well as the 
work of system designers and programmers is RS dependent. “Working languages” of different 
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stakeholders may be rather different. Therefore, in order to achieve good quality of a RS, 
flexible enough forms of representation of the contents of the specification are necessary.” 
(Bubenko & Kirikova 1999, p.244.) 

One could also mention Löwgren (1995, p.93) who argue for a system development process 
where the external design is divorced from the internal design and construction. Löwgren 
propose that “conceptual, constitutive and consolidatory steps” would constitute the external 
design work, and continues by comparing the design methodology with participatory design: 
“The process shares some characteristics with participatory design, but the designer’s expertise is 
recognized and identified.” (1995, p.87) 

Regarding the steps of the external design work, the conceptual step is explained as follows: “The 
conceptual step is always guided by the designer’s vision, which is typically not very distinct: It is 
unclear in parts and structure which makes it very hard to communicate to other people.” (1995, 
p.92, italics in original) According to Löwgren, the conceptual step is where the user is most 
important to include, and therefore the most interesting step to include in this thesis: “In the 
conceptual step, the role of the users is primarily to help the designer get involved in the future 
use of the artifact.” (1995, p.92), but doing so puts demands on the communication of the design 
concepts: “The design concepts developed in the conceptual step serve as the common ground 
necessary for communication, provided that they are expressed in media that do not discriminate 
the users.” (1995, p.93) 

Others argue that the user is important to actively include in the whole development process, the 
following constituting the line of Participatory design (PD): “The core of the term as it is used in 
this chapter on human-computer interfaces, is that the ultimate users of the software make 
effective contributions that reflect their own perspectives and needs, somewhere in the design 
and development lifecycle of the software. By this we mean active participation—something more 
than being used as mere data sources by responding to questionnaires or being observed while 
using software.” (Muller et al. 1997, p.258) 

The term User-centred design (UCD) has already been introduced in the preface to this chapter, 
but is interesting to contrast against PD. The user in PD is actively involved, perhaps by agreeing 
on functionality or overseeing the development.  

In UCD the user is in the centre of the development process, but the user must not actually be 
present or active. The development is focused on the user without having her there, and 
conducted by professionals. Of course the user could (should) be involved for example when 
evaluating the designs (confer for example ISO 9241-210:2010 which calls this “required activity 
in human-centred design” for user-centred evaluation, which is methods such as user-based testing).  

2.4 End-user development and system requirements engineering  
Similar to participatory design and user-centred design is a movement called end-user development 
(EUD). The difference between the former two and EUD is that the user is not only involved in 
a design or development team in EUD, but acts as the developer her/himself. The development 
in this case rarely involves regular programming environments but is instead based on adapting 
excel sheets and websites or performing other “lighter” programming activities. Karlsson and 
Hedström (2013, p.58) points out that such development concerns local information systems. In 
the present work a paper by Karlsson and Hedström (2013) will form a departure for discussion 
and it can therefore be relevant to follow the authors’ example when they for a succinct 
definition of EUD refer to a definition of EUC – end-user computing – by Brancheau and 
Brown (1993, p.439, italics in original): “the adoption and use of information technology by personnel outside 
the information systems department to DEVELOP software applications in support of organizational tasks.”. 
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Several single end-user developments “projects” can be conducted in parallel, and the results of 
these developments (referred to as “prototypes” by Karlsson & Hedström 2013) might be used 
in day-to-day work tasks. Of course, a lot of distributed end-user development may lead to 
maintenance problems. If a good “excel designer” retires, will the department where she worked 
understand to fill the gap with a rather IT savvy person? Indeed, already Rockart and Flannery 
(1983) pointed to the importance of management in the end-user computing field (note the 
similarities of the title of Brancheau’s and Brown’s paper and Rockart’s and Flannery’s, “The 
Management of End User Computing”).  

The end-user development is (very) similar to what Eisenberg (1997) describe as end-user 
programming, i.e. the:  

“use of a programming language by someone not trained as a professional computer scientist 
or programmer. Typically, the “end user” in question will be a professional—an architect, 
scientist, artist, businessperson–whose programming activities center around the use of 
selected commercial applications related to his or her field.” (1997, p.1127)  

Alongside discussion about what should count as a programming language (which could be 
related to what should count as development, in the field of end-user development) Eisenberg lists 
advantages and disadvantages with end-user programming, such as:  

“The third argument for end-user programming—namely, the “means of communication 
arguments” —is the one least often encountered in debates on the subject; but in this writer’s 
opinion, it is at least as important as the first two. This argument shifts the focus away from 
programming as a means of communicating ideas between user and machine, and instead 
looks at programming as a way of communicating ideas between people.” (Eisenberg 1997, 
p.1131)  

With this in mind one could conclude that the “prototypes” from the end-user development 
discussion and the programmed systems from the end-user programming discussion come with 
shared advantages: being a design boundary object.  

An alternative to regard end-user developments as resulting in an assemblage of good but dead-
end local information systems, one could investigate if such developments could be incorporated 
into existing or new corporate-wide systems. This must not concern to the code as such, but to 
the systems’ functions and the design of how user can utilize these functions.  

As pointed out, EUD differs from participatory design. In participatory design, the user is not 
adopting or developing system functions or producing code-like results, but instead acts as a 
representative for users as a group while being a part of a development team of programmers and 
designers, who in their turn conducts the actual development. Karlsson and Hedström (2013) 
argue EUD could be used as a requirements engineering technique. This way, the outcomes from 
the end-user development, i.e. end-user prototypes, is harvested and used to refine or 
communicate the user requirements for a system development, to “clarify the functionality” and 
“promote shared representation” (2013, p. 68).  

2.5 Prototyping 
“Prototypes are widely recognized to be a core means of exploring and expressing designs for 
interactive computer artifacts.” (Houde & Hill 1997, p.367)  

A prototype is defined as a “representation of all or part of an interactive system, that, although 
limited in some way, can be used for analysis, design and evaluation” in ISO 9241-210:2010 (p.2). 
In the Handbook of Human-Computer Interaction from 1997, Houde and Hill (p.369) define 
prototypes as “any representation of a design idea, regardless of medium”.  
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The prototype is frequently described in regards of fidelity, which is often characterised as either 
high or low. A high-fidelity prototype often has a polished look and behaviour, and can make the 
prototyped system/product look quite finished. A low-fidelity prototype is the opposite to 
polished, and often signals that the system has a long way to go before fully developed. Low-
fidelity prototypes can be made out of papers or other crafting materials, and should be as easy to 
construct as to throw away (Houde & Hill 1997). Nilsson and Siponen (2006) argue, nonetheless, 
that the concept of fidelity is limiting. This is especially true when regarding Wizard-of-Oz 
prototypes where the perceived automaticity (by the user) and the implemented automaticity 
differ widely. Since this thesis will conduct experiments using Wizard-of-Oz prototypes, the 
fidelity concept will not be used to any extent. Furthermore, Houde and Hill (p.367, italics in 
original) argue that talking about prototypes’ attributes is “distracting”, and that one should 
instead focus on “the purpose of the prototype—that is, on what it prototypes”. This would 
improve the use of prototypes: “With a clear purpose of each prototype, we can better use 
prototypes to think and communicate about design.”. 

One aspect regarding the “what” in prototyping is the context of use. The context of use is an 
important aspect when developing a system (ISO 9241-210:2010; and see for example section 
2.11 where the activities involved in human-centred design are discussed). The context of use is 
important, and Mayhew and Follansbee (2012, p.952) argue why:  

“It is also important to understand the environment—both physical and social—in which 
users will utilizing an application or website to carry out their tasks, because this environment 
will place constraints on how they work and how well they work.”  

Say, for instance, that the system will be used in a cold and noisy environment. The system will 
probably need some specific adaptation due to this context. Not surprisingly, the experience of 
using a system (or product, artefact, etc.), is intertwined with the context of use. Experience is 
described by Buchenau and Suri (2000, p.424) as:  

“a very dynamic, complex and subjective phenomenon. It depends upon the perception of 
multiple sensory qualities of a design, interpreted through filters relating to contextual factors. 
For example, what is the experience of a run down a mountain on a snowboard? [...] The 
experience of even simple artifacts does not exist in a vacuum but, rather, in dynamic 
relationship with other people, places and objects. Additionally, the quality of people’s 
experience changes over time as it is influenced by variations in these multiple contextual 
factors.” (Buchenau & Suri 2000, p.424)  

In order to fully appreciate and elicit the influence of such contextual factors on the use, the 
researcher need to step outside the user laboratory and conduct experiments in the context of use 
(Rogers, Connelly, Tedesco, Hazlewood, Kurtz, Hall, Hursey & Toscos 2007). Such experiments 
are often called in-situ studies, field studies or in the wild studies (Sharp et al. 2011). In-situ studies 
can also be used in order to try an initial concept (i.e. “is this idea worth pursuing further than the 
prototype stage?”).  

All kinds of prototypes are not suitable for representing interactive systems, especially not when 
tested with users. As pointed out by Molin and Pettersson (2003, p.77), for example, “simple 
paper prototypes are in some instances not suitable for testing interactive software.” One reason 
for this is that the interaction cannot be represented fairly on paper, another is the fact that the 
test subject might be negatively influenced by the researcher overlooking each “click” and 
needing to manually switch papers after each of the user’s interaction (Sefelin, Tscheligi & Giller 
2003). A prototype can of course be programmed instead, perceived by the user as polished and 
fully or partly working. Even so, interconnected with prototype implementation are the issues of 
1) investing resources (time is money) and 2) deciding on an interactive schema, before the concept 
is even tried with real users.  
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Furthermore, it should be stated that prototypes are not mere testing and evaluation tools, they 
could be used for demonstrations or as communication catalysts – boundary objects, as pointed 
out earlier in this chapter. Of particular interest in the present work is the employment of 
Wizard-of-Oz prototyping. Nevertheless, using prototypes as means of communication and 
demonstration of ideas is not commonly discussed by Wizard-of-Oz researchers, at least not 
amongst the papers included in a literature review conducted by Pettersson and Wik (2014). The 
communicative function is, yet, exploited amongst some prototyping researchers (confer 
Erickson 1995; or Buxton 2007, who discusses this within the context of sketching). 

2.6 The Wizard-of-Oz technique  
The Wizard-of-Oz technique is an experimental prototyping technique, which from the 
beginning was utilized mostly in language technology where the technological constraints of the 
time demanded a workaround in order to conduct experiments. As stated in the introduction to 
this thesis, a human experimenter is simulating the internal working of a system in Wizard-of-Oz 
experiments. The test participant is then deceived into thinking that s/he is interacting with a 
fully automated system - when s/he is in fact interacting with another human (through some kind 
of prototyped system which can be, but is not limited to, computerized). This way, new concepts, 
ideas, systems, interfaces and means of interaction can be tested without needing to allocate 
resources to programming prior evaluation and testing with users.  

Since J.F. Kelley coined the term “OZ paradigm” in 1983, researchers have found the technique 
to be plausible for many experiments, such as multimodal interaction (Salber & Coutaz 1993) and 
graphical interfaces (Pettersson 2003). At Karlstad University the previously software and 
platform dependent Ozlab system has been redeveloped into a web-based system. A less 
platform dependent, less device specific system has its advantages5. Conducting experiments in 
the intended context of use and on the intended device of use is easier, for example. Ozlab lets 
the user (who can be a researcher, naïve designer, developer, and so forth) build an interaction 
shell which can, depending on the included content, look as polished as a finished system. The 
Ozlab mock-up is called interaction shell rather than prototype, since it lacks the automatized 
interactivity – it is a mere shell until a wizard brings it to “life”. The included content can be 
(except for text and HTML-object such as buttons and input fields) scanned paper sketches, 
digitally made pictures or interface designs, print screens of existing web sites, and so forth. Since 
the Wizard-of-Oz technique rather than the Ozlab system is of interest in this study, the system 
will not be presented any further. For a lengthier system overview, see Pettersson and Wik 
(2014). 

The Wizard-of-Oz technique must not only be used as a mere validation or test technique. Molin 
and Pettersson (2003) introduce a lengthier discussion on explorative WOz prototyping by 
referring to the discussions by Bubenko and Kirikova (1999) and Löwgren (1995) – discussed 
previously in this chapter. A rigid requirements specification may not suit the more flexible 
multimedia system, and Molin and Pettersson (2003, p.70) ask if it is “possible to gather and 
write requirements specifications in a way better suited to multimedia development”. 
Stakeholders in a system development process may need a helping hand articulating the 
multimedia aspects of a system. A WOz mock-up can be of use in such process of a multimedia 
system, additionally overbridging the language barrier between stakeholders (Molin & Pettersson 
2003).  

                                                
5 And, admittedly, as was shown in the Working report by Pettersson and Wik (2014) some disadvantages: see e.g. the chapter 
“Limitations of the present web-based Ozlab system”. 
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Having now put traditional user requirement collection methods along with end-user 
development when this is interpreted as a requirements eliciting method, and along with 
prototyping (“in general”), this chapter will also touch three approaches where a researcher 
behaves like a “user-centred” developer, namely action research, design science and grounded 
innovation. 

2.7 Action research  
End-user development and prototyping in participatory design could be compared within the 
research approach called action research:  

“In Action Research the researcher typically tries to provide a service to a research “client”, 
often an organization, and at the same time add to the body of knowledge in a particular 
domain. In technology-related inquiry, an Action Research study could entail the researcher 
introducing a new technology in an organization, and at the same time studying the effects of 
the technology in that organization.” (Kock 2014) 

Bryman (2012, p.393) argue “The emphasis on practical outcomes differentiates it from most 
social research.” Furthermore, Bryman (2012, p.397) explains that:  

“There is no single type of action research, but broadly it can be defined as an approach in 
which the action researcher and members of a social setting collaborate in the diagnosis of a 
problem and in the development of a solution based on the diagnosis. [...] The collection of 
data is likely to be involved in the formulation of the diagnosis of a problem and in the 
emergence of a solution. In action research, the investigator becomes part of the field of 
study.”  

“An approach in which the action researcher and a client collaborate in the diagnosis of a 
problem and in the development of a solution based on the diagnosis.” (Bryman 2012, p.709).  

Some researchers are motivated by “its commitment to involving people in the diagnosis of and 
solutions to problems rather than imposing on them solutions to predefined problems.” (Bryman 
2012, p.397).  

Despite that, it cannot be said that this study is within the field of action research. This is due to 
the focus of exploring a yet untested technological concept, which made it less reasonable to 
involve the “client” in the evaluation as it concerned the technology rather than the stakeholders’ 
interest.  

2.8 Design science 
It should be noted that “The purpose and activities of design science are close to those of action 
research.” say Johannesson and Perjons (2012, p.35) in their compendium on the topic intended 
for university students and further describes design science as “the scientific study and creation 
of artefacts as they are developed and used by people with the goal of solving practical problems 
of general interest” (ibid., p.8). 

As mentioned in the introductory chapter, the Wizard-of-Oz technique will be explored as a 
requirements gathering technique in interactive systems by creating faked system responses 
through a prototype. In the present study the creation of artefacts, i.e. the prototype, is a very 
important aspect.  
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The connection between design and science has been done by for example Simon (1996)6.  

 “The proper study of mankind has been said to be man. But I have argued that people–or at 
least their intellective component–may be relatively simple, that most of the complexity of 
their behavior may be drawn from their environment, from their search for good designs. [...] 
in large part, the proper study of mankind is the science of design, not only as the professional 
component of a technical education but as a core discipline for every liberally educated 
person.” (Simon 1996, p.138)  

The focus in the present work is not on how people develop different interaction designs, but rather 
it exemplifies one part of action research. Perhaps the exploration of the design space for (a tool 
for) interaction exploration support possibly could be said to constitute a contribution to design 
science, but otherwise the present study is not design science. 

2.9 Grounded innovation 
In the book Grounded Innovation: Strategies for Creating Digital Products7 Lars Erik Holmquist presents 
the concept of grounded innovation, which is a concept or perhaps an ideal to strive for if one 
wants to produce true innovations: “Grounded innovation represents an attempt to maximize the degree 
of both inquiry and invention that goes into the creation of new product concepts” (Holmquist 2012, p.26, 
italics in original). Inquiry in this context is defined as “any kind of investigation into how the 
world is. This is an essential part of the grounding of the innovation process, since it provides a 
solid base for the inventions to stand on.” (Holmquist 2012, p.39).  

Inquiry includes the investigation of relevant technology: “if it is important to use a particular 
emerging technology, it is a good idea to understand as much as possible what the technology is 
capable of.” (Holmquist 2012, p.25).  

Furthermore, inquiry includes gathering data from users: “When it comes to user-oriented 
inquiry, there are many established methods for gathering data on what users need (or think they 
need), such as utilizing questionnaires, interviews, focus groups, and so on. In human-computer 
interaction research, it has become popular to adapt observation and analysis methods from 
social science, in particular, ethnography and ethnomethodology.” (Holmquist 2012, p.25). 

However, Holmquist (2012, pp.25ff) admits that “inquiry does not guarantee success” and 
further explains that “it is possible for researchers to become so entrenched in the current 
situation that they find it difficult or impossible to look beyond it to new solutions. The fact is 
that the people performing the work might not even be the right ones to ask; if given the 
opportunity to wish for a new technology, they will usually ask for something similar to what they 
already have.”  

As noticed, there is a differentiation between innovations and inventions throughout the book: 
“we will get a better understanding of what it means to go from simply thinking of something 

                                                
6 “So too we must be careful about equating “biological” with “natural.” A forest may be a phenomenon of nature; a farm 
certainly is not. The very species upon which we depend for our food–our corn and our cattle–are artifacts of our ingenuity. A 
plowed field is no more part of nature than asphalted street–and no less.  

These examples set the terms of our problem, for those things we call artifacts are not apart from nature. They have no 
dispensation to ignore or violate natural law. At the same time they are adapted to human goals and purposes. They are what they 
are in order to satisfy our desire to fly or eat well. As our aims change, so too do our artifacts–and vice versa.” (Simon 1996, p.3)  

7 Grounded innovation is not to be confused with the research methodology Grounded Theory, although the prior reminds of 
the latter. Grounded theory is a methodology where qualitative data is analysed in a specific way: “An iterative approach to the 
analysis of qualitative data that aims to generate theory out of research data by achieving a close fit between the two.” (Bryman 
2012, p.712) 



 15 

new—an invention—to actually creating something that has an effect on the world—which is what 
we call an innovation.” (Holmquist 2012, p.16, italics in original). 

Maximizing and combining inquiry and invention Holmquist (2012, p.27) argues, though, “In 
reality, even with the best methods this is not a state that can be realistically achieved–if so, 
everybody would already be producing world-class products!”. 

2.10 Technology-driven design  
In contrast to what Holmquist (2012) discusses in his book – as well as in contrast to the user 
centred design discourse and the End-User Development movement – Norman (2010) advocates 
a different view on innovations and the involvement of people in the development of new 
emerging ideas in a debated article in Interactions from 2010. Norman holds that design research is 
good for small incremental improvement of already available products. Still, innovations will not 
emerge from design research where researchers use methods such as observations, surveys, 
questionnaires to collect data from people – with the aim of determining hidden needs that could 
be satisfied with a new product or innovation which will gain them a nice cut of the market share 
– but will arise from technology: “The inventors will invent, for that is what inventors do. The 
technology will come first, the products second, and then the needs will slowly appear, as new 
applications become luxuries, then “needs”, and finally essentials. Once a product director has 
been established, research with customers can enhance and improve it.” (Norman 2010, p.42) 

The technology’s part in new innovations is further elaborated on:  

“New conceptual break-throughs are invariably driven by the development of new 
technologies. The new technologies, in turn, inspire technologists to invent things. Why the 
invention? Sometimes because the inventors themselves dream of having the capabilities, but 
many times simply because they can build them. In other words, grand conceptual inventions 
happen because technology has finally made them possible.” (Norman 2010, p.38) 

The examples brought up by Norman (such as the telephone and airplane) do all have something 
in common: they all solve an already existing need of humans, such as to communicate or to 
travel. Before the technical solutions were available, nevertheless, people could not travel or 
communicate – at least not as speedy as with an airplane or by placing a phone call. 

Relating to the technology-driven design is perhaps that of technology appropriation, which can 
be defined as “The process of adopting and adapting technology by users or groups of users to 
integrate it into their lives, practices, and (work) routines.” (Janneck 2009, p.166). An “end-user” 
is sometimes adapting, for example, the excel sheet for a use other than the intended one, i.e. is 
creating an end-user prototype – a development driven by the technology at hand.  

2.11 Discussion: Experimental trials for method development  
The purpose of this study is to explore the Wizard-of-Oz technique as a requirements 
engineering technique in running multimedia systems, with a focus on how to capture (and test) 
requirements for system responses in on-going GUI dialogues between user and system. This 
chapter is intended to give a frame of reference to the study. As the reader of the chapter have 
seen, a user-centred approach to multimedia systems development is needed in order to 
successfully reach a system which fulfils the needs and demands of the users, with high quality, 
good usability, and so forth. The requirements engineering process is still connected with some 
rather problematic issues, even though processes have been researched extensively (Sutcliffe 
2014). Traditionally, surveys and interviews, for example, are used to elicit data and/or 
requirements from users. These techniques are limited in many aspects, especially regarding non-
functional requirements, which are common in multimedia systems (Molin & Pettersson 2003). 
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Communicating between social worlds (developer and end-user, for example) is furthermore 
difficult due to different parlance, but can be eased by using design boundary objects such as 
prototypes (e.g. Karlsson & Hedström 2013; Molin & Pettersson 2003; Löwgren 1995; Sutcliffe 
2014; Sommerville & Sawyer 1997). Popularly paper prototypes are presented as the go-to 
prototyping technique, but such prototypes lack the interactivity and look and feel of a polished, 
functional system. Wizard-of-Oz prototypes are, in contrast, polished and interactive, while 
supporting the early user involvement and communication between different social worlds and 
working languages. Of course, one could also accomplish communication between social worlds 
and elicit requirements at the same time by using the users’ actual developments, as done in the 
field of end-user development. Yet, such end-user prototypes were not available during this 
study.  

Action research, design science, grounded innovation and technology-driven design are all examples of different 
approaches in which the researcher acts as in a user-centred development process. This study 
touches each of them, but rarely fulfils any of the approaches fully.  

Before introducing the conducted experiments (see Chapter 4 and 5), the underlying concepts 
need to be elaborated upon. The reason for conducting the experiments in this study in a tourism 
context was due to the initial idea originating from a planned feasibility study. The feasibility 
study was to be conducted in participation with actors in the tourism sector in the Karlstad 
region, and thus naturally had a tourism perspective. The project has not yet succeeded to raise 
external funding but the theory behind it illustrates the motive behind the present study.  

The aim with the feasibility study was to try using the Ozlab system as a tourist information 
system, perhaps during events or at remote locations where accessibility and/or economy would 
constrain the possibility of engaging a human tourist information officer. Furthermore, the Ozlab 
systems feasibility for various sorts of visitors’ support was to be tried. Using Ozlab in such 
manner could replace the tourist information officer or at least act as a complement to situating 
experts and guides at all possible events, sites or places in a city. Instead, visitors could get/ask 
for the information that they seek through a monitored, interactive system. The system could be 
accessed through information kiosks or via the visitors’ own devices such as tablets or 
smartphones. The tourist information officer would remotely interfere with the visitors through 
an interface built and run in Ozlab. This way, Ozlab could perhaps be used to provide 
information and other responses in ‘real’ use of a faked system and thus collect information, 
namely information to systems developers of the interactive services visitors’ needs or requests.  

But for all that, the present study is not about finding the perfect tourist information system per 
se, or about finding requirements for such a system. Rather, the tourist information system is 
here the case which the experimental and requirements engineering technique are applied on. The 
following subsection elaborate on the corresponding activities’ place in systems development 
processes, while subsection 2.11.2 makes explicit the rather limited coverage in the present study 
of the whole assemblage of issues related to a human-centred design process.  

2.11.1 Activities in development processes 
Systems development processes and requirement engineering processes are often described 
according to the phases and/or activities the processes concern. During which phase and activity 
would the Wizard-of-Oz technique be plausible?  
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Figure 1. The interdependence of human-centred design activities. Copied from ISO 9241-210:2010, p.11. Copyright SIS, 

Swedish Standards Institute. Reprinted with permission.  

There are different models of user-centred development processes. One such process is depicted 
in Figure 1 (a very similar model is presented in various HCI course literature by for example 
Preece et al. 2011), and  

”illustrates the interdependence of human-centred design activities. It does not imply a strict 
linear process, rather it illustrates that each human-centred design activity uses output from 
other activities.” (ISO 9241-210:2010, p.10) 

The non-linear process is a development from the preceded ISO standard ISO 13407:1999 (see 
Figure 2) where the corresponding process of the activities in human-centred design were less 
iterative, as it lacked the exchange of output between activities of the cycle. In the preceded 
standard (Figure 2) the activities are cycled through, almost as in a linear manner, whereas in 
Figure 1 the activities are not only cycled through, but are also connected in between each other 
(see the dashed lines between for example ”Evaluate the designs against requirements” and 
”Produce design solutions to meet user requirements”).  

 
Figure 2. The interdependence of human-centred design activities. Copied from ISO 13407:1999, p.10. Copyright SIS, 

Swedish Standards Institute. Reprinted with permission. 

The cycle in Figure 2 itself is described as iterative, since it can be cycled through many times:  

”The human-centred design process should start at the earliest stage of the project (e.g. when 
the initial concept for the product or system is being formulated), and should be repeated 
iteratively until the system meets the requirements” (ISO 13407:1999 p.9).  
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Grønbæk, Kyng and Mogensen (1997, p.201)8, points out that many system development 
methods are limited. For example, the analysis and design activities are often taken care of in 
user-centred approaches, such as Participatory design, but the other, succeeding activities are 
seldom of focus. The authors then propose a model (see Figure 3) which will go beyond the 
design and analysis phases, and by doing so is contributing to the system development approach 
called Cooperative Experimental System Development (CESD) which “is characterized by its 
focus on active user involvement throughout the entire development process” (p.201).  

 
Figure 3. CESD model. Reprinted from Grønbæk, K., Kyng, M., & Mogensen, P., “Toward a cooperative experimental 

system development approach” in Kyng, M. & Mathiassen, L. (eds.) Computers and design in context, Cambridge, 
MA: The MIT Press, ©MIT 1997, pp. 201-238. Reprinted with permission. 

The authors’ model differs from other models since it consider that activities (the top level of the 
model in Figure 3) may contribute to more than one concern (the middle level in Figure 3). The 
“concerns” here are what often is called “activities” or “phases”, such as analysis and design in 
other models. Differentiating between concerns and activities is important, argue the authors: 

“it is an important feature of our CESD model that concrete activities in a system 
development project contribute to several concerns and vice versa—that is, any one concern is 
realized through a number of activities. Thus, analysis cannot in general be “finished” before 
design is begun, simply because some of the activities carried out to for the design concern will 
also contribute to the analysis concern.” (1997, p.207)  

To elaborate further, the following statement is about the waterfall model (previously discussed 
in this thesis), where the solution have been to add iteration to where the process is faulty:  

“However, adding iteration in order to cope with complex situations where the waterfall model 
is inadequate does not address what we consider to be the source of the difficulties with 
current models, namely, that they ignore the fact that the same activity may contribute to more 
than one concern. For example, a workshop where prototypes are tried out by the users both 

                                                
8 I wish to thank Marianne Graves Petersen at Aarhus University for giving me this reference.  
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improves our understanding of the users’ practice (analysis) and produces ideas for improving 
the prototype (design).” (Grønbæk et al. 1997, p.208) 

For this study, the WOz technique is not tried during a specific activity in the development 
process. Instead, it is argued that the WOz technique perhaps could be of use during the whole 
development cycle (not just during a single activity or concern). As seen in this chapter, the 
requirements engineering process involves some problematic steps, specifically the eliciting and 
validation of requirements. However, as seen in Figure 1 and argued by Grønbæk et al. (1997), 
the activity of design and analysis contribute to one another. The process in Figure 1 depicts that 
iteration between these activities would be the solution, while as we now know, as pointed out by 
Grønbæk et al. (1997), iteration will perhaps not always be the solution. For this study this is 
interesting, since the Wizard-of-Oz technique could be plausible either in many of the activities 
depicted in Figure 1, or: if one wants to look at the development process like Grønbæk et al., in 
all the concerns (and therefore in many of the activities).  

It is difficult to place the Wizard-of-Oz technique in just one activity (as in Figure 1 and 
especially Figure 2). In Figure 1, the WOz technique could contribute to each activity within the 
cycle, perhaps at once. This is thanks to the fact that the designer will produce a design solution, 
which is presented to the user, and doing so will specify requirements and evaluate the design at 
the same time. Perhaps the user and the designer even build the prototype together, or the user 
build the prototype her/himself. This is then combining not only concerns (design, analysis, 
realisation), but also activities (users’ practice, technology, developers’ practice, visions) as in the 
model by Grønbæk et al. in Figure 3.  

2.11.2 Focus of the present study 
Karlsson and Hedström (2013) provide a number of questions, which the authors describe as one 
mean of analysing requirements techniques. The WOz technique is not analysed accordingly in 
this study, as the experiments and application of the technique is yet in an exploratory stage.  

Ideally, one might argue, I should have tried the WOz technique as a RE technique in a larger 
scale, involving users, developers and various stakeholders as test participants, interaction shell 
designers and wizards and furthermore applied the use in several phases. On the other hand, 
using an under-researched technique would put the hypothetical project at risk. So instead, the 
focus of this single-investigator study is to explore the use of WOz technique of elicitation of 
requirements in use. Yet as discussed it is difficult to position the WOz technique in a specific 
phase or activity in the human-centred development process. Admittedly, the present study might 
therefore involve validation as well, since WOz experiment applied to a running system will elicit 
and thus validate the requirement at once (as they are ‘uttered’ by the end-user).  

2.12 The Wizard-of-Oz technique in-depth  
The Wizard-of-Oz technique has been and is used in a number of experimental settings and 
research fields. In Pettersson’s and my literature review from 2014 we identified a number of 
commonly aired issues with Wizard-of-Oz experiments, which may need addressing for the sake 
of this study:  

• Ethics: deceiving the user that s/he is interacting with a fully computerized system. 
• Reliability: hard to replicate experiments due to the human intervention.  
• Validity: regarding the ecological validity, which also concern the previous discussion on 

in-situ studies, section 3.7 will elaborate further on an experiment conducted with a high 
degree of ecological validity.  

• The wizard’s role: how it might affect the outcome of experiments.  
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These issues will in this section be elaborated on, but for an even lengthier discussion see the 
working paper Perspectives on Ozlab in the cloud by Pettersson and Wik (2014).  

Ethical considerations  
In Wizard-of-Oz studies the human experimenter is often hidden from the participant, likewise is 
the fact that a human experimenter is acting the system. Deceiving participants of a study, in any 
way, are often concerned unethical (Lazar et al. 2010). Still, the “deceptive approach” is 
sometimes needed in order to not affect the participants’ behaviour. In WOz studies conducted 
in the field of natural language, for example, “it is often vital that the test subject believes that 
s/he is talking to a real computer system, as the goal is to find out how such interaction would 
look (sound) like” (Pettersson & Wik 2014, p.79). 

Reliability 
According to Lazar et al. (2010, p.57) high reliability is something strived for in all experimental 
research. The reliability is the “consistency of the results” (p.295). As an example, the experiment 
has a high reliability if it can be replicated perhaps at another time and by another research group, 
and the outcomes of the replicated experiment is still consistent with the original experiment. 
Wizard-of-Oz studies are sometimes critiqued on this part due to the wizard’s (in)consistency. 
Since the wizard is human, s/he can willingly or unwillingly alter behaviour during a session (due 
to, for example fatigue or by mistake) or between sessions (due to, for example, mere errors or by 
accident). Of course if there are several wizards in a study, the wizards may affect the study and 
its outcome (see Pettersson & Wik 2014). In the experiments reported in this thesis a single-
wizard setup was used. However, since reliability issues are related to the experimental setups 
(especially when it comes to explorative studies where the setup is altered during the experiment), 
it will be discussed in connection to the presentation of the conducted experimental trials.  

Validity  
Regarding the validity of Wizard-of-Oz experiments, one can question whether the experiments 
actually measure what they are supposed to measure: 

“The main issue regarding the validity of Wizard-of-Oz experiments is otherwise – or was 
initially at least – whether such man-made elicitations of user behaviour could be comparable 
to real human-computer interaction.” (Pettersson & Wik 2014, p.79) 

Though, as we later argue:  

“interaction spaces out of range of the intended system’s interaction capacity are not wrong in 
themselves. They simply belong to preliminary and early design iterations.” (Pettersson & Wik 
2014, p.81)  

Another interesting aspect of the validity issue is what Holmquist (2005) presents as an 
alternative to cargo cult design (i.e. “creating a representation without sufficient knowledge of how it actually 
would work, or presenting the representation while not acknowledging such knowledge” (p.50 emphasis in 
original)), namely a generator, which could be compared to what a WOz prototype can function as:  

“A mock-up that represents a system that is technically impossible to realize could still give rise 
to interesting design ideas and concepts. [...] To avoid cargo cult design a representation should 
be presented honestly as what it is–a vehicle for exploration, not an end product.” (Holmquist 
2005, p.52) 

Now regarding the ecological validity, Wizard-of-Oz experiments may be run in a laboratory 
setting or, as discussed in this chapter, in-situ. One can question, if the experiment would produce 
the same results if conducted in-situ as in a laboratory setting? This is though not something 
specific for WOz experiments, but rather experiments as a whole.  
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The wizard’s role  
In contrast to the criticism of the human intervention in the WOz experiments, embracing the 
wizard’s human abilities is something that can be an advantage of WOz experiments. From an 
ethical standpoint, for example, the participant of an WOz experiment can be put in less 
compromising situations if the human behind the curtain is less rigid than a real computer 
system. In this study, the fact that the wizard was able to interpret the users’ questions asked 
through the prototyped system, for example, was embraced. Of course, it should be pointed out, 
that using the human abilities of the wizard might not suit every experiment.  

In order to understand the experimental trials in Chapter 5 it is important to understand that 
Wizard-of-Oz experiments puts high demands on the wizard(s) cognitive abilities – most 
commonly is the stress caused by trying to respond to a user’s input as a computer system (i.e. 
responding in a timely and perhaps computer-like manner; Pettersson & Wik 2014, p.89). This 
means that the WOz systems’ ability to satisfy and help the wizard conducting her/his tasks 
becomes important (see e.g. Schlögl, Doherty, Karamanis, Schneider & Luz 2010; Schlögl, 
Schneider, Luz & Doherty 2011). Not only that, but knowing that the generic WOz system will 
be used for several experiments and, most likely, by different people, makes the wizard user 
interface (WUI) even more important. As the reader will see, such considerations formed the 
background for the trials to add wizardry to a running website which is reported and discussed in 
Chapters 4 and 5. 

But before going into these trials, an account is given about other kinds of interventions in 
running systems where the purpose is not data collection but augmentation of what otherwise 
would be rather dumb systems. 
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3. Other kinds of intervention in running systems 
In Wizard-of-Oz experiments, the human intervention, i.e. the “wizardry”, affects what the 
subject may understand as the system’s output. The aim of this section is to provide some 
examples of real-time interactive systems with (some) degree of human intervention on the 
system’s side. The wizardry ranges from fully automated9 to fully human initiated, i.e. manual. 
However, remote administration or remote desktop solutions (often used by IT support staff 
within an organization) are not considered here. Note that the subjects do not always interpret 
the output as system output.  

3.1 Amelia  
Amelia is the name of a newly released system, which has been developed for 15 years by IP Soft 
(Lewan 2014). The system Amelia listens to natural language input and analyses the context in 
which the question is asked (IPSoft 2014). Amelia is a fully automated system, which can 
understand and interpret natural language and provide answers to users’ questions by searching 
manuals, intranets or the web – depending on which source of information has been introduced 
earlier to the system. The user can pose her/his question in “any” way, without needing to use 
specific commands and terms. Amelia can interpret the context and answer accordingly, and even 
react to the user’s emotions in the meantime (IPsoft 2014-09-26). If Amelia cannot understand 
the user’s question, the system can direct the question to a human operator instead. Amelia can 
watch the human operator’s interaction with users, in order to learn for the future.  

The alleged cognitive abilities of Amelia are said to be one level above the inferential capacity of 
the system Watson, developed by IBM, and which famously won the quiz show Jeopardy! in 2011 
(Lewan 2014). 

3.2 Hockey wizard  
DISE is a provider of “versatile digital signs software that is used for advertising, corporate 
and public information, reception areas, menu boards, info kiosks, sports arenas and 
transportation areas. DISE software is scalable and can be used for small scale installations as 
well as large scale installations with thousands of players.” (DISE 2014, emphasis in 
original) 

The DISE system can handle conditional output, such as “if this geo location, then show this 
information” or “if this temperature, show this picture”. But such automations are not in the 
scope of the present project; only human-initiated output is.  

DISE does not intend to incorporate interactivity such as in an information kiosk in their systems 
(Andreas Ekmark, DISE, personal communication 2014-11-12). Nevertheless, the system can be 
integrated with hardware such as vending machines or control systems. Such integration with 
another system was made for a large hockey arena in Sweden. Large screens, mounted around 
and suspended above the rink, display commercials and other information in the arena. This is 
                                                
9Not in scope of the study: Setup assistants, commonly known as wizards, which guide the user through an 
installation of software on a computer, for example. (http://msdn.microsoft.com/en-
us/library/windows/desktop/dn742503(v=vs.85).aspx). Or, the malicious software, often called Trojan horses, 
which installs and runs in the background of a user’s computer, sometimes with the goal of collecting and sending 
information without the user knowing. “Virtual assistant” - for example “Office Assistant” aka Clippy the paperclip 
(the paperclip assistant previously present in Microsoft Word): http://en.wikipedia.org/wiki/Office_Assistant 
[2015-01-16 14:40] or “Ms. Dewey” a search engine from Microsoft where “Ms. Dewey” would comment on the 
users’ searches via filmed movie clips http://en.wikipedia.org/wiki/Ms._Dewey [2015-01-16] 
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important for the higher hockey leagues in Sweden, as these matches are typically broadcasted, 
and the arena can make a considerable income from commercials. The screens are positioned to 
display their messages on TV when matches are broadcasted.  

DISE incorporated their system showing video material, text, and other information with a 
module or control system from Crestron in a solution used in a large hockey arena in Sweden 
(namely “Gavlerinken Arena”).  

Crestron is a provider of automation and control systems for organizations as well as home use 
(Crestron n.d.). In this case, Crestron provided the control panel where the person initiating the 
information to be shown on the large screens in the hockey arena can activate the appropriate 
information.  

For example, when a goal is scored, the “wizard” taps a button saying “Goal” on the Crestron 
control device. The control system then sends a network message (event) to trigger the 
layer/channel that contains the information that is supposed to show up on the arena screens 
when there is a goal. The players connected to each screen (three players in total: one for the 
screens on the short side of the rink, one for the screens on the long side and one for the curved 
screens around the jumbotron above the rink) listen to specific events or messages and play any 
content matching these messages. When the human initiates an output, there is a delay of the 
display of the initiated information in order to make sure that all the players are ready to show 
the information at exactly the same time (Fredrik Bergström, DISE, personal communication 
2014-11-12; DiseDevs kanal 2014-11-12).  

If any error occurs, such as the “wizard” accidently pushes the goal button when there is no goal, 
the “wizard” can choose to turn the screens black for a few seconds (4 seconds) or 20 minutes. 
The 20-minute blackness can easily be replaced with commercials or other messages by using the 
Crestron control panel.  

The screens are all connected by wiring to the players, which are located in the same room as the 
Crestron control panel.  

Mostly, the information shown during hockey matches is pre-compiled. However, it is possible to 
add information to a specific channel during the run if it is already available and paired with the 
Crestron control panel beforehand. Such information could, for example, be attendance figures. 
(Fredrik Bergström, DISE, personal communication 2014-11-12)  

3.3 ImBox  
The system ImBox (ImBox n.d.) is used to communicate with and direct website visitors in real 
time via a small chat window (see Figure 4). The organization using ImBox can view the visitors’ 
browsing through the organization’s site and is able to “intervene”. This way of using ImBox is 
supposed to help the visitor get the information s/he is looking for, or helping the visitor carry 
out her/his goals. Through ImBox the organization can send files to the visitors, such as 
pictures, by dragging the file to the conversation window. The chat windows will show a picture 
of the employee in contact with the visitor, as well as her/his name. The chat history can be sent 
by the visitor to an email address, which s/he can provide in the chat window. 

The support agent (the wizard) can: switch pages, write in input fields, show her/his cursor 
(enhanced with a box stating the support agent’s name) for the visitor, see information about the 
visitor (cookies, similar to Google Analytics, how many prior visits, IP-address, what kind of 
device), send files, send a survey measuring customer satisfaction (in Swedish, “Nöjd Kund 
Index”), send pre-compiled messages, see what the visitor is writing before s/he has sent the 
message, send attachments (pictures, pdf, doc, etc.) and send emoticons (Support employee 
ImBox, personal communication 2014-11-18). 
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For the present study, five written interviews were conducted with support staff using ImBox. 
The information gathered is presented in the following subsection. In sum, short response time 
and personal contact are salient opinions voiced; moreover, the system does not seem to result in 
a major reduction of queries via other channels. 

 
Figure 4. An example of how ImBox can be used on a website (here, Kundo.se, where I first encountered ImBox). The 
small window to the right of the picture shows ImBox chat window, where a support staff member of Kundo.se writes.  

Interviews with ImBox users 
This section presents, with some abbreviations, interviews conducted with ImBox users. Due to 
the similarities to the mock-upped tourism information service reported in Chapter 5, immersing 
into the ImBox users’ “wizard” role is of interest. The questions were sent to 
companies/organizations listed as clients of ImBox at ImBox website in November 2014. In 
total 10 companies/organizations were contacted, 6 via email and 4 via ImBox chat. One 
company declined via the ImBox chat function to participate, and 4 did not respond to the sent 
email. All participants were informed of how their answers would be used.  

A1-A3 answered via email (A2 does not seem to have been a user of the ImBox system). A4-A5 
answered via the ImBox chat. The original questions and answers were all in Swedish. 

 

1. Do you have an idea about how fast you need to answer visitors’ questions? If so, how long time may it take 
before the question is answered? For example, in order to reach customer satisfaction or before the visitor leave the 
website?  

A1 “We must be quite fast, about 15-20 seconds”  

A2 “Exactly how many calls and emails that have change is not directly visible as a pattern, since 
our service is very complex. The questions we get on the chat are also questions many customers 
may not feel need or want to email.” 

A3 “Unfortunately we are not so good at using the tool. It is hoped that we will get going, but I 
will answer based on the current experiences. We feel that it is a bit different depending on the 
issue, but we try to respond within five minutes.”  
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Then, for the two respondents that were responding via the chat function, some more opinions 
were elicited as seen below. 

A4 “I believe that the response must come almost immediately otherwise the one on the other 
side will not see any advantages with the chat or will believe that it [the chat] is unmanned  

The same goes for writing pretty much immediate in such manner that it does not appear to be a 
robot-function, it shall be perceived as personal  

How long time in seconds/minutes is hard to say, but perhaps approximately at the most 30 
seconds”  

When asked for confirmation that there really was a pronounced aim to make visitors feel they 
were interacting with a human, respondent A4 confirmed this explicitly. She continued: “Some 
[people] have experience of “robot chats” and write only single search words and then get 
surprised when we write to inquire more thoroughly about what the person means.” She adds 
that these occasions are not many but do occur. 

A5 “It differs, some will get impatient and will shut down if I have a small queue. but some can 
wait and sometimes I write ‘wait’  

some can resolve it themselves before I have the time to answer  

but most often they will get an answer quickly and that is what they want” 

 

2. How many chat windows with visitors can/do you want to have open at the same time?  

A1 “We have one chat open” 

A3 “We have at the most three chats open at the same time.”  

A4 “2 per staff member” 

A5 “the optimum is to have 2 [chats], but you can have 5 at the same time and then it will get 
quite stressful”  

3. How many people work with answering questions/guide visitors through ImBox?  

A1 “We used to be 2 now I’m the only one” 

A3 “Today we are two [persons] that work with responding. The plan is that the fit [of the chat] 
shall get better and with fixed times.”  

A5 “we are 4 persons at the customer service”; but A5 continues by explaining that they also use 
other means, not only ImBox. 

4. Do you use any other tool/system except for ImBox to communicate with your customers/visitors? 

A1 “Phone calls, email, SMS”  

A3 “We use no other tool today besides Facebook and email.”  

A4 “[...] other channels that we work in parallel with, like telephone and email. [...] We also work 
with monitoring facebook and twitter in case tourism related questions appear there.”  

A5 “we also answer email and telephone calls”  

Follow-up question to A5 on whether email and telephone have priority, or if there are some other rules for when to 
chat via ImBox. 

A5 “It differs, you try to help each other, so we “share” it 
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you try to be logged in in the chat as much as possible when it is quiet on the other [phone, 
email] 

sometimes you have to close the chat”  

 

5. Have you experienced any difference in how customers/visitors contact you? For example, has the amount of 
telephone calls or emails increased or decreased?  

A1 “Our experience is that there probably are as many phone calls and email as before.”  

A3 “We have experienced a certain decrease in the number of phone calls when we use ImBox.”  

Follow-up question to A3: May I ask why you do not use ImBox at a greater extent than you do? 

A3 “Primarily it probably depends on that no one really prioritize it and that no one has it as a 
job assignment. We will hire a girl next year that will work more with telephone exchange and 
chat, so we hope that we can use it more then. It is a little difficult to remain attached to the 
computer and it is easy to miss a chat because you run off to the printer or gone for a cup of 
coffee. There are not so many who ask questions so it’s easy to forget and get into a good 
routine. On the other hand, if one have many visitors on the website it might work better. 
Evenings is also an alternative but we do not have such service today.”  

 

Finally, some additional questions were posed to A4, who works for a tourist agency: 

6a. When chatting with foreign visitors, do you write in English or also in other languages? 

A4 “Most of us write in English. It happens that you get the question if you know a certain 
language and if you do you use it, otherwise most [visitors] usually try with English.”  

6b When asked what support, e.g. Google Translate, the staff uses, A4 answered, “If you do not know the 
language at all then I think there might be misunderstandings if you only use e.g. Google 
Translate. Certainly, it happens occasionally that we use it as a supporting tool if we have some 
basic knowledge in the language that the customer uses. But most often the customer asks for 
instance, “do you speak Italian?” and then I answer no if I do not know that language and then 
the dialogue continues in English instead often by the customer excusing him/herself for 
imperfect English and that he/she will try anyhow.” 

7. Is everyone who works at the contact centre tourist information officer? 

A4 “Yes, we are. sometimes the chat is staffed by tourist information officer from the tourist 
offices.” 

8. So then the system must be pretty easy to operate, or? Because people who are not using it daily are supposed to 
operate it? 

A4 “Yes, it is easy.” 

Also A3 summarized her answers by stating: “To sum up, I can say that ImBox is a very easy and 
pleasant way to be in touch with the customers.” 

9. Do you often guide visitors of the web site? Do you send files via the chat? 

A4 “Occasionally we guide on the web site, absolutely. Sometimes we also answer simple 
questions about the web site, what a certain expression or way of presenting imply/mean. We 
most often send links via ImBox, at least I use it pretty often in order to give the customer the 
path to the right information. We are able to send files and it happens that some staff do this”. 
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10. Does it happen that you change the information on the web site if you get questions about precisely that piece of 
information? 

A4 “It’s hard for me to answer on that since there is another department working with the web 
site. But if there is something that several customers have problems finding or something that 
causes problems, then we definitively forward it.” 

3.4 Kundo  
Kundo is a Social CRM (Customer Relationship Management) system, which can be compared 
with an Internet forum or a FAQ function (Frequently Asked Questions), that is, the consumers 
can use Kundo to ask questions, search for already answered questions, and interact with other 
consumers in the forum. From an organizational perspective, Kundo helps to manage the 
questions posed thanks to the built in issue tracking system, as well as by providing statistical 
insights.  

ECC Sweden started using Kundo in 2012, in order to be able to provide information to 
consumers as well as to answer questions from consumers (Konsument Europa 2012-12-17). 
“ECC Sweden is a unit within the Swedish Consumer Agency and a part of the European 
Consumer Centres Network.” (Konsument Europa n.d.) ECC Sweden provides consumers with 
information and advice in procurement of goods and services outside of Sweden within the 
European Union.  

Since the consumers ask their questions and furthermore can interact with one another through 
the forum, the forum is in a way a knowledge database generated by the users. Marking answers 
from ECC Sweden employees is done by providing information about who has written a 
question or an answer. Answers from ECC Sweden employees are marked with an ECC Sweden 
icon, different background colour, a picture of the employee, her/his name and title (Kundo 
n.d.). The answers in the forum can consist of a simple text, but can also include links to other 
websites or already provided answers in the forum. Moreover, answers can include pictures, 
attached files and Youtube movies (Support employee Kundo, Personal communication 2014-11-
15).  

The questions from consumers are answered in about 13 hours and the use of the forum has 
decreased the number of telephone calls to the administrators by 37%. Furthermore the forum 
makes it possible to adapt the content of ECC Sweden’s website according to what is demanded 
by consumers (Jolanda Girzl, branch head ECC Sweden, personal communication 2015-06-15).  

The Swedish Consumer Agency launched a web service called “Hallå konsument” (Swedish for 
“Hello consumer”) where consumers can access a number of impartial guidance services from 
authorities, consumer agencies, and municipalities. The consumers can access the experts’ 
guidance by visiting the website, or by phone calls, email or chat:  

“The goal is that the service should be concrete and that visitors receive prompt and helpful 
answers to their questions. Through testing and close collaboration in the design, including the 
disabled, youth and people with different cultural backgrounds, the expectation is that the 
content must be relevant and accessible to many.” (Konsumentverket 2014-08-14)10 

                                                
10 Original text: ”Målet är att tjänsten ska vara konkret och att besökarna får snabba och användbara svar på sina 
frågor. Genom tester och nära samarbete i utformningen med bland annat funktionsnedsatta, unga och människor 
med olika kulturell bakgrund är förhoppningen att innehållet ska vara relevant och tillgängligt för många.” (ibid.) 
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3.5 MINT-PD - A Scalable Simulator for Course of Fire Training  
Fournier, Lapointe, Kondratova, Emond and Munteanu (2012) report on MINT-PD, which is a 
multimodal and portable simulation system, aimed at being used for Course of Fire (COF) 
training by law enforcement officers and other public safety personnel. “One specific application 
of MINT-PD is to help to increase the rate of success among the trainees who failed a first COF 
certification round.” (2012, p.1)  

The authors suggest that a simulation environment aimed at learning is a better choice than an 
“off-the-shelf” computer game in this context, since the objectives of using a game differ from a 
game aimed at training. The objective when using a computer game is the experience and 
entertainment, while the purpose of using a game for training is to achieve the learning 
objectives.  

There are both physical and virtual training systems available today. Yet, Fournier et al. (2012) 
point out that such systems often are inefficient, ineffective, demand high safety regulations, and 
lack the ability to simulate real situations. Furthermore, such systems are too costly for smaller 
law enforcement units to procure, according to the authors.  

“Outcomes of this research should reveal whether our simulator is an effective tool for filling in 
the gap between live fire sessions and better preparing trainees to meet COF certification 
standards” (ibid., p.8 left column). 

The MINT-PD system, or platform, consists of several technologies to simulate a real physical 
environment and to provide realistic scenarios. The elements in the COF simulation environment 
are “derived from field observations, training and certification standards and information 
gathering from COF trainers and subject matter experts.” (p.5) The system allows trainees to 
conduct target practice in varying stages and difficulties. The trainees stand in front of a 
projection screen, where the simulation environment is projected. The trainees use a laser gun 
similar to those used by police officers, and the short pulses of laser beams are tracked and 
recorded by vision-based systems. The trainees can interact with the virtual environment by 
speech commands. 

So, where does the wizard come into this picture? Well, instructors who can control the 
animations, actions, and speech commands accompany the trainees using the COF simulation 
environment. The instructor (or wizard) can “animate game characters in response to trainees’ 
action” (p.6), by using a tablet-based interface. This way, the authors argue, the instructor can 
“enhance the overall realism of the training scenarios” to “create “on-the-fly” training situations 
that test the responsiveness and judgment of the trainees, as, for example, introducing non-
compliant behavior for the virtual game characters” (2012, p.6). 

3.6 Now Interact 
Now Interact is a service mainly for e-commerce businesses, which is described as follows: 
“Using unique real-time behavioural analysis, pattern recognition and intelligent targeting 
technology on your site, we identify visitors that exhibit high purchase interest but for some 
reason won’t complete the purchase. Our technology enables interactions with them before they 
abandon and routes them to the most effective sales support channel to complete the purchase.” 
(Now Interact n.d. b)  

The service from Now Interact, with the same name as the company, consists of a handful of 
features such as chat, call back, co-surf, and content/promo push. These features can be 
configured to intervene automatically in a visitor’s browsing if her/his actions correspond to pre-
defined rules. For example: an e-commerce company knows that any visitor to their site that adds 
a product to their basket is a potential lead. However, if the same visitor does not click 
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“Checkout basket”, but instead visits the “Help” section, alarm bells should go off, as something 
is hindering the visitor to complete her/his buy. What the service Now Interact does is that it 
helps detect customer behaviour and lets the e-commerce business decide what their response 
to such behaviour should be. Continuing the previous example, the e-commerce business might 
decide that this customer is very likely interested in buying the chosen merchandise, but needs 
help completing the purchase. For any visitors adding merchandise to their basket but not 
completing their purchase by clicking “Checkout”, the e-commerce business will setup a rule 
saying something like “this behaviour should trigger the chat feature”.  

According to the website of Now Interact (Now Interact n.d. a) and an interview with Peter 
Eriksson Ninetech (2014-12-08), the Now Interact technology is of use for e-commerce 
businesses. The need for such a service seems to originate from the wish to provide the best 
customer service available, in order to convert leads into sales. Indeed, using the web successfully 
as a platform of commerce puts high demands on the interaction with the costumer, as shown 
by, for example, the abandonment rate at checkout – as high as 68% – presented by the Baymard 
Institute, an “independent web usability research institute” (Baymard Institute 2014).  

3.7 TeliaSonera  
Eklund (2010) studied “the frequency and distribution of filled pauses (FPs) in ecologically valid 
data where unaware and authentic customers called in to report problems with their telephony 
and/or Internet services and were met by a novel Wizard-of-Oz paradigm using real call center 
agents as wizards.” (Eklund 2010, p.23 Abstract) The wizards in the study replaced the “existing 
touch-tone navigation system” in the existing call-routing application, as reported by Wirén et al. 
(2007). Filled pauses refer to “‘er’, segment prolongations, repetitions, truncated words and so 
on” (Eklund 2010, p.23) 

According to Eklund, a problem with Wizard-of-Oz studies is that they are not ecologically valid. 
That is, the wizards and the test subjects in WOz studies are often researchers and test subjects, 
rather than actual (if using this case as an example) call centre agents and customers. 
Furthermore, the test subjects are often aware of the fact that the situation is an experiment 
rather than an actual encounter with a call centre, for example.  

In the study reported by Eklund, the callers (customers) were unaware of interacting with a 
simulated system and being recorded. That is, the Wizard-of-Oz study was performed with real 
customers of a real call-centre, where real support staff acted wizards using a prototyped system. 
The study could be criticized from an ethical perspective since the callers were not aware that 
they were in fact interacting with a prototyped system, participating in a research study, and that 
their utterances were being recorded. From an ethical perspective, this is disadvantageous when it 
comes to using the data and reporting the results, but Wirén et al. (2007, p.58) argue:  

“It turns out, however, that a traditional Wizard-of-Oz approach with made-up tasks according 
to a scenario is anyway not an option when collecting data for deploying a call-routing system. 
The reason for this is that we want to learn not just how callers express themselves, but also 
what kind of tasks they have, which obviously rules out pre- written scenarios.”  

One will quickly realize the necessity of conducting the study in such manner, if wanting to 
collect ecologically valid data. The alternative in Eklund’s study would be full transparency, i.e. 
telling the participants that they are interacting with a human and that they are being recorded, 
which would of course affect the ecological validity of the collected data since this, as Eklund 
points out, possibly will affect how the callers express themselves. 
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3.8 Summary 
This section exemplifies systems with some degree of human intervention, ranging from fully 
automated (Amelia, which answers and interprets questions from a human) to fully manual (such 
as Kundo, where no replies will be available if no human provides them). The findings are 
summarized in Table 1.  

All the systems, except for DISE’s Hockey wizard, aim at supporting and assisting people in 
interacting with a system. The reasons for the support seem to differ and range from fostering 
conversions (ImBox, Now Interact) and helping to solve problems (Amelia, Kundo, TeliaSonera) 
to teaching a new skill (MINT-PD). Perhaps the ultimate motivation for using these diverse 
systems can be summed up as a way to save or make money.  

Yet the ulterior motive is not of great importance for this study. Instead, the wizard user interface 
(WUI) should be in focus, especially in reviewing whether and how the human initiates the 
output of these systems. Of particular interest is output of a graphical character, as this is 
interesting from a Wizard-of-Oz experiment perspective. Moving from speech interaction 
experiments to graphical interaction as in the development of the first Ozlab in the early 2000, 
was an extension of the Wizard-of-Oz technique (Pettersson 2002). Graphical interaction, 
furthermore, puts different demands on the WOz system as well as on the wizard and the 
wizard’s interface. In contrast to natural language interface focused WOz experiments, hearing 
the test subject might not be enough to simulate a system with a graphical interface – the wizard 
needs to see how the user is interacting with the interface. Hence, when it comes to graphical 
Wizard-of-Oz prototyping, the wizard’s user interface is of paramount importance.  

Some of the systems here, even though they do not implement the WOz technique, probably 
have a specific user interface for the wizard (i.e. human) – MINT-PD and DISE’s Hockey 
Wizard even have a special “wizard” input device - the “wizard” has a portable touch device to 
use when controlling the training simulator and the hockey wizard controls the system from a 
touch input panel.  

However, none of the systems really perform any manipulation of the graphical user interface 
seen by the user. The DISE’s hockey wizard can certainly replace the visible text in a predefined 
slot during a hockey game or display different animations. But then again, the latter is a mere 
question of choosing to display something already pre-compiled rather than a “let’s try this” ad-
hoc manipulation. The same goes for MINT-PD – the wizard’s input might be new to the officer 
practicing her/his shooting skills, but the input is actually just a choice from premeditated 
simulator behaviours. Now Interact and Amelia might be able to affect the interface.  

The closest to how the user’s graphical interface can be manipulated in Ozlab is how the 
“wizard” in ImBox can switch web page for the user (that is, going from one page to another on 
the same website), write in input fields, and display her/his cursor over the user’s interface in 
real-time (the ImBox cursor is an arrow with a text label beneath it with the name of the human 
support agent).   
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Table 1. Summary and classification of the systems introduced in this section. N/a = not applicable. 

System 

Input to wizard, 
i.e. what the 
wizard acts upon 
e.g. user input 

Wizard input Wizard Output Automation 

Amelia 
(IPSoft) 

Text, speech, 
emotions, context 

N/a (the system is 
the wizard) 

N/a Sound, text, pictures, 
actions (?).  
Fully automated 
(but, can forward 
question to human) 

Hockey wizard 
+Crestron 
(DISE) 

N/a (ambient 
information) 

Crestron touch 
screen control panel 
(sends network 
message, triggers 
channels) 

Text, movies, 
pictures, animations 

Human initiated, 
some functions are 
fully automated 

MINT-PD 
(Fournier et al. 
2012) 

User behaviour vis-
à-vis simulator 

Touch interface 
(initiate training 
“game” actions, 
override NL input) 

Simulator actions.  Fully automated, i.e. 
the system can work 
without any wizardry 

Now Interact Pre specified user 
behaviour (for 
example navigation 
paths) 

(Trade secret) (Trade secret). Some responses can 
probably be 
automated 

Kundo / 
Interactive FAQ 

Text (questions) Text Text, links, pictures, 
attachments, video,  
consumer-consumer 
communication 

Human initiated 

TeliaSonera 
(Eklund 2010) 

Voice (speech 
directed to system) 

Prompt Piano Client 
interface (Control 
panel) “a GUI with 
“keys” 
corresponding to 
pre-recorded 
prompts by which 
the wizard interacts 
with the caller, 
thereby simulating 
the intended 
system.” (Wirén et 
al. 2007, p.59) 

Voice Human initiated 

Imbox User behaviour, text 
input in chat box 

Text, and ordinary 
selection tools for 
pictures, files and 
webpages 

Text, pictures, files, 
page change, mouse 
cursor 

Automated response 
+ Human initiated 
response 
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4. Visit Karlstad: Background to the experimental trials  
The chapter presents the background to the experimental trials which are presented in Chapter 5. 
Traditional means of collecting opinions from tourists are also accounted for in this chapter.  

In the tourism industry it is important to differentiate between the terms traveller, visitor and 
tourist as these terms mean different things, as below:  

“Travel / traveller: Travel refers to the activity of travellers. A traveller is someone who moves 
between different geographic locations, for any purpose and any duration (IRTS 2008, 2.4). 
The visitor is a particular type of traveller and consequently tourism is a subset of travel. [...] 

Visitor: A visitor is a traveller taking a trip to a main destination outside his/her usual environment, 
for less than a year, for any main purpose (business, leisure or other personal purpose) other 
than to be employed by a resident entity in the country or place visited [...] 

Tourist (or overnight visitor): A visitor (domestic, inbound or outbound) is classified as a tourist (or 
overnight visitor), if his/her trip includes an overnight stay, or as a same-day visitor (or excursionist) 
otherwise (IRTS 2008, 2.13).” (UNWTO 2014, pp.12f) 

But for all that, for the thesis this differentiation is not as important, since the different types 
could not have any effect on the results – at least not in my view. Nor did I have the possibility 
to differentiate between the different types of visitors during the experiments anyway. The terms 
traveller, tourist and visitor will here be used adjacently. What kind of visitor (a visitor of a city or 
a website, for example) is intended is hopefully clear from the context.  

The county of Värmland is located in the west part of central Sweden, bordering to Norway. The 
biggest city in Värmland is Karlstad. VisitKarlstad is both the Karlstad region’s official tourist 
website, as well as the name of the one of the three collaborating parties (Visit Karlstad AB, 
Karlstad municipality, Great Event of Karlstad) responsible for the website. They all gather 
under the same location brand: °Karlstad.  

The Tourist Office in Karlstad is located in the public library. The Tourist Office is operated by 
Karlstad municipality’s “Kontaktcenter”, on behalf of Turismverksamheten (Karlstads kommun 
2015, p.10). The Tourist Office is since 2013 a part of Kontaktcenter. Kontaktcenter opened in 
January 31 in 2013, with the purpose to improve on Karlstad municipality’s accessibility and 
service provided to the public, as well as relieve the administrations from some of the simpler 
matters (Christiansson 2013). The idea is that the residents contact the municipality through 
Kontaktcenter in whatever way the residents choose to do so (telephone, email, visits, and so 
forth).  

Turismverksamheten is one of the operations of the administration for Culture and leisure 
(Kultur- och fritidsförvalningen) in the municipality of Karlstad. Turismverksamheten is 
responsible for issues regarding the municipality’s tourism and the content of visitkarlstad.se.  

Much of the information shown at visitkarlstad.se comes from Turid, as will be explained in the 
interviews that will be accounted for in the following chapters. Turid is the tourism database 
where tourist offices (or the equivalent of) in 15 municipalities in Värmland add information 
about destinations and events happening throughout the county. Organizations and businesses 
must get in contact with the tourist offices themselves in order to add information about their 
events. The events added in Turid are categorized according to their target group: local event (for 
example after-church coffee in a local congregation); a regional event; or events that can attract 
visitors from outside of Värmland.  
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First, an outline of existing tourism systems will be given. The systems and smartphone 
applications presented in section 4.1 exemplifies what kind of systems a visitor in the Karlstad 
region could meet. In furtherance perhaps the methods used in the experimental trials presented 
in Chapter 5 could be applied on development processes of similar systems. 

4.1 Tourism systems  
Visitkarlstad.se is the official tourist website of the Karlstad region. The website is accompanied 
by a few smartphone applications, which the visitors can get in contact with during their visit to 
the Karlstad region and Värmland.  

The application called SkulpTuren11 (wordplay in Swedish, combining the words “Sculpture” and 
“Tour”) is an augmented reality application that displays information about sculptures in public 
places in the city Arvika. The user can point her/his iPhone in any direction, and the application 
will display information about sculptures and the artists in that direction. The application can also 
be used as a guide to sculptures in public places, suggesting a tour for the user.  

Another application concerning the city Arvika is Arvika Turistguide12 (Swedish for ”Arvika 
Tourist guide”), which is a location-aware tourist guide to Arvika. The application displays for 
example restaurants, hotels and events, and the user’s distance from such. Arvika Turistguide 
runs on iPhone devices13.  

Regarding the Karlstad region, Karlstadkarta14 (Swedish for Karlstad map) is similar to “Arvika 
Turistguide”, but instead depending on the user’s location displays nearby restaurants, landmarks, 
cultural environments etc. on a map. The user can click on any site of interest to read more about 
it. Karlstadkarta runs on iPhone, iPad and Android devices.  

Another Karlstad related application is Båtbussguide15 (Swedish for “Boat bus guide”) that is a 
location-aware audio guide to be used when riding the boat busses in Karlstad (namely on the 
river Klarälven). Depending on the user’s position the application will automatically play an audio 
segment about the current location. The application can be used when walking alongside with the 
water as well. Båtbussguide runs on iOS and Android devices, and is available in Swedish, 
English, Spanish and German.  

Even though it is not applied to the Karlstad region, OnSpotStory16 is interesting to include in this 
thesis as the application also use the user’s location to adjust the output. The application is 
location aware, adapted for smartphone and web, which by audio guides the visitor. The 
application contains audio guides to several sites. One implementation is the Brännö audio 
guide17, which contains a few audio clips, which can be listened to by the user, when arriving to 
the places around the island, which the clips concern.  

                                                
11 Itunes Preview, SkulpTuren. Available: https://itunes.apple.com/se/app/skulpturen/id535486369?mt=8 [2014-01-29] 

12 Itunes Preview, Arvika Turistguide. Available: https://itunes.apple.com/se/app/arvika/id537149075?mt=8 [2014-01-29] 

13 Arvika kommun (2013-10-31) Appar. Available: 
http://www.arvika.se/kommunochpolitik/pressochinformationsmaterial/appar.4.9efc28912ef86db79680005222.html [2014-01-
22] 

14 Itunes Preview, Karlstadkarta. Available: https://itunes.apple.com/se/app/karlstadkarta/id524631316 [2014-01-28] 

15 Itunes Preview, Båtbussguide (English) Available: https://itunes.apple.com/us/app/batbussguide-english-
boatbusguide/id441643837?mt=8 [2014-01-29] (for other languages, refer to the separate sites for each language) for further 
information, see: Visit Karlstad, Appar Karlstad. Available: http://visitkarlstad.se/om-oss/appar-karlstad/ [2014-01-29] 

16 Itunes Preview (n.d.) OnSpotStory. Available: https://itunes.apple.com/sn/app/onspotstory/id423775189?mt=8 [2014-02-24]  

17 OnSpotStory. (n.d.) Brännö utflyktsmål. Available: http://www.onspotstory.com/da/audioguide/sv/1151/ [2014-02-24] 
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Another interesting example of a human-influenced application is the campaign Remote Control 
Tourist: “the Melbourne Remote Control Tourist campaign was designed to engage with 
consumers by providing an opportunity to explore the depths of Melbourne’s experiences before 
they visit, live and in real-time. [¶] Launched with a five day live period between 9-13 October, 
the campaign offered visitors the ability to ‘Go before you go’, whereby consumers were able to 
direct real people in Melbourne (the Remote Control Tourists) to be their eyes and ears in the 
city.” (Tourism Victoria 2013). 

4.2 Interview with Web Editor of visitkarlstad.se and Tourism Manager  
On May 28 2014 a semi-structured interview was conducted with a Web Editor of visitkarlstad.se 
in order to gain information leading up to the experiments (see Chapter 5) as well as gaining 
information of how a website in a tourism context are developed and maintained. The interview 
was not recorded and transcribed; instead I took note of the answers and shared my compiled 
notes with the interviewee. Later, I was able to conduct another semi-structured interview with 
the Tourism Manager. I took note of the answers during that interview as well, and the Tourism 
Manager left feedback on the compiled notes. Below, the information from the two interviews is 
coalesced. The interview can be found in full in Appendix A. 

When the new brand °Karlstad was created and launched, the providers for events (Great Event 
of Karlstad), conferences (Karlstad Convention Bureau) and private leisure (for all the Karlstad 
region, consisting of the municipalities of Karlstad, Grums, Forshaga, Hammarö and Kil) were 
assembled under the same brand. Alongside with the new brand, a new website for the Karlstad 
region’s tourism replaced its predecessor destinationkarlstad.se. The new website, visitkarlstad.se, 
was developed in a project where approx. 15 persons were involved, including the Web Editor 
and the Tourism Manager. Visitkarlstad.se was launched in June 2013. 

No user studies were conducted prior or during the development of the new website, but 
experiences from the old website was contributed to the project via the Web Editor and the 
Tourism Manager. In addition, the target group analysis conducted by the company Attityd 
(reported on in section 4.5) was used to inform the project of the Karlstad region’s main market 
(Sweden and Norway) and the main target groups (active families, i.e. families with children and 
the so called “WHOPs”, i.e. wealthy healthy older people). The development of visitkarlstad.se 
was adapted mainly to fit the main market and main target groups. In addition, the location of 
Karlstad (close to waters, that is Vänern and Klarälven) was important to accentuate (like on 
destinationkarlstad.se). Since the location brand °Karlstad consists of several parties (as 
mentioned), the website also have some different target groups. Nevertheless, the biggest target 
group and therefore biggest part of the website is the private leisure. At the time of the 
interviews, the largest visitor group of visitkarlstad.se was residents of Karlstad.  

According to the Web Editor, the visitors of the website want to find information about 
accommodation, food and events. The user’s goal with visiting the website depends on whether 
the user is an actual visitor or a prospective visitor to the Karlstad region. Most visitors use the 
website to find information and inspiration, and sometimes to book something through the 
website or the external system CityBreak.  

The website collects web statistics through Google Analytics. Bookings through CityBreak are 
also tracked. At the time of the interview the web statistics was not used and analysed to any 
greater extent; the Web Editor merely looked at some of the statistics. In June 2015 (approx. 1 
year after the initial interview), however, the web statistics are analysed every month and 
compared to what the statistics from last year of the corresponding month show. Information on 
which pages are visited the most is also gathered (Personal communication with the Tourism 
Manager on 2015-06-05).  
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Most of the information on the website is in Swedish and English, but preferably the information 
would be available in many more languages such as Chinese, German and Spanish.  

The main part of the content of visitkarlstad.se comes from the tourism database called Turid 
(except for events categorized as “local events”). The Tourist Office can influence what is shown 
at the website. Still, it is the Web Editor who has the final say about the content.  

4.3 Web statistics  
As mentioned in section 4.2, web statistics are collected from visitkarlstad.se, the Karlstad 
region’s official tourist site. Alongside with the launch of the new website, they started collecting 
data in June 2013 by using the web statistic tool Google Analytics.  

When using a web statistic tool, information on user behaviour at a website can be gathered and 
analysed. Analysing the web statistics provides an idea about what information the website’s 
visitors, in this case tourists, seek. Different web statistic tools provide different measurements 
and insights18, but commonly the web statistics can be used to get an insight into what search 
queries lead to what page on the website, what devices and web browsers the visitor uses, from 
where the visitor arrive at the website, what pages are most viewed, and what pages that most 
visitors leave the website from, and so forth. One common usage for web statistics is for search 
engine optimization, often within the field of marketing.  

One assumption made when analysing the statistics of visitkarlstad.se was that most tourists, 
either from outside the county of Värmland or abroad, would visit the site in connection to 
tourist seasons (the spring and namely the summer) or big events such as Rally Sweden (a part of 
the World Rally Championship which is situated in Värmland in February). Nonetheless, as 
pointed out by a tourist information officer at Karlstad’s Tourist Office during an interview in 
2014-01-28, the statistics for tourism in Karlstad and Värmland can be affected by different kinds 
of tourism. That is, the statistics might show that Karlstad has a certain amount of visitors 
throughout the year. Though, during the winter tourism related to specific events might be 
higher, while during summer the recreational tourism might be higher, why a compiled statistics 
might not show the actual picture. Most of the visits to visitkarlstad.se are, still, made during the 
summer. 

When analysing the statistics the analysis window was first limited to 1st of November to 28th of 
January (“todays date”). Doing so, a peak in visits was noticed on the 19th of November. When 
limiting the statistics further to that specific date, it was noted that most of the visits during this 
day originated from Norway (49,71% of the 656 unique visitors) and Sweden (45,48% of the 
unique visitors). A majority of the visitors was referred from the desktop or mobile version of 
Facebook to pages concerning “Instaresan”. “Instaresan”19 is an event hosted by Visit Karlstad 
which grants a few people using the hashtag20 “#instaresan” in social media a free, all-inclusive 
weekend in Karlstad, including the train-trip from the Norwegian city of Oslo to Karlstad.  

Regarding rally in Sweden, the statistics was first limited to 1st of March 2013 to 28th of January 
2014 (excluding searches for Rally Sweden 2013). An advanced filter for search queries 
containing “rally” was then applied. 

                                                
18 See for example the features of Google Analytics listed under Features at Google Analytics website. Available: 
http://www.google.com/analytics/features/ [2015-06-17] 

19 Visitkarlstad.se (May 2013) Instaresan – the free train from Oslo to Karlstad. Available: http://visitkarlstad.se/en/instaresan_en/ 
[2014-01-28] 

20 See Wikipedia on Hashtags http://en.wikipedia.org/wiki/Hashtag  



 36 

Searches regarding the Midnight sun rally, held in July 2013, led to 6 visits to Visistkarlstad.se in 
July 2013. After these 6 visits, no searches containing “rally” led to visits until the 26th of 
November 2013. In January 2014 the searches containing “rally” leading to visits increases 
probably since the date for the event was approaching. A comparison between searches leading 
to visits, regarding Rally Sweden 2013 and Rally Sweden 2014, cannot be done, as no statistics are 
available earlier than June 2013, when Visit Karlstad AB first started to collect web statistics.  

4.4 Interview tourist information officers 
The semi-structured interview with the tourist information officer reported in this section was 
conducted July 23rd in 2014 at the Tourist Office in Karlstad. The interview was conducted in 
Swedish. An interview guide consisting of 7 questions was used. The interview was not recorded; 
instead I took notes of the answers. When needed follow-up questions were added; in total, the 
compilation consists of 13 questions. The compilation of the interview was sent to the 
respondent to give the respondent a chance to correct potential errors, remove information, and 
so forth. The respondent did not give any comments regarding the interview. 

On June 15 2015 (that is, after the experiments reported in Chapter 5), a follow-up interview was 
conducted digitally with another tourist information officer. The compilation of the answers was 
sent to that respondent as well. 

The English account of the first interview presented here is somewhat abridge – some questions 
(and answers) are not included since they are not relevant to the study. All the questions and 
answers can be found in Appendix B. The final paragraph of the section summarizes the second 
interview.  

The respondent had at the time for the interview worked as a tourist information officer both 
part-time and full-time since 2011. When starting working at the Tourist Office, a more 
experienced tourist information officer introduces the new employee to the systems during the 
first 5 days, locales and the material used in the work. A lot of the knowledge about the tourist 
destinations in the Karlstad region have been obtained through experiences, either during the 
respondent’s spare-time or through the visits the tourist information officers goes on through 
their work at the Tourist Office.  

Since the respondent started working at the Tourist Office, the work tasks have been expanded 
to include: helping visitors; order souvenirs and post stamps; add posts (such as events) in Turid; 
change/correct posts in Turid; help visitors book hotels and activities; lend the guest-computers 
to the visitors.  

Both residents and visitors come to the Tourist Office. Elderly people frequently visit the Tourist 
Office, possibly, because they cannot find the information they seek on the Internet by 
themselves. The questions from the Karlstad’s residents are often “harder”, often more specific 
(since the residents often have more background information) than questions asked by visitors. 
The information given to the visitors are often of a more common character. Sometimes the 
visitors can get annoyed if the tourist information officers cannot give them the information they 
ask for. Even so, according to the responding tourist officer, most visitors feel a comfort 
knowing that their information comes from a person rather than a website. 

The tourist information officers mostly work by themselves, that is: one single tourist 
information officer most often meets and help one visitor/a group of visitors. Though, 
sometimes the tourist information officers consult one another – especially if someone has more 
information about a destination for example. 
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Depending on what the visitor needs and asks for, different materials are used. The computers 
are used to: get/show information from visitkarlstad.se and visitvarmland.se; and for bookings 
(namely the system CityBreak). 

Maps, such as maps showing the city centre or Värmland, are often used to show destinations 
and attractions. Most of the visitors want to bring information with them when leaving the 
Tourist Office; they often get a map and/or some brochures. Brochures used by the information 
officers mostly contain information from Karlstad municipality, for example about nature trails 
or local destinations such as Alster’s chase. 

At the Tourist Office there is a small information desk during the high season, which is most 
often unmanned, where the visitors can take maps, brochures and sometimes get help with quick 
questions. 

The length of the visits at the Tourist Office differs, from a minute to perhaps half-an-hour. 
Most often the visits take about 5 minutes. The waiting time differ, but is mostly a few minutes. 
Some visitors comment that the wait-time before they got help was shorter than they expected. 

The tourist information officers sometimes receive questions about other counties than 
Värmland and the municipality of Karlstad, such as questions about Sweden, or destinations in 
other counties than Värmland. The respondent wishes that the tourist offices could be less 
divided between municipalities and counties for this reason, since this would help the visitors 
better. But for all that, since this divide actually exists, there are some limits to what the Tourist 
Office can and should help the visitors with. For example, the Tourist Office should not help the 
visitors with bookings that are not included in CityBreak or help guests with printing. Sometimes 
the visitors expect the same services as a travel agency gives, but the tourist information officers 
are not expected to give information about other municipalities and counties destinations in their 
work roles. 

The visitors have the possibility to leave feedback about their visit at the Tourist Office by filling 
out the questionnaire, which the tourist information officers give them; often this is done during 
the end of the summer. Moreover, a questionnaire is sent to those who leave their email address 
when booking accommodation, for example. This questionnaire contains questions about the 
organizer and the accommodation, but sometimes the visitor will leave a comment about the 
Tourist Office as well. 

Regarding the information and materials available to the tourist information officers, some 
brochures were available in German earlier, but a limited number of such brochures are still left. 
Most visitors accept that information (oral or written) is given in Swedish or English, but 
information in German/knowledge of the German language would help. 

Because of the divide between the tourist offices in different municipalities, a compilation of 
different destinations and activities which may span over municipalities’/counties’ borders are 
missing. Moreover, a compilation of trails for hiking, biking and canoeing in the Karlstad 
municipality and Värmland County are missing. The respondent wishes that a service where the 
relevant information could be chosen, shown on a map and printed were available. 

The tourist information officers do affect to a large extent what is shown at visitkarlstad.se, since 
they write and remove posts in Turid. These posts are automatically shown at visitkarlstad.se. 
Regarding specific events, the organizers themselves are expected to get in touch with the Tourist 
Office to provide information, which the tourist information officer can add to Turid. When it 
comes to deciding what should be added to Turid and not, the tourist information officers often 
discuss amongst themselves to decide. 
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For printed brochures, the Tourist Office decides the supply. All available tourist guides from the 
different municipalities in Värmland are made available at the Tourist Office in Karlstad. The 
storage space for printed brochures is smaller today than earlier. Statistics are kept of what 
brochures are used the most. 

A billboard is available at the Tourist Office. The tourist information officers decide what posters 
and information is shown there. Furthermore, the tourist information officers check if the 
information on the posters have been added to Turid, and if it is missing it is added. 

The tourist information officers mostly meet the visitors at the Tourist Office, but during some 
specific events a few tourist information officers can give information at the event. Once a year 
brochures and maps are given to all the accommodations (since visitors often ask for information 
at the hotel reception, and so forth) and also put at the airport. 

At the time of the interview, statistics of the number of queue notes was automatically collected 
by the system. Other than that the tourist information officers sometimes kept statistics of where 
the visitors originate from, but this was mostly forgotten or the tourist information officers 
simply did not have the time to keep such numbers. The respondent said, however, that the 
Tourist Office probably would start using the same system as the Kontaktcenter where questions 
from visitors are logged. 

According to another tourist information officer contacted on June 14 2015 (about 1 year after 
the conducted experiments reported in Chapter 5) the Tourist Office will start use the system 
once the training, conducted at the time of the contact, is completed. The respondent said that 
the system will be used to log the questions asked by visitors during their visit at the Tourist 
Office or over telephone, into categories (rather than logging the exact questions asked by the 
visitors). For example, visitors’ questions will be categorized as: “accommodation in Karlstad”, 
“accommodation in Värmland”, “directions”, “brochures” and so forth. This information will 
probably be used in order to improve on the information given to visitors. The full interview 
with the second tourist information officer can be found in Appendix B.  

4.5 Tourism statistics and surveys conducted by HUI and Attityd 
When it comes to traditional methods for collecting data about tourism and tourists’ opinions, a 
number of surveys are available regarding the tourism industry.  

On behalf of the Swedish government, Tillväxtverket (Swedish Agency for Economic and 
Regional Growth in English) work, for example, in order to foster a sustainable development of 
the trade and industry, as well as a regional growth (Tillväxtverket 2015-03-24). Tillväxtverket is 
responsible for the accommodation statistics, which provide “information about business and 
leisure travel within Sweden and to provide basic data for decision making” (SCB n.d.).  

The Swedish Tourism Survey (STS), conducted by HUI Research is: “covering Swedish travelling 
within Sweden and abroad” and beside “size and effect measures, the tourism industry will be 
able to access effective current status analysis and economical effect studies opening up for more 
interesting and in depth analysis of the tourism industry.” (HUI Research n.d. a). On behalf of 
the municipalities in the Karlstad region, i.e. the municipalities of Forshaga, Grums, Hammarö, 
Karlstad and Kil, HUI Research reported the effects of tourism in the region in 2013 (HUI 
Research 2013). From that report, statistics from Tillväxtverket, Statistics Sweden (SCB), and 
HUI Research’s own survey STS are compiled, including statistics of: accommodations, number 
of visits/visitors, the main objective for the visit to the Karlstad region, and so forth, for 
Karlstad, the Karlstad region and Värmland.  
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As mentioned in section 4.2, a target group analysis has been performed by Attityd21 on behalf of 
the municipality of Karlstad during the summer of 2009 and summer of 2013. The purpose was 
to “learn more about the Swedish and Norwegian visitors in Karlstad, in terms of who they are 
and why they come to Karlstad” (translated from Swedish in Attityd 2013, p.2). 

301 visitors from Sweden and Norway participated in the survey from 2013, who were asked 
about their visit in Karlstad, their knowledge of the region, how and when they obtained 
information about the destination, and their impression of Karlstad. Since the survey was aimed 
at finding out visitors’ perceptions and views, the participants was asked in which region they live 
(if being residents in Karlstad, they were excluded from the survey). The survey consisted of 20 
questions, both closed and open-ended. The questions were read by the interviewer who wrote 
the respondents’ answers on a tablet device. In addition, four other variables were included in the 
survey: sex, age, number of kids, civil status. The respondents were also asked about their 
occupation, possible travel companions, and activities of most interest. Data of where the 
answers were collected and what the weather was like during the survey was gathered as well.  

Another resource of information about tourism, regionally and nationally can be found through 
Resurs AB (n.d. a) who “deliver facts and statistics to Swedish authorities, among them 200 
counties and municipalities. We also work with strategic destination planning and market 
research”. Through Resurs AB, one can find: TEM, (“Turistekonomisk modell”), which is a 
spread sheet application used to ease calculations of economic impact of tourism (Resurs AB 
2012-05-14); and TDB (the Swedish Travel and Tourism Database) which is “carried out by 
Marknadsfakta Åre AB and is a national travel survey that measures the travel habits of Swedish 
residents.” (Resurs AB n.d. b). The travel data in TDB is divided into eight different categories 
(TDB n.d.), in the same broad manner as the report from HUI research previously reported in 
this chapter, why it cannot be used as a means of finding requirements for a system development.  

In addition to the few surveys reported here, other input sources and sources of tourism statistics 
can be found. At the website of Tillväxtverket regarding the surveys about tourism (2015-04-14), 
and in the report “Facts about Swedish tourism” (“Fakta om svensk turism”) published by 
Tillväxtverket in 2015 (pp.85ff), such sources are described: World Tourism Organization 
(UNWTO, where UN stands for United Nations), Tourism Satellite Account (TSA), Travel 
expenditure statistics in the current account (in Swedish “Resevalutastatistik i bytesbalansen”) 
(produced by SCB), Accomodation statistics (produced by SCB), Nationell gränsundersökning 
(IBIS survey, conducted by a survey company called Markör Marknad och Kommunikation AB 
on behalf of Tillväxtverket), Statistics of harbor for visitors (“Gästhamnsstatistik”) (produced by 
Riksföreningen Gästhamnar Sverige, RGS), Statistics of holiday houses (“Fritidshus”) (produced 
by SCB) and ICCA statistics (International Congress and Convention Association).  

Furthermore, OECD (Organisation for Economic Co-operation and Development) releases 
tourism statistics reports regarding the tourism in the member countries (OECD n.d.). The 
“flagship publication” is called “OECD Tourism Trends and Policies” and will in 2016 “include 
3 thematic chapters focusing on issues of primary importance for policy and/or business 
decision-makers. The first chapter will focus on tourism trends and policy priorities, including 
examples of good practice in policy development and implementation.” (OECD 2015, p.2).  

Eurostat, the statistical office of the European Union, provides data that “governments, 
businesses, the education sector, journalists and the public can use for their work and daily life” 
(Eurostat n.d. a). The statistics regarding the tourism industry is released on a monthly and 
annual basis (Eurostat n.d. b).  

                                                
21 Attityd is a market analysis company, see http://www.attitydikarlstad.se/ [2015-06-17] 
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4.6 Implications for the discussion of requirements engineering 
To round off this chapter, it is worthwhile to connect to the general question of requirements 
gathering for a multimedia system. This chapter has so far dealt with data needed to make a good 
website prototype for the experiments. But there is another aspect of these data sources. How do 
they compete with using Wizard-of-Oz or any kind of human supported interactive technique?  

Regarding the web statistics it should be noted that the analysis of web statistics is only an 
analysis of how users interact with already existing data. That is, the web statistics can only tell us 
something about the existing content. 

To elaborate, analysing what queries led the visitors to visitkarlstad.se could show what kind of 
information the visitors of a website seek. Nevertheless, as pointed out in section 4.2, when 
analysing the searches it is hard to say anything about information that is not present on the 
website already, as the visitor might not get a hit when searching for something that is not there. 
Furthermore, due to privacy concerns Google encrypts search queries and result pages for logged 
in users since 201122. Searches from https://google.com (note the “s” after “http”) also provide 
search queries encryption even if the user is not logged in to her/his Google account. Encrypted 
search queries mean that the queries are hidden in Google Analytics. The search queries are 
replaced with “(not provided)”, meaning that accessing and analysing what users of a website 
searched for when coming to a website/webpage is harder.  

That being said, it should be noted that the web statistics can be used 1) in preparation of a WOz 
prototype, interview guide, observation guide, and so forth, since the already available data can 
serve as input to these documents or artefacts, and 2) when conducting a WOz experiment, for 
example, a comparison between what questions frequently are being asked when visiting a 
website and when using a tourist information system (as a WOz mock-up) can be made. Such 
comparison can be of importance, not mainly as a form of validation, but rather as a way to 
inform the designer of new, previously unknown queries.  

It is only the already available information and material that can be analysed according to the 
statistics. The Tourism Manager would like to receive constructive feedback from the visitors, 
but few people leave any feedback or criticism. Examples of possible data sources as stated by 
the Tourism Manager, which have not been covered in this chapter is: by analysing the received 
emails at the Tourist Office from visitors, opinions could be collected, or by analysing questions 
asked at Karlstad municipality’s Facebook page.  

The logging system, which the second interview with a tourist information officer revealed will 
be used at the Tourist Office, could act as another way to inform in a similar way as web 
statistics. Unfortunately, the rather broad categorisation of visitors’ questions will reduce the 
possibilities for eliciting information relevant for a requirements specification. Though, the 
categories could of course point to where information needs to be improved, for example, and 
doing so can point to where further research and developments are needed.  

During the interviews with the Tourism Manager and the first interview with the tourist 
information officer, it was made clear that there is also a difference between the actual visitor and 
the presumptive visitor. These two visitors will probably not search for the same information, as 
one is “on site” while the other one is perhaps researching prior to an upcoming trip. This is 
interesting as these data sources mainly gather data and information from actual visitors: surveys 
gathers data from visitors, observations gathers data from visitors. The web statistics can, 
nevertheless, inform on the presumptive visitors’ queries (providing the user disclose her/his 
                                                
22 Google Official Blog. (2011-10-18) Making search more secure. Available: http://googleblog.blogspot.se/2011/10/making-search-
more-secure.html [2014-01-23] 
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whereabouts through the web browser’s settings). Undoubtedly, using the WOz technique the 
presumptive visitors would be equally hard to reach – at least when it comes to identifying who is 
a presumptive visitor and who is not. Conducting an experiment with a presumptive visitor in, say, 
another country is not a problem if using for example the web-based Ozlab system (or, if sending 
a survey).  

Regarding the tourism statistics and surveys conducted by different organs, the two reports 
conducted by HUI Research and Attityd are the most comparable to the WOz technique.  

First, the report from HUI Research is rather extensive (totalling some 70 pages) and should be 
of interest when planning developments of destinations and so forth, but for the development of 
a tourism system or the website of visitkarlstad.se, the survey cannot be said to be of much 
importance. Perhaps one could say that the compilation of the visitors’ “main objective for the 
visit to the Karlstad region” should be of interest even for such development, but the categories 
available are so general23 that they cannot rightfully influence a requirements specification used 
for a system development process. 

Secondly, the printed material from the survey conducted by Attityd is around 80 pages 
(including the appendices of the survey question and all the answers to the open questions) and 
contains a somewhat more extensive set of information than the survey by HUI, in regards of 
possibilities to elicit requirements. Especially through the following questions (translated and 
compiled from the original in Swedish):  

• Knowledge of a number of destinations/sites in Karlstad. 
• Knowledge of other (than the previously listed) destinations/events/sites in Karlstad.  
• Through what channels the respondent have searched or gotten information about 

Karlstad.  
• What kind of information the respondent searched for prior and/or during the travel and 

how the respondent searched for the information.  
• How activities and so forth were booked. 
• How the destination of Karlstad can be developed and improved.  

Using the answers from the questions listed, the target group analysis could act as input to 
further studies, such as comparing the results to web statistics, act as input to Wizard-of-Oz 
experiments or further surveys. In spite of that, using the survey alone is not enough as a basis 
for a requirement specification used in a system development, especially not for listing non-
functional requirements.  

The reports from the other statistical sources reported in section 4.5 are not included here, as 
they are not related to this study since interactive requirements, for example, cannot be elicited 
from such statistics. Nevertheless, these sources could of course be of importance when for 
example developing a survey, which could lay the foundation of the overall requirements 
elicitation (or, obviously, when making decisions about destination development at a higher 
level).  

The report Tillväxtverket published in 2009, titled “Communicating tourism online”24, could 
furthermore be of interest. In spite of this, the techniques proposed for eliciting information 

                                                
23 Categories of main objective of visit to the Karlstad region for leisure travellers from Sweden included in the report are (HUI 
Research 2013, p.19, translated from Swedish): “Shopping/purchase travel; Relatives and friends (including weddings, funerals, 
birthdays, christenings etc.); Other purposes; Look at cultural events, museums and exhibitions; Peace and quiet/relaxation; 
Change of scenery, get away; Look at sport events”.  

24 Translated from the Swedish original title: ”Kommunicera turism på nätet”.  
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about the requirements are the same as in this chapter, thus it will not be elaborated on any 
further.  

While new, unknown needs can be gathered by using techniques such as observations and 
surveys, none of these techniques can really be said to provide insights on the non-functional 
requirements, which are so pertinent with multimedia systems. Yes, the web statistics can show 
click streams, but we cannot, to exemplify, know if the user left a page since she found the 
information she was looking for, or if she left the page since the information was missing. 
Furthermore it should be stated that the gathered data from, say, surveys are mere opinions that 
are not tried and validated. This is interesting especially from a user-involvement perspective. 
Concluding this chapter is usability guru Jacob Nielsen arguing:  

“To design the best UX, pay attention to what users do, not what they say. Self-reported 
claims are unreliable, as are user speculations about future behavior. Users do not know what 
they want.” (Nielsen 2001-08-05) 
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5. Experimental trials in a tourism context 
As stated in the opening chapter of this thesis, the purpose of this study is to explore the Wizard-
of-Oz technique as a requirements engineering technique in running multimedia systems, while 
focusing on how to capture (and test) requirements for system responses in on-going GUI 
dialogues between user and system. In order to do so, a number of experimental trials using the 
Wizard-of-Oz system Ozlab were conducted in a tourism context. This application and the 
chosen type of simulated system –namely an information kiosk where visitors can ask questions 
and get answers, similar to a physical visit to the Tourist Office (see section 5.3), demanded that 
content (answers) could be added to the interaction shell during run-time.  

Since the web-based Ozlab system was not built particularly for providing information that is 
outside a pre-prepared test set-up, its technical feasibility for such a use needed to be evaluated. 
Leading up to the experiments reported in this chapter, a few technical tests at different public 
places of a solution using two interaction shells at two different Ozlab sites were conducted. 
These tests and their outcomes are reported in Appendix C, Appendix E, and Appendix F. 

These experiments have two aspects: 

• The technological issues for using the Ozlab system as requirements engineering technique 
in a tourism context, and 

• The methodological issues of using the Wizard-of-Oz technique as a requirements 
engineering technique.  

Regarding the technological trials, one issue when using the Ozlab system as a means of 
intervention in a running system is of particular interest: The wizard cannot add new Ozlab 
objects during runtime in the current version of Ozlab. If new objects need to be added during a 
running session, the wizard would need to surpass this limitation in some manner, by either:  

• Terminate the test session (which makes further/simultaneous use of the interaction shell 
impossible for the test participant) (see section 5.1),  

• Use two Ozlab sites and one or perhaps two interaction shells (see section 5.2.1 and 
Appendix D),  

• Use the hidden field (see for example section 5.2.2) or 
• Use iframes (see section 5.4). 

Then, regarding the methodological trials, or rather trying the Wizard-of-Oz technique as a 
requirements engineering technique, I have earlier listed the following as an issue with the 
technique:  

• Cognitive load of the wizard(s), can the WOz technique be used as a “live” 
communication tool between two parts?25  

Concerned with the methodological trials is also the question of:  

• What kind of data can be collected by using the Wizard-of-Oz technique?  

First, an experiment where the wizard and the test participant communicated by using Ozlab and 
a text document will be reported. During the experiment the wizard added new objects by 
terminating the test session. Secondly, an experiment conducted in situ is described, where the 
wizard combined two technological solutions in order to add objects during the test sessions (i.e. 

                                                
25 Technological note: Ozlab does not allow more than one TP and TL to be connected to each Ozlab session and Ozlab site at 

the same time, why several wizards cannot interact (and share the cognitive load) with one test participant simultaneously. 
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two Ozlab sites and two interaction shells, as well as hidden fields). Following these two trials an 
observation conducted at the Tourist Office is reported. Lastly, the concluding experiment 
conducted at the Tourist Office during which the wizard used iframes to add new objects during 
the session, is reported. The tests are summarised in Table 2.  

Table 2. A summary of the conducted experimental trials reported in this chapter.  

Test Purpose Outcome 

Class trip planner 
(n=1)  

Use the Ozlab system as a 
communication tool  

New objects can be added to the interaction 
shell by terminating the session. However, 
the wizard’s cognitive load is increased, 
since s/he must remember all the changes 
made during the session, to implement 
them when the session has terminated.  

Pilot test at public 
library (n=10) 

Use the Ozlab system in-situ.  
Adding new content by using two 
sites and two interaction shells 

What kind of objects that can be useful to 
the wizard in a mock-up of a tourist 
information system.  

Technical solution for adding new content 
to an interaction shell (two sites, two 
interaction shells).  

How the Ozlab system performs in-situ.  

How a WOz test can be setup in-situ.  

Usage data and information needs.  

Pilot test during 
event at Congress 
Centre (n=13)  

Use the Ozlab system in-situ as a 
tourist information guide. Adding 
new content by using two sites 
and two interaction shells. 

Observation at 
Tourist Office (n=32) 

Getting an overview of 
information requests and delivery.  

What information visitors are asking for, 
and how they receive their answers. 

Test at Tourist Office 
(n=5) 

Use the Ozlab system in-situ as a 
tourist information system and as 
a complement to the present 
system (visitkarlstad.se).  

Adding content by using iframes. 

Technical solution for adding new content 
to an interaction shell and complementing a 
present system (iframe).  

How the Ozlab system performs in-situ.  

How a WOz test can be setup in-situ. 

Usage data and information needs. 

5.1 Class trip planner: Ozlab as a communication tool (n=1) 
In March 2014 (2014-03-26), one experimental trial was made to review the Ozlab system’s 
feasibility as a system for communication between two people. This trial was conducted in the 
user laboratory at Karlstad University. The fact that a wizard was on the other end of the system 
was not explicitly expressed to the participant (see participant instructions below) even though 
this fact was not crucial to hide in order to conduct the experiment successfully. 

This test in the laboratory was preceded by an informal pilot test (conducted 2014-03-25), where 
another test participant read the instructions to the system out loud, and sat in the same room as 
the wizard.  

The user laboratory consists of three rooms, where a mirrored wall separates the control room 
and the test room. The test participant sat in front of a computer in the test room, while the 
wizard sat in the control room. 

Since the Ozlab system did not contain any chat feature or a possibility to add a text area to the 
shell at the time of the test: the test participant had to write instructions to the system in a 
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separate text document. The web browser window with the Ozlab system where the “system’s” 
output was displayed, were in a separate window. 

The test participant was asked to plan a class trip for college students. The following was written 
in the text document at the test participant’s computer (translated from Swedish): 

“Imagine that you are to suggest what students graduating from college can do during their 
class trip in Värmland. In this document you will write your suggestions to the students. The 
computer will interpret what you write.  

In the window (browser window) next to this the thought is that a plan, itinerary, or similar for 
a class trip will be created. The computer will suggest pictures, links, and other objects in the 
web browser which can be included in the itinerary. 

You can move some of the objects yourself, others you need to instruct the system to move. 

The system is quite slow since it is a prototype. Feel free to entertain yourself in the meantime 
but do not close this document or the web browser window to the right.” 

The test session lasted for approximately 1,5 hours. The wizard’s screen was recorded using the 
screen recording software Camtasia. 

Besides a few system bugs26, some implications for using the web based Ozlab system as a 
communication tool was found. First, just to clarify why nothing about the response time are 
added here: how the rather hefty response time of the “class trip planning system” was 
interpreted by the test participant was not studied in this case since the response time was 
anticipated to influence the participant in a negative manner. Asking the participant to do other 
things during the “pauses” solved this situation. Related to what was actually explored during the 
test, the following was found: 

• When the test participant instructed the system to add information to the class trip 
planner, new objects such as texts and images needed to be added to the interaction shell. 
For the experiment at hand, this was resolved by terminating the session every time the 
wizard needed to add new objects. This had three implications: 

o Some time lag (a few seconds) between when the wizard stopped the session and 
it showed as stopped at the participant’s computer meant some confusion to the 
participant who for example begun moving a picture when the session abruptly 
was discontinued. 

o Changes made to the interaction shell during run-time are not saved. This meant 
that every change the test participant or the wizard made during runtime (such as 
moving pictures) were lost, and had to be remembered by the wizard so that the 
changes could be “permanently” implemented in the interaction shell. In a smaller 
shell this might have been easily overcome, but since the interaction shell in this 
experiment contained several scenes where changes were made between savings, 
the wizard had to remember a lot of information. 

o The original interaction shell was used during the experiment. This meant that 
changes to the shell was overwritten each time the wizard stopped the session, 
added new objects and, of course, saved the shell (since otherwise the changes 
would not appear to the test participant once starting the session again). If 
conducting experiments with several participants a reset of the shell between 
sessions is not possible. Nevertheless, this could easily be resolved by using a 
copy of the original shell for each experiment. 

                                                
26 Since the Ozlab system is under development five system bugs and interaction design issues were found during this experiment 
according to my lab notes. These findings are not brought up here as they only concern the development of the Ozlab system.  
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• The test participant used the grey area outside (see Figure 5) of the scene premises as a 
wastebasket of pictures not needed or wanted. Any objects placed there appear to 
disappear to the test participant, but are still visible to the wizard.  

 
Figure 5. The wizard’s interface during the test (still from screen recording).  

One finding is related to the experimental setup and the collection of experimental data. The test 
participant wrote the instructions to the system in a separate text document during the 
experiment. As the “system” executed the instructions, or when some instructions needed to be 
clarified when the system did not produce the intended output the participant revised the 
instructions in the document by a) simply deleting the instruction, b) adding words, replacing 
words, and so forth to the original instruction, or c) adding instructions later during the session at 
the same place as similar instructions or instructions regarding the same task. Of course, one 
advantage with the Wizard-of-Oz technique is that a human is acting wizard, and the human 
abilities (here, interpreting and understanding another human’s writing) can be utilised. However 
sometimes during the test session the wizard wanted to try how the participant would react and 
interact with the system, if the system acted like a normal computerized system probably would 
(interpreting the instructions literally for example). This continual revision of the document 
meant that even though the text document was saved at the end of the test session, many 
instructions were lost or appeared more complete (thanks to the participant’s revisions) than they 
actually were during the session. The aim with the test was not to find out how a person would 
communicate with a system, but collecting this data would clarify the wizard’s actions visible in 
the screen recording. This potential ambiguity would have easily been avoided if the test 
participant’s screen were recorded in the same manner as the wizard’s.  

5.2 Ozlab as an interactive tourist guide: Pilot test at public library and 
during event at Congress Centre (n1=10 and n2=13) 

This section report on the two pilot tests conducted at first, the public library, and second, the 
Congress Centre (Karlstad Congress Culture Centre, KCCC).  

The aim of the pilot test at the public library was to explore the possibilities of using the Ozlab 
system and, consequently the WOz technique in a tourism context. The pilot test at the public 
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library also tried the technical solution to the issue of adding new objects during runtime in 
Ozlab (the technical solution is further described in Appendix D). The pilot test helped in finding 
out what kind of objects that can be useful to the wizard in a mock-up of a tourist information 
system. Those objects were later created in the prototypes tested at the Congress Centre and in 
the test at the Tourist Office (reported in section 5.4).  

5.2.1 The pilot test at public library 
In February 2014 a pilot test was conducted at the areas outside of the entrance of the public 
library in Karlstad. Most of the sessions were conducted at the ground floor, as this was where 
most people were available. The aim with the pilot test was to mere probe the possibilities of 
using the Ozlab system as a tourism information system, and, rather collect some initial data on 
what people might ask for, how the wizard would go about when adding an answer to the 
question and see if the Ozlab system could be used in a setting outside the university. 

The participants were informed about the study and asked to pose a question in the (Ozlab 
mock-upped) system as if they were tourists visiting Karlstad. No personal information was 
collected, which also was stated in the information they received, alongside with contact 
information to my supervisor and me. In total 10 people participated who asked one question 
each. The participants’ questions can be found in Appendix F. 

Results and discussion  
During this pilot test only a few pre-compiled answers was available to the wizard in the 
prototype, as no pre-conception about what the participants might ask for existed. The pre-
compiled answers were (in this thesis translated from Swedish): (i) “Thank you for using our 
service. Unfortunately, no answer to your question could be found.”, (ii) “In Karlstad there are 
many [open space for whatever the participant asked for]. Please contact Kontaktcenter in the 
public library, they can help you with more information and addresses.” and, since the pilot test 
was planned to be conducted inside of the library (iii) “Books, movies and music can be found by 
searching the library catalogue, or by asking the librarians.” Answer number (ii) was used most 
frequently. Answer (i) was used once. For obvious reasons, answer (iii) was not used at all.  

Most participants did not wait to see what answer the system would give them. Perhaps some of 
them believed that they would not get an answer/getting an answer was not a part of the survey 
(as they were asked to help out by simply write a question as if they were tourists in Karlstad). 
Some of the participants was in a hurry or maybe thought that the time for receiving an answer 
was too long. Some participants stated that they already knew the answer to their question.  

Furthermore, interaction data could not be gathered as the web-based Ozlab system got very 
slow as the test proceeded. During the last sessions the wizard could not see what the participant 
was writing, why for obvious reasons, an answer was hard to assemble. This problem is 
connected with the logging function of the Ozlab system.  

Even though a limited amount of data was gathered regarding the participant’s views on the 
answers to their questions, analyzing the participant’s questions could further develop the 
interaction script for further tests. The analysis resulted in a proposal for what objects should be 
available in the interaction shell, to allow similar questions to be answered through Ozlab and 
ease the work for the wizard (see the discussion on the wizard’s cognitive load in section 2.12). 
Below these objects are listed. As the reader will notice, these objects are explicitly connected to 
the Ozlab system and the tourism case as such. In order to conduct the experiments reported in 
this thesis I needed to come up with some technical solutions and workarounds, partly due to the 
use of the Ozlab system (which was limiting in some instances).  
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Basic facts  
Basic facts about Karlstad such as city size, number of residents, logo and close-by towns need to 
be included in the interaction shell. The basic facts could be in either text or pictures. Alongside 
with the web-browser window showing the interaction shell, visitkarlstad.se also could be 
displayed. On the other hand, if displaying several browser windows to the participant, the 
browser controls are visible to the participant, and there is a risk that s/he browses away from 
the Ozlab prototype.  

Addresses  
In questions where the user does not state from where s/he would like to go (as in Q9, see 
Appendix F), addresses in textual form are needed. Of course all addresses of all places in 
Karlstad should not be added, as this would clutter the wizard’s interface. Though until data on 
the most frequently asked places arise, addresses to specific locations in Karlstad such as the 
Kontaktcenter or the museum would be helpful for the wizard. These addresses could be 
combined with maps where the place in question is pointed out.  

Maps  
When the user state from where s/he would like to go, a map with directions could be feasible. 
Thus, basic maps over the city on where directions can be drawn (such as in Q5, see Appendix F) 
or where places can be marked (as in Q9, see Appendix F) are needed. Maps would also be 
helpful when the participant do not state where s/he is. Such maps can be, as stated above, 
combined with other elements such as textual addresses.  

One promising solution for displaying maps and directions is by using Google maps. Google 
maps allows for exporting and embedding maps on other websites. On such exported maps 
locations can be pointed out, and directions based by transportation (such as car, public 
transportation, walking, riding a bike) can be displayed. Still, as such maps are embedded by using 
an iframe, the wizard cannot follow how the user is interacting with the object. For example, if 
the user clicks somewhere on the map, or drags the map around, this is not displayed at the 
wizard’s side (see Figure 6). This issue is further discussed in section 5.4, where the iframe 
solution was used (but in a different manner).  

 
Figure 6. An embedded map in an interaction shell. To the left the wizard’s window is seen. To the right the user’s 
window is seen. Note that the user has moved the map, but this interaction is not displayed on the wizard’s side. 
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Arrows/dots/lines 
In order to point out specific locations on a graphical map some graphical objects are needed. 
These objects could be in shape of arrows, needles, circles and lines.  

Referrals  
When the user asks about something where help from a third party is needed (such as in Q9, Q2, 
Q4 and possibly Q3, see Appendix F), the user needs to be referred to where help is available. 
Such referrals can be tricky to foresee, as data concerning what users might need help with from 
a third party is limited to me as a novice tourist information officer. 

Clarification or follow-up questions  
A participant might ask a question that either needs clarification in order to enable the wizard to 
answer, or the users might need to ask follow-up questions after receiving an answer from the 
wizard to their initial question (confer Q4 in Appendix F). This could be done by either using 
generic follow-up questions, or by using an input field where the wizard/user can write specific 
questions, in relation to the answer/user question. If no possibilities for specific follow-up 
questions exist, a generic question could be used (in form of a pre-compiled text object): “Could 
you please clarify your question?”  

Follow-up questions could also be based on how the user interacts with the wizard-displayed 
objects. If the wizard displays a map, the user might click on the map to show what areas s/he is 
specifically interested in. The wizard can then use a generic follow-up question to ask the user 
what s/he would like to know about that area.  

Other lessons learned from pilot test 
Now regarding the experimental setup, the pilot test showed the following:  

• Hearing the participants discuss and talk about their questions as they were writing, 
allowed for answers to be written before they even had sent their question.  

• Some participants asked if I was the one who would answer their question, or stated that, 
when describing what question they would pose, “but you can see what I’m writing, can’t 
you?”  

• Some participants wanted to discuss with me as they waited for their answer.  
• Using a test team of at least two persons would allow the sessions to be conducted more 

easily, as one person could fetch participants and one person could act wizard. If the test 
team consists of three people, one would not have to worry about moving away from the 
laptops too far. Preferably, some sessions should be conducted where the wizard is not 
visible to the participant.  

• The participant’s questions show what they believe that tourists would be interested in 
knowing. Finding out what habitants in Karlstad think tourists should visit/see in 
Värmland could be a feasible way to gather data regarding what information the mock-
upped tourist information system should contain. 

5.2.2 The pilot test at the Congress Centre 
A pilot test was conducted 2-3 of May 2014 at a Congress Centre (Karlstad Congress Culture 
Centre, KCCC). Since a bigger event, a competition, went on during 2-4 of May, a number of 
visitors from other Swedish cities were available as potential participants representing visitors at 
the Congress Centre. Though when getting the permission to conduct the experiments during the 
two days from the accommodator, I was asked to leave the contestants out of our interactive 
survey. Most of the people moving around in the building turned out to be contestants, especially 
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during our second session (Saturday the 3rd of May 2014). 13 people participated in the interactive 
survey during the two days of experimentation at KCCC. 

Aim 
The aim of the test was to probe the experiment method as well as answering the following 
questions: 

Q1. What kind of information are event tourists seeking?  

By letting the participants explore the interactive tourist guide (that is, the mock-up), and by 
letting the participants ask for whatever information they are interested in, (additional) data 
needed to answer Q1 could be gathered. The results from Q1 will be answered in Appendix F, as 
the answer was relevant in particular in preparation for future tests.  

Q2. How do event tourists want this information to be presented?  

Q2 could be answered by analysing how the tourists react to the presented information, and their 
reaction to the presentation itself. Furthermore, any follow-up questions the tourists may ask or 
any feedback they will give can be used to answer Q2.  

Lastly, information cannot be added during runtime in version 2 of the web-based Ozlab system. 
Nor am I a tourist information officer. In order to answer the tourists questions the information 
must first be found (on the web), then added to the interaction shell, and lastly displayed to the 
tourist. Since this is the case, it was of interest in this highly explorative research to try to answer 
also the following question: 

Q3. What is an acceptable amount of time for adding information to an answer to a question asked by a tourist, 
from the tourist’s perspective?  

The question could be answered by noting the amount of time it takes for the wizard to search 
for an answer, add the information to the tourist information system, and displaying it to the 
tourist and, if tourists walk away before the answer has been displayed, the time they do this will 
be noted.  

Method 
One interaction shell was created in the web-based Ozlab system and then duplicated, resulting in 
two interaction shells which were run on two different Ozlab websites. Jonatan Jansson, an 
undergraduate student at Karlstad University, helped during the experiment by recruiting and 
observing participants. The participants were not told that their interactions would be interpreted 
and responded to by a human wizard (the author). The participants were merely asked to explore 
the interactive tourist guide, which was said to be under development.  

The objects as described in the previous subsection were used in the interaction shell. Since the 
test sessions were conducted during a specific event, the information beforehand added in the 
interaction shells mainly concerned hotels and restaurants in Karlstad. This decision was made 
because during earlier technical tests at the Congress Centre (see Appendix E) the receptionists 
said that such information is often asked for by event visitors. Additional information was added 
after a short interview by professor John Sören Pettersson with one of the employees at the 
Congress Centre. The information concerned frequently asked questions in addition to hotels 
and restaurants, such as: hours for the the Sandgrund Lars Lerin art gallery, closest ATM, where 
one can buy cigarettes and snuff (snus in Swedish), what the dolphins structures in Klarälven are, 
information about the stone bridge, telephone numbers to taxi companies and information about 
public transport.  

In each interaction shell the visitors had the possibility to ask their own questions. If needed, new 
content was added by the wizard in the other interaction shell, which the visitor then could view. 
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This technical solution to the issue of adding new content during runtime is described further in 
Appendix D. Alongside the use of two interaction shells at two different Ozlab sites, another 
technical solution was used: the hidden field function. By setting up an input field to save the 
content to a hidden field, and by using a label object to get information from the same hidden 
field, the wizard could add texts and embedded material such as maps during the running session. 
But in spite of that, editing any longer sentences is not really feasible, since the input field object 
is one line only in Ozlab.  

The visitors had the possibility to rate and leave feedback on the prototyped service directly in 
the interaction shell. When adding content from a hidden field to a label object the scene needs 
to be updated in some way, in order to get the Ozlab system to load the “hidden” information. 
This was done by quickly using the Ozlab Test Runner functions “Show wait screen” or “Block 
input”.  

Data was gathered by the test leader who by hand noted the participants’ exact questions, their 
interaction patterns, comments and reactions. The laptop screens were not captured due to 
technical reasons (old laptops with limited amount of RAM), but because the time between the 
sessions was rather long – taking notes was not a problem between sessions for the test leader. 
As the test leader was sitting some 10-20 meters away from the test participant’s computer in 
order to remain hidden, the observer told the test leader about the participants’ comments and 
reactions. The log in Ozlab was only used a few times to check that the participants’ 
questions/search queries were written down correctly.  

Participant information 
In case someone wanted to know more about the experiment, printed information about the 
experiment in English and Swedish was brought. Yet, no participant asked for any further 
information about the experiment, why the printed information was never read by any of the 
participants.  

Results 
In total 13 people participated. Test participant 1-10 participated during Friday the 2nd. Test 
participant 11-13 participated during Saturday the 3rd. All 13 participants asked one or more 
questions through the interaction shell. All participants interacted with the interaction shell in 
Swedish. A translation of the participants’ queries can be found in Appendix F. 

One test participant figured out the experimental set-up, as the participant sat next to the wizard 
before participating in the experiment. The rest of the participants did not show any signs of 
knowing that a human was preparing the answers to their questions.  

If the participant was sending a question from any page but the Restaurants and Hotels scenes, 
the participant was shown a sign with a moving object stating: “Preparing an answer to your 
question, please wait”. Below this sign were some information about the stone bridge and the 
dolphin structures was displayed, alongside pictures. 

The answers to the participants’ questions was given by: 

• Switching to a corresponding scene: For example, TP1 wrote “art” in the input field for 
questions. The wizard then showed a “Preparing an answer to your question, please 
wait”-sign and then switched to the already available scene showing information about 
two museums (Värmland’s museum and the Sandgrund Lars Lerin art gallery).  

• Embedding an iframe map. 
• Adding content (mainly text) from a hidden field.  
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• Asking a follow-up question: TP11, for example, asked for “lunch restaurants”. The wizard 
switched to the scene showing an embedded map with the restaurants in Karlstad 
marked, and added follow-up questions by using a hidden field. 

The participants’ interaction patterns, output from the wizard and the participants’ reactions can 
be found reported in more detail in Appendix F. Below the three questions studied in the test are 
answered: 

Q1. What kind of information are event tourists seeking?  

Some participants searched by writing a single query, while others wrote whole phrases. Their 
searches regarded food, information about Karlstad and tourist attractions. In total 26 different 
search queries/phrases was collected during the test. Since Q1 was asked in order to prepare 
future interaction shells for upcoming tests, the results will not be reported here in detail. Instead 
the answer to Q1 can be found in Appendix F.  

Q2. How do event tourists want this information to be presented?  

None of the participants used the feedback function in the interaction shell. Some of the 
participants gave feedback verbally to the observer (in one case, a test participant gave feedback 
to the test leader).  

On the fly added information was always presented as text or as embedded maps. Judging from 
the participants’ reactions, the textual answers that were given in conjunction with the maps 
already available in the interaction shell (both still images and embedded maps) was appreciated, 
while text answers of the same length on the otherwise empty “response page” was considered 
not extensive enough. 

A majority of the participants clicked the embedded maps to zoom or move the displayed view. 
One participant asked why not all restaurants had reviews (which has to do with what 
information is provided by Google maps), while one participant said that the map should 
automatically show where s/he is at the moment. One participant said that a road map should be 
shown automatically when s/he had searched for a restaurant.  

Some participants also clicked on the still image of a map showing local restaurants or hotels. It 
was somewhat unclear what the participants anticipated to happen when clicking that image 
(probably they interpreted it as something more than a still image). Some of them asked a 
question after clicking the image, which implies that they wanted some kind of information to be 
either displayed on the map, or information about what was visible on the image.  

Q3. What is an acceptable amount of time for adding information to an answer to a question asked by a tourist, 
from the tourist’s perspective? 

After conducting the pilot test it is clear that an exact amount of what is a reasonable waiting 
time from a tourist’s perspective cannot be given. This is due to the fact that neither TL nor the 
observer had time/possibility to clock each session. Though, it is clear that the time it takes for 
adding an answer to a participant’s question is too long, as several of the participants commented 
on the matter or showed by walking away before they received an answer. Why more people did 
not depart before receiving an answer may be due to mere courtesy, the observer stood 
beside/behind the participants. Sometimes, they began to talk to him while they waited for the 
answer, perhaps to make time pass.  

As noted in Q2, on the fly added information was presented as text and sometimes as embedded 
maps. When receiving a text answer a majority of the participants seemed (some commented on 
it while others left before receiving the response) to think it took too long to get an answer from 
the “system”. Even if the wizard would give pictures and longer answers the visitor would 
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probably leave, in the view of the considerable time it would take for such a response to be 
composed/displayed. It should be noted that it is not the system’s response time on the wizard’s 
side that make the test subjects think it takes too long to get an answer from the “system”, but 
rather the time it takes for the wizard to: interpret the question, search for an answer, select the 
appropriate information, enter the information/formulate a response, save, start the test session 
and display the link to the answer in the shell the test participant sees.  

5.3 Observation Tourist Office (n=32) 
In July 2014 (2014-07-23 during 11:00-12:45) an observation of the tourist information office and 
its visitors was conducted in order to gather information about what a typical visit looks like, 
what information tourists are seeking and in what way this information are presented to them.  

The observation was conducted at the Tourist Office in connection to the interview with a 
tourist information officer (reported in section 4.4) and the test reported in section 5.4. The 
Tourist Office is situated in the public library at the ground floor. The Tourist Office is shared 
with Kontaktcenter and Karlstadsbuss. In front of the information desk a souvenir shop is 
found. Behind the desk there are 5 computers and one room behind where one tourist 
information officer (TIO) sits to take calls from visitors. There are also computers on the 
information desk. The visitors use 3 different queue numbers for the three different services: 
Karlstadsbuss, Kontaktcenter, and the Tourist Office.  

The people coming to the Tourist Office are here called visitors, but some of them may have 
been residents in Karlstad. What language (as recognized by the observer) they used during their 
contact with the tourist information officer(s) was noted. Nevertheless, when speaking English it 
is not implied that the visitors were Englishmen; merely that Swedish was not their native tongue. 
Some visitors came to the desk alone, while some got information as a group (why, naturally, 
some of the groups took turns asking questions). In one case one visitor helped another visitor.  

During my observation five tourist information officers worked in parallel with two employees in 
the Kontaktcenter and one employee at the desk of Karlstadsbuss. Thus, taking notes about 
every visit was not possible. Furthermore, in order to not disturb the visitors and the people 
working, I had to situate myself approximately one metre behind the desk. Doing so, some visits, 
reactions, questions and so forth might have been missed.  

The visitors were not informed of me observing them. Introducing my goal and myself would 
have disrupted their visit (and the people working there) too much, and would have been 
practically complicated as several visits took place in parallel. As no information of sensitive 
matter was collected, my observations could have been gathered by just interviewing the tourist 
information officers and consequently gathering consent was not regarded as necessary.  

The following section, two abbreviations will be used: TIO, meaning tourist information officer; 
and O# meaning observation number. I have not counted the number of visitors I observed, but 
the number of encounters (which were 32) whether by single visitors or groups of visitors.  

O1: English-speaking: question about where waste from motorhome can be disposed. TIO show 
points on a Swedish map where waste can be disposed. O1: free parking for motorhome, TIO: 
shows on another map where there is free parking for motorhomes, tells the address and writes 
down the address (since it is in Swedish) and informs V1 that there is no electricity or water at 
the parking lot. The visitor comes back after a while to ask if the souvenirs in the shop can be 
bought.  

O2: Swedish-speaking: asks if the brochure about Glasriket [geographical area in Sweden which 
is known for glass industry] is available in English (it was was only available in German out in the 
store). Asks if the souvenirs sold are made by local artists.  
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O3: Walks to the desk and sees the maps lying there, asks company if it is up for grabs.  

O4: Norwegian speaking: asks about boat rides. TIO pencil a map (while speaking Swedish) 
where the boat busses go. V4: wonders how to get back from the suggested end destination of 
the boat bus (Mariebergsskogen). TIO informs them that it is not far to walk “It does not take 
that long to walk, you see, 300 meters is this far” while pointing on the map. TIO describes the 
way to the boat bus stop from the Tourist Office (with pointers on how the environment will 
look like along the walk) and what the visitors can do in Mariebergsskogen.  

O5: a couple is standing at the information desk (not manned), and has not taken a queue 
number. A TIO goes out to them to ask if they would like any help, which they do.  

O6: Swedish-speaking: asks to get help with booking a train ticket. A TIO refers the visitor to a 
local Travel Agent (no directions).  

O7: Swedish-speaking: asks for a Dag för dag-brochure (a brochure describing the events in the 
region during the summer).  

O8: One TIO asks another TIO about an email sent to the Tourist Office. The email is from 
someone wanting to see art exhibitions, or something to do, after 18.00 on a Thursday. The 
TIOs discuss what might be open after 18.00, checks the Dag för dag-brochure and 
visitkarlstad.se.  

O9: Swedish-speaking: wonder where the city centre is. The TIO asks if they would like to go 
shopping, which they do, and so the TIO shows on a map where they can go.  

O10: Swedish-speaking: asks where the souvenirs should be payed for.  

O11: Swedish-speaking: does not take a queue number, asks at the Karlstadsbuss desk if V can 
get a city map.  

O12: English-speaking: Asks where they are now, and where “the bridge” is [stenbron] and 
where they can find a pharmacy. TIO shows on a map where all the things are.  

O13: Germans walk around in the shop and look at the bulletin board.  

O14: English-speaking: asks about Jäverön. TIO shows which boat bus stop they can leave from 
on a city map and fetches a boat bus timetable to show when. The visitors say that they would 
like to see it on a bigger map and bring forth their own map. TIO also brings a bigger map and 
tells them what they can do on the island (borrow a bike). The visitors ask where they can camp. 
The visitors do not want to bring any of the maps, which the TIO has pencilled.  

O15: English-speaking: buys postcards and stamps.  

O16: Swedish-speaking: asks where the Lars Lerin art gallery is. TIO gives them verbal 
instructions.  

O17: Swedish-speaking: wants to pick up pre-booked tickets and pay for them.  

O18: Swedish-speaking: asks for a map over Karlstad. Wants specific streets to be pointed out on 
the map, and tells the TIO that the streets are close to the hospital. TIO searches the map but 
only find one of the streets. Another TIO observes. The visitors then would like to know how 
they get to the streets by foot. The TIO gives them verbal instructions for two possible routes 
and shows on the map, while describing how the environment is along the two routes.  

O19: Swedish-speaking: wish to book tickets.  

O20: Swedish-speaking: A group stands at the un-manned info desk, without a queue number, 
and takes a city map. They are looking like they would like to ask questions. After a while they 
fetch a queue number. They point at the map and say “this” and then ask how to get there. TIO 
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tells them how to get to the Lars Lerin art gallery (which is what they pointed at). Further, the 
visitors ask how they can get to Alster by car.  

O21: Norwegian speaking: asks where electric cars can be charged. TIO verbally explains where. 
Another visitor (see O19) starts explaining how to get to the location while pointing on the map. 
Meanwhile the TIO fetches a map, and another employee at the Kontaktcenter calls the location 
to find out where the key to the charging station can be found.  

O22: Swedish-speaking: leaves some posters to the Tourist Office.  

O23: Swedish-speaking: couldn’t hear what they were asking about.  

O24: Danish speaking: wonders about motorcycle parking.  

O25: English-speaking: wants to see on a map where big grocery stores can be found.  

O26: Swedish-speaking: Asks if a specific theatre is still playing. TIO uses visitvarmland.se to 
find the information, which then directs the TIO to a website of a homestead. The TIO walks 
out in the shop together with the visitor to the brochure stand to see if the theatre program is still 
available.  

O27: Swedish-speaking: asks about travels to somewhere but is referred to a travel agency or a 
bus company.  

O28: English-speaking: buys souvenirs from the shop (does not take a queue number)  

O29: Swedish-speaking: books tickets.  

O30: English-speaking: wants to see water and other things that are nice to see in Karlstad (such 
as museums and nature), preferably close to the Tourist Office. TIO suggests a ride with the boat 
bus, and pencils the route on a city map, and further suggests Mariebergsskogen as a place to see 
nature.  

O31: Swedish-speaking: wants to buy a card to cultural events in the Karlstad region.  

O32: English-speaking: asks for a camping close to the train station for the tent that they brought 
with them. TIO explains that there are no camping sites in the city, but that they can camp on 
Gubbholmen (which is pointed out on a map).  

5.4 Ozlab as an interactive tourist guide: Test at Tourist Office (n=5) 
In July 2014, an alternative technical solution was tried at the local public library and Tourist 
Office. The aim was partly to try the technical solution, and partly to try the concept of providing 
a digital and interactive tourist guide at the local Tourist Office. The technical solution regarded 
the issue of not being able to: add content during runtime; continuing to use the interaction shell 
whilst the wizard is adding content; and enabling multiple wizards. The technical solution will be 
described here in brief, while a lengthier description can be found in Appendix G. 

If the wizard wants to add content during runtime without terminating the test session, several 
sites (and therefore several interaction shells) must be used. The wizard or the test participant 
must then initiate the re-direction to the other Ozlab site or other interaction shell in order to 
view the newly added content. Despite that, the above listed limitations can be solved if the 
wizard embeds another Ozlab site (and interaction shell) in one interaction shell by using the 
<iframe> or <object> tag. 

There are no generic Ozlab objects where the naïve designer can configure <iframe> or 
<object> tags in the current version of Ozlab. The source editor in the Label object, however, 
enables use of elements that are not amongst the generic Ozlab objects. Primarily, the source 
editor mode is intended to allow the designer to inspect or use HTML-tags to format any text 
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written in the Label. Though, the source editor can be used to include CSS (Cascading Style 
Sheets) and HTML (HyperText Markup Language) elements, intended for other use than text 
formatting. Of course, using the source editor instead of the WYSIWYG (What You See Is What 
You Get) editor requires knowledge of how HTML (and CSS) should be written, why such 
solution may not fit the naïve designer. Nonetheless, the possibility exists and may be needed for 
some experiments – at least until the generic Ozlab objects are expanded to allow HTML and 
CSS elements without the somewhat “illogical” use of the source editor in the Label object.  

Since the source editor allows HTML and CSS, it is possible to embed content such as videos, 
maps or websites from external sources, i.e. <iframe> or <object> tags, in any interaction shell.  

From a usability and accessibility perspective using iframes or the object tag has some 
implications 27 . For example, the user cannot resize iframes and the iframe disorders the 
behaviour of the back-button in the browser. The content in an iframe can furthermore harm the 
user, as websites with malicious software can be displayed at a website which seems to be safe. 
Though when used in an experimental setting such as Ozlab these implications from using 
iframes are not as problematic. Instead, using iframes allow several wizards to interact with one 
test participant at the same time, enables the possibility to add content during runtime and lets 
the participant continue to use the interaction shell whilst content is being added.  

In the recollection of the experiments in the following sections two abbreviations are used: TP#, 
which stands for Test Participant and potential number, and TL which stands for Test Leader.  

The experimental setup and implementation  
Two interaction shells were used with different content. Shell 1 included the two iframes in one 
scene. Iframe 1 displayed visitkarlstad.se with a “Back”-button while iframe 2 displayed shell 2. 
Shell 2 contained the interactive tourist guide.  

The advantage of using iframes in shell 1 is that the wizard can terminate the session in shell 2, to 
add new content whilst the participant can constitute to use iframe 1 in shell 2. Furthermore, if 
using the hidden field solution, the test participant can continue to use the content of iframe 1 
(visitkarlstad.se).  

Since iframes, are shown as separate objects at the TL and TP side, the TP screen must somehow 
be duplicated if TL should be able to follow what the participant are doing in iframe 1. Iframe 2 
does not need to be duplicated for the same reason, since the test leader can follow what the user 
is doing from shell 2. However, if adding new content to iframe 2 through hidden fields, or if 
embedded materials are used, the screen must be duplicated if TL is going to be able to follow 
TP’s actions.  

Test 1: 29 July 2014 15:20-16:20, Tuesday  
The experiment was delayed due to technical problems. The first technical setup involved a 
duplication of the TL1 computer screen. A Macbook Pro (OSX 10.9.4, 2,4 GHz Intel Core i5, 
8GB 1600 MHz DDR3) was used as the TP/TL1 computer. Duplicating the screen with a high 
resolution was demanding for the computer, why the setup took a while to get running.  

USB cables (for the keyboard and mouse) cannot be extended over 5 meters, why the test leader 
had to be situated close to the test participant.  

The test setup was as follows:  

• Test participant computer: screen, keyboard, mouse attached to TL1 

                                                
27 W3C. HTML Techniques for Web Content Accessibility Guidelines 1.0. Frames (2000-11-06) http://www.w3.org/TR/WCAG10-
HTML-TECHS/#frames [2014-08-14] 
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• Test leader computer 1: laptop (runs TP window)  
• Test leader computer 2: laptop, mouse (runs shell 1 and shell 2, TL edit in shell 2) 

During the session one person was asked to use the computer in order to find the information 
s/he was seeking, but s/he negated by saying “I don’t know how to use computers”. Several 
persons contacted the test leader, apparently since the placement of the computers behind a semi 
high structure looked like an information desk (see Figure 7).  

Since most of them started by saying “Do you work here?” they could not be asked to participate 
in the experiment. Furthermore, asking the people to use the system has shown to be 
problematic, while standing close to them. Thoughts on these two issues are elaborated upon in 
the concluding discussion of this chapter.  

Test 2: 30 July 2014 12:50-14:50, Wednesday  
Since the first experiment was technically challenging, and demanded that the wizard was situated 
close to the test participant station, another way of following the test participant’s actions was 
found and tested: the remote control software Team Viewer. The software enabled the wizard to 
follow TP’s actions and interfere if needed, while remaining out of sight.  

The test setup was as follows:  

• Test participant computer: laptop (Macbook pro), computer screen, mouse, keyboard, 
running Team Viewer.  

• Test leader computer 1: laptop (PC) running Team Viewer.  
• Test leader computer 2: laptop (Macbook pro, older), running shell 1 and shell 2.  

Three persons came to ask the wizard about how to find: the toilet; the way to the city centre; 
and where a specific device in the public library was located.  

All the test participants (TP) below used the Swedish version of the visitkarlstad.se iframe (their 
actions and what they clicked are translated).  

TP1: Used the visitkarlstad.se iframe to search for “Mariebergsskogen”. There, the person 
clicked “Restaurants”. Then, went back to the first page and searched for “Alsters herrgård” 
where s/he scrolls down the page, and searches for “Dan andersson veckan” (which returned 
zero matches). The wizard added information about the Dan Andersson-week in the interactive 
tourist guide frame, but got no response from the test participant.  

TP2: Wrote “säfsnäs” in the interactive tourist guide and searched for it in visitkarlstad.se frame 
(which returned zero query results). When the wizard asked “What do you want to know about 
Säfsnäs?”, the participant gave no response.  

TP3: Clicked “Sommarfavoriter” at the first page of the visitkarlstad.se iframe. From there the 
participant clicked a link to the boat buses, which, unfortunately for the experiment, opened a 
new tab in the browser, filling the screen (and therefore hiding the interactive tourist guide). The 
participant opened a .pdf file, containing the timetable for boat bus route 91.  

TP4: Clicked the tab “To do” at the start page of visitkarlstad.se.  

TP5: Clicked the tab “Stay” at the start page of visitkarlstad.se and then searched for “camping” 
which returned 64 matches. The first one was chosen, saying “First Camp Skutberget”, where the 
participant seemed to read for a while. Then the participant clicked “Scandic Hotel Winn” in the 
right menu, where the participant clicked to read more about the hotel, which opened a new tab 
in the browser (which hid the interactive tourist guide). When the participant started to search for 
a room and seemed to be on the way to book a room, the test leader interrupted by going back to 
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the Ozlab tab in the browser (in order to not leer at a transaction containing credit card details 
and so forth).  

In order to try if more people would ask a question through the interactive guide, a picture of a 
human with a headset on, sitting in front of a computer screen was added to the interaction shell, 
and the headline was changed from “The interactive tourist guide” to “Ask your questions about 
Karlstad here!”. Even so, this did not increase the number of users.  

Discussion  
In the earlier experiments an assistant or I had contacted all participants and asked them to use 
the system. Doing so reduces one aspect of user studies in-situ, which is the ecological validity. 
During this experiment I wanted to try the concept of providing a digital and interactive tourist 
guide at the tourist information office. The environment seemed to be perfect containing visitors 
and an information desk precisely where the visitors pass where the digital tourist guide was 
placed using a large computer screen (see Figure 7).  

 
Figure 7. The desk where the computer with the digital interactive tourist guide was placed.  

Although the test leader added questions, showed the “Please wait”-screen and “blinked” 
different elements, no participant used the interactive tourist guide. First I wanted to think that 
this was due to that the interaction shell was too alike the visitkarlstad.se site, perhaps the tourists 
did not see or understand how to use the interactive guide, or perhaps they found the 
information they searched for without asking the interactive guide?  

According to my observations the interview with the tourist information officer and the 
experiences from this experiment showed that most people visiting the Tourist Office do this 
because they want information from an actual human, or since they do not know how to use a 
computer/do not fully trust that the information on webpages is fully updated.  

After the second run I took the decision to not continue with the experiment in the said context. 
Using this method and experimental setup in this environment is simply not efficient for 
requirements gathering. Perhaps a few more participants would have used the interaction shell to 
find the information they came to find at the Tourist Office, but in order to even try if this 
method can contribute with additional information to surveys and interviews, a lot of people 
would have to use the interaction shell.  

One could argue that asking the people visiting the Tourist Office could have brought more 
participants to the study. However, since I had no one to help me during these experiments, two 
issues would arise (as shown by this test and earlier pilot studies). Most of the people 
approaching me asked if I worked at the Tourist Office. If I would have said yes, and then asked 
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them to use the computer instead, firstly, standing close to the participants while they use the 
computer to find the wanted information, it would seem strange to not just answer them verbally 
(as at the tourist information desk) instead of making them use the computer. Secondly, that 
would be lying to the visitors and perhaps put the real tourist information officers in an awkward 
position if the information I would provide the visitor with through the interaction shell proved 
to be incorrect.  

Another option would have been to introduce the experiment and my study, and then ask the 
visitors at the Tourist Office to ask their question via the computer and my interaction shell. This 
would decrease the ecological validity of the data gathered, and the concept of providing a digital 
tourist information officer at the Tourist Office itself would not be tried. Furthermore I had 
already tried just that in an earlier study (described in 5.2.2 and in Appendix F).  

While reaching the insight that visitors at the tourist information office do not want an 
interactive tourist information system could have been drawn from the observation of the 
visitors of the Tourist Office and the interview with the tourist information officer, this final 
experiment could finally discard the concept, at least in the context of the Tourist Office at this 
point in time.  
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6. Analysis and discussion of Wizard of Oz as a requirements 
engineering technique 

This chapter will first give a short overview of the conducted study and then interpret the 
findings and their relevance for using the WOz technique as a requirements engineering 
technique. For starters, the purpose of this study is to explore the Wizard-of-Oz technique as a 
requirements engineering technique in running multimedia systems with a focus on how to 
capture (and test) requirements for system responses in on-going GUI dialogues between user 
and system. The introductory chapter described how conducting a number of experiments in a 
tourism context would fulfil this purpose. In order to gain an overview of the context as well as 
to form the set-up of the experiment, web statistics and previously conducted surveys were 
analysed. Further, leading up to the final experiment at a tourist office, one observation session 
was conducted and one interview with a tourist information officer was held. First, however, the 
development and maintaining of the present web-based tourist information system, 
visitkarlstad.se, was researched by interviewing the Tourist Manager and the Web Editor (section 
4.2), as well as by reviewing the web statistics. The web site users (visitors) were not involved in 
the development process of visitkarlstad.se, but the survey conducted by a market research 
company played some part in forming requirements. The development team did not use web 
statistics before developing visitkarlstad.se.  

The different sections in this chapter are structured in accordance with the Frame of Reference 
chapter which presented and discussed traditional data collection methods, different components 
and processes for systems design, and development approaches such as requirements engineering 
(RE) and end-user development (EUD). Furthermore, this chapter will include the specificities of 
the WOz technique. In similarity to Chapter 2, this chapter will discuss the limitations and 
critique of the WOz technique, this time in relation to this study.  

6.1 Fitting the WOz technique in the RE process  
One problem with following a linear development process is that such a rigid process is seldom 
possible in reality. Iterations between the different phases were added to the waterfall model in 
order to solve the problem of changing requirements (Royce 1970). But despite that, iteration in 
itself will not solve the problem (Grønbæk et al. 1997), since the reason behind the ever-changing 
requirements is still present. User involvement has been called out to be one solution (compare 
for example ISO 9241-210:2010), but even if the user is involved, s/he might not know what 
s/he needs (Nielsen 2001-08-05) or is unable to express it (Molin 2005). This is not just a 
problem pertaining to the user involvement (or rather, the user-centred design process). As 
shown and argued by many authors, eliciting and validating requirements are particularly difficult 
activities in the RE process (e.g., Sutcliffe 2014; Christel & Kang 1992; Sommerville & Sawyer 
1997).  

As discussed in section 2.11.1, the WOz technique is difficult to place in one or each 
phase/activity of a systems development process and a RE process since requirements found in 
WOz experimentation are invented and “validated” at the same time. The focus of this study lies 
on the elicitation of requirements. Nevertheless, doing so by using the WOz technique in 
conjunction with end users will also validate the requirements at once, at least to some extent.  

Sutcliffe (2014) argue that the use of prototypes in the RE process is valuable, but costly. On the 
other hand, in WOz prototyping the prototype is not developed in a programming fashion and 
thus should be less resource demanding to develop. This, of course, depends on which WOz 
system (or similar) is used (as shown in Pettersson and Wik 2014, some WOz systems seem to 
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have been developed solely for a specific experiment, which of course is rather costly in the long 
run if every trial demands a substantial programming effort).  

There is some WOz experimentation that takes place “inside” large multimedia systems where 
the WOz components may be gradually replaced (see e.g. Zachhuber, Grill, Polacek & Tscheligi 
2012; Schlögl, Doherty & Luz 2014). But most requirements processes are not for cutting-edge 
technology developments. The present study has focused on more everyday RE processes. The 
conclusion is that the requirements engineer or usability expert has to be open-minded as 
concerns the RE techniques, and see to the possibility of Wizard of Oz to deliver results and 
provoke further inquires at various phases and even into the system specification stages. For 
instance, the iframes solution available in the web-based Ozlab can make interactive mock-ups 
appear in existing solutions as well as in the first stages of a new system. 

6.2 WOz in comparison to EUD 
In the introductory chapter to this study the WOz technique was proposed as an alternative 
means of requirements engineering. Another alternative to the typically used methods such as 
surveys, interviews and observations (Sharp et al. 2011; Ozok 2012; Kjeldskov & Paay 2012) is 
the use of end-user development in RE. Karlsson and Hedström (2013) evaluated end-user 
developments as a requirements engineering technique. The WOz technique was used in a similar 
way in this study when applied to a running system prototyping a tourist information system. The 
end-user would not be the visitor in this study, but instead the tourist information officers 
providing information to the visitors through the WOz prototype, if my study had been a proper 
EUD attempt.  

Even though it was not explicitly tried, I argue the WOz prototype (in this case the prototype is 
an interaction shell) can function as a design boundary object in systems development. As 
pointed out by Pettersson (2003) reporting the experiments conducted with educationalists and 
by Molin (2005) reporting the experiments conducted with medical personnel, the wizards do not 
have to be experimenters or researchers. The experiment team can include the subject experts or 
users in a similar manner as in EUD by letting the subject expert, such as tourist information 
officer, act wizards and/or prototype designer. Researchers and/or systems developers could be 
included in the WOz team as well, providing, of course, the systems developer does not 
‘command’ the subject expert on how the interaction shell should look and function. In this 
manner the WOz technique employs the end-users’ GUI developments similar to EUD, and the 
prototype will further help communication and understanding of each member’s social world.  

6.3 WOz in comparison with traditional data collection methods  
Here I am comparing the data gathered from my experiments to the surveys conducted by the 
two market research companies (see section 4.5) and the web statistics of visitkarlstad.se (section 
4.3). Eliciting requirements from surveys, interviews and web statistics are only useful to a certain 
point. Surveys and interviews are lacking especially when it comes to forming non-functional 
requirements, and is furthermore limiting due to the fact that the respondent is merely describing, 
recollecting, or reasoning about use. Web statistics cannot tell us anything beyond the already 
existing system when it comes to information inquiries or interaction patterns (i.e. click streams).  

When I compare the types of data, which are possible to elicit from WOz experiments with data 
collected by traditional data collection methods I find the following to be distinctive for my WOz 
experiments:  

Acceptable response time in a system: In my experiments, the participants found the 
response time for short, textual answers to be too long, while they seemed to be willing to wait 
longer for a more elaborate answer. Some participants left before the answer was displayed. If 
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one needs to keep the participant, say for feedback reasons, one possible way to entertain the 
participants/tourists when preparing an answer is for example by using different Please wait-
screens (showing information depending what the tourist asked for). This method, however, 
requires more work from the wizard (which obviously prolongs the amount of time it would take 
to present an answer) or semi-automatic query analysis, which was not available in this setup. 
Still, a second wizard controlling one iframe displaying the wait screen could give the user some 
information relevant to the query asked. 

Choice of media: The WOz experiment can inform on how and if texts, video, images, 
animations and so forth should be used. For instance, the participants’ perceptions of the 
answers given through the prototype varied, as the length of textual answers or need for pictures 
depend on what the user is asking for. For example, a question regarding the amount of 
inhabitants of Karlstad can be sufficiently answered by a short sentence while a question 
regarding tourist attractions might need a more elaborated answer, possibly enhanced with 
pictures. 

Interaction patterns: How people interact with the system such as when the participants of my 
experiments clicked on “dummy” content in order to receive more information, zooming in and 
out on maps, searching in the prototyped information system by using whole phrases or single 
queries can be elicited from the WOz experiment, at least if using a system similar to Ozlab. 

Information needs: Since the participants of my experiments asked questions in the prototype, 
the mere questions provide insight into their information needs.  

A large amount of queries could be collected this way, whilst, admittedly, it would take some time 
to reach a saturation level. Compare with, for example, the pilot test at the Congress Centre 
where 13 people participated and 23 search queries were collected. Only two participants 
searched for the same information. This means that if the wizard is a novice tourist information 
officer such as myself, it would be difficult to reach such saturation level where the pre-compiled 
answers available to the wizard in the prototype correlate to a running tourist information system 
or a system where the wizard is a subject expert. This is a strong argument for a subject expert in 
the wizard role.  

Missing information in running systems: I let the participants use the existing tourist 
information system (visitkarlstad.se) next my prototype, and by doing so one could also collect 
data on what information is missing in the existing system. For instance, the visitor might pose a 
question in relation to the existing system, meaning this information is missing or is not 
sufficiently communicated.  

Of course, the two latter points should be discussed in relation to the survey conducted by the 
market research company, where the participants were asked to state what kind of information 
they had searched for prior to and during their visit, and how they searched for that information. 
Nonetheless, that information cannot really be validated, nor can the interviewer be sure that the 
respondent included all information searches in her/his answer since the respondent is asked to 
recollect passed events. I argue that such data and for example observations of a user performing 
searches in a running system, or in a prototype as in my experiments, is not even comparable 
regarding validity.  

In a WOz prototype, data on information searches is collected in the context of use, and the 
wizard can use contextualized follow-up questions instead of relying on the participants’ 
recollection of past use or reasoning about future use (Nielsen 2010-07-26). 
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6.3.1 Prototyping and WOz in-situ 
Returning to the concept of fidelity, the interaction shells used in this study were rather lo-fi in 
regards of their appearances (Houde & Hill 1997). Even so, none of the participants of the study 
commented on the lo-fi look of the prototyped system, nor did they seem distracted by it. 
Perhaps this was because the prototypes was interactive or due to courtesy (the latter seems more 
likely to me). 

As discussed by Buchenau and Suri (2000) the experience of use is something to consider when 
prototyping a system. The experience includes but is not limited to, the context of use. The 
experiments conducted for this study was, except for the class trip planner reported in section 
5.1, conducted in an in-situ setting. When it comes to running a Wizard-of-Oz experiment in the 
intended use context, that is where the running system is, there are some issues one may need to 
consider and deal with. Some of these issues showed to be of a very technical and ‘physical’ 
rather than methodological nature. Since this study is focused on the WOz technique in RE, I 
would like to bring fourth the methodological issues. In my experiments, the experiment 
conducted at the Congress Centre excluded, I was alone in the “experiment team” which entailed 
some problems which I argue is linked to the WOz technique:  

The wizard’s role has been discussed as cognitively demanding, and I wish to point out that the 
role is even more demanding if one needs to act as a wizard as well as a participant recruiter and 
a test moderator. Witness, for example, how the participants of this study orally commented, 
asked questions, clarified their queries, and were thinking aloud, and so forth, while using the 
prototype. Socializing while, discretely, simulating a system’s responses is challenging as 
experienced in the pilot test at the public library (see section 5.2.1) and the last experiment 
reported in section 5.4.  

This is nonetheless not an argument against using the WOz technique in a similar manner as in 
this study, but rather an argument against a single-person experiment team.  

Admittedly, WOz experiments with a single-person experiment team have successfully been 
conducted by for example Alce (2015), where the wizard followed the participant around in a 
city. Even though the participant may not realize that the shadowing person also is the system, 
this setup will – in my view – in some manner affect the user experience and, possibly, make the 
use more unnatural and lab-like.  

Now, the orally expressed comments and views of participants are a positive aspect of using the 
WOz technique in RE. I argue that accessing the audio of the users’ device or having an 
experimenter close to the participant is important, especially if using WOz prototypes in RE. 
These comments might very well serve as input to the requirements, or at least be helpful to the 
wizard in her/his task. Accessing the audio of the participant’s device can of course be done in 
an unobtrusive manner, but is then questionable from an ethical standpoint instead.  

It should be noted that the test setup would have clearly benefited from consisting of more than 
one experimenter, as the team setup really limited the ability to have people participate in the 
study and confide information on how the experimental setup was conducted (for ethical 
reasons) without adding to the wizard’s cognitive load.  

6.4 The wizard’s role and the WUI 
Regarding the wizard’s cognitive load, an important aspect is the wizard’s graphical user interface 
(WUI). In Ozlab, the wizard can clearly follow what the participant is doing, and the wizard can 
act accordingly. Nonetheless, in these experiments iframes, such as maps from map providers 
and the technical solution involving iframes, were used. There are some implications when 
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embedding external material in Ozlab, in addition to the fact that the wizard cannot be sure that 
these materials are up to date:  

Embedded material cannot be followed in the WUI as the material is duplicated from the original 
source, not from TP’s computer screen (i.e. one instance is showing at each computer). The Test 
Viewer (an Ozlab entity) cannot be used to follow the participants’ input either, as the external 
material is duplicated from the original source at TV’s computer as well. This issue was resolved 
by first using a mirrored screen and second a remote control software (which, one could say, 
mirrors the test participant’s computer). 

Regarding the risk that embedded material is not up to date (or inappropriate in some other way), 
it should be observed that in a running system, the usage of embedded material (such as maps 
from Google maps) would in fact not be a problem. If implementing human intervention as in 
the Wizard-of-Oz experiments (or in the systems in Chapter 3), the human can intervene if the 
materials are not up to date.  

6.5 Limitations and critique of this study 
Wizard-of-Oz experiments are often criticised from the same aspects as qualitative research 
studies in general. The issues with Wizard-of-Oz studies was discussed in section 2.12 and will 
here be elaborated on in regards of this study, companied by other issues and limitations 
regarding this study. 

6.5.1 Reliability  
As I discussed in section 2.12, one of the concerns regarding reliability in WOz studies is related 
to the fact that the wizard might not be (act) consistent(ly) between sessions, participants, or 
wizards (that is in a multi-wizard setup) (Pettersson & Wik 2014, pp.82ff). This is problematic 
since a computer system’s execution normally does not have variances in “behaviour” (that is, a 
computer system, artificial intelligence excluded, will not react differently due to fatigue or other 
human moods). So, when the wizard changes behaviour when s/he in fact should mimic the 
functions of a software system, this becomes a reliability issue. One could question how the 
experiment could possibly be duplicated and reach the same results, when the wizard’s behaviour 
is inconsistent.  

By using an interaction script for the wizard, the reliability of the experiment can be increased. 
That way, we can at least know how the wizard was supposed to act and react during the 
experiment, and we can therefore follow the interaction script at a later date. During my 
experiments, though, I did not follow an interaction script, since such a script had not been 
developed yet. Why? One has to begin somewhere, and it would make no sense to make up an 
interaction schema beforehand for the wizard to follow rigorously, when the aim is to try the 
method, find possible pitfalls and new types of not only material but user interaction patterns.  

Another aspect of reliability is the findings from my experiments. The final experiment in this 
study, for example, could perhaps resulted in new and other interaction patterns than those I 
found if I had conducted the experiments during different hours, a longer period or during 
different days of the week. The reasons for not doing so are already discussed in section 5.4 and 
will consequently not be included here. Knowing when to quit conducting experiments and tests 
is something often discussed in HCI studies: how many users should we include in our studies 
and how do we know that we have found all the present issues? Nielsen (2012-06-04) states that 
including more than 5 users in a usability study is a waste of money, and the iterative approach 
employed in user-centred processes (as depicted in Figure 1 in section 2.11.1) includes a 
continuous advancement of the proposed design (testing the first design solution with hundreds 
of users would make no sense without a continuous development). In other words, what I wish 
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to point out is that the argument of including additional participants can often be made (and 
often rightfully so). However, conducting studies also includes considerations regarding 
allocation of resources and the return on investment, as Nielsen puts it in his blog post.  

If my study had included the actual further development of the website, it would have been in 
close parallel to the second OZ cycle in the development reported by Kelley (1983). See further 
discussion in Pettersson and Wik (2014, pp.10f). 

Returning to the discussion of wizard inconsistency, in connection with the Class trip planner 
experiment (see section 5.1) I discussed briefly the possibilities of using the wizard as a human, or 
at least acquire some of the wizard’s human abilities in the experiment. It is interesting for this 
case, since the ImBox users (see the interview reported in section 3.3) stated that it is important 
to quickly indicate that there was a human on the other side of the chat, not a chat bot. I can 
easily see that the same need would affect a tourist information system where the visitor can 
interact with a (human) tourist information officer. Now, clearly using the wizard as a human 
would really make the experiment less reliable, if the standard to live up to is duplicating the 
experiment and reaching the same results. But sometimes such an experimental setup is needed, 
for instance in exploring requirements. It all depends on what the goal of the experiment is, and 
how much variability one can tolerate.  

To summarize, this case study was conducted in an explorative manner, partly so that the same 
errors and pitfalls can be avoided when applied to other cases. 

6.5.2 Generalizability  
Regarding generalizability, as reported in the section describing the approach of this study (see 
section 1.2), case studies are often criticized (Yin 2003). One can ask if the results of this study 
can be applied to other settings than the tourism context of this study.  

Another point regarding the generalizability is the use of the Ozlab system in the conducted 
experiments. Could this study be repeated using another WOz system, or could I have used 
another kind of system instead? The systems presented in Chapter 3 show a range of different 
ways and means of human intervention in running systems. The wizard in the tourist information 
system as explored in this study would function in a similar way, intervening when needing to or 
asked to by the visitor. One could argue that a system such as the ImBox system would fulfil the 
gap between traditional data collection methods and explorative ones such as the WOz technique 
regarding elicitation of requirements. Yet, the systems in Chapter 3 do not let the human 
intervene or interfere in a graphical manner. As discussed in that chapter, the graphical output 
produced by the human is that of showing one’s cursor, writing in input fields and switching web 
pages (as in the case of ImBox). Eliciting non-functional requirements such as interaction could 
not be done in a sufficient manner using such a system.  

The Ozlab system is rather unique of its kind, enabling “truly” graphical Wizard of Oz 
(Pettersson & Wik 2014). In order to fulfil the purpose of this study, I needed to use a system 
with the possibilities of graphical output such as the Ozlab system. Furthermore, as explained in 
section 1.2, this study may as a (positive) side effect contribute to the development of the Ozlab 
system.  

Even so, as with qualitative research in general, the results are instead aimed “to generalize to 
theory rather than populations” (Bryman 2012, p.406). This is true also for my study, as the 
purpose of the study was to explore the Wizard-of-Oz technique as a requirements engineering 
technique in running multimedia systems, meaning that the result is informing a theory or 
provides an understanding of “novel problems or situations” as Lazar et al. (2010, p.150) 
describe the explorative case studies. 
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6.5.3 Ethical concerns  
The participants of the experiments conducted at the public library, the Congress Centre (see 
section 5.2) and the Tourist Office (see section 5.4) were not explicitly informed on the 
experimental setup, especially not in the last experiment. This is questionable from an ethical 
standpoint (Lazar et al. 2010).  

The participants of this study were all recruited at the public library/Tourist Office or at the 
Congress Centre. The participants partook voluntarily, and could leave at any time they wanted 
to. Furthermore, no sensitive information was gathered from or about the participants during the 
experiments, nor were the participants put in any compromising situation. In similar to the 
observation conducted at the Tourist Office, the information gathered during the experiments 
was of a similar kind as if merely observing a visit to the Tourist Office. Furthermore, the 
participants’ identities are not disclosed in this study. One reason for not disclosing the 
experimental setup to the participants was the concern of ecological validity, similar to that of 
Eklund (2010), which is often questioned in WOz experiments.  

6.5.4 Validity 
The ecological validity of this study is decreased since I was answering the visitors’ questions. 
Normally subject experts such as tourist information officers, culture workers, and so forth 
provide tourists with information. That is, in order to gain the full ecological validity of a Wizard-
of-Oz experiment in a running system, the working staff need to be included in the wizard role 
(if the wizard role concern similar tasks as in this study). But for all that, since the present study 
was exploring the setup of such experiments, it would have made less sense to include the subject 
experts.   
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7. Conclusions 
This last chapter will summarise the thesis and the discussions held in previous chapters. 
Concluding the discussion are suggestions for future research.  

7.1 Involving the users and intervening in running systems  
Serving as a frame to the present study, Chapter 2 brought forth methods and approaches to 
systems development. The main issue is eliciting and validating non-functional requirements, 
common in multimedia systems, which are hard to put in words. Traditional data collection methods 
will only elicit information on what is asked for, and will make the user recall past use and 
speculate on future use. Web statistics and observations can, to some extent, reveal interaction 
patterns but is then instead limited when it comes to testing new ideas: only present systems can 
be observed or described in web statistics.  

Some concept of particular value was noted in the same chapter. Boundary objects help in 
discussions between people from different social worlds, and especially design boundary objects can 
help in communicating aspects of a system design. An example of such objects are Prototypes, 
which help in not only involving the user (and thus in discussions between different social 
worlds), but also in testing new ideas. However, developing a functioning prototype consumes 
resources, while using a low-fi prototype is not always practical or sensible. User-developed 
prototypes, as in end-user development, may be used in the requirements engineering process, but 
(obviously) only when available.  

Regarding approaches to systems development, Chapter 2 discusses a few which are similar to 
how this study was conducted. The approaches action research, design science, grounded innovation and 
technology-driven design are however not as concerned with method development but rather of the 
development of an artefact, and/or the implications of introducing such artefact to an 
organisation entails.  

Concerning the Wizard-of-Oz technique, which has been used and explored in this study, it 
should be recognised that there are several implemented systems available where a human is 
intervening or interfering in some way. These systems are similar to Wizard-of-Oz experiments in 
that all functionality is not automated. Furthermore, it is interesting that the systems presented in 
Chapter 3 are in their “final state”, i.e. the human intervention is a part of the real system. 
However, in terms of graphical intervention, none of the systems presented in Chapter 3 
provides this possibility. If one is to conduct experimentation or studies involving more than a 
mere audio or textual output, a graphical system (such as the Ozlab system) is needed.  

7.2 Main contributions of this study  
The purpose of this study was to explore the Wizard-of-Oz technique as a requirements 
engineering technique in running multimedia systems, and as mentioned in section 1.1, the focus 
has been on how to capture (and test) requirements for system responses in on-going GUI 
dialogues between user and system. From the explorations reported in Chapter 5 and the 
subsequent analysis in Chapter 6, the following results stand out in particular:  

1. Fitting the WOz technique in the RE process  

• The Wizard-of-Oz technique can be used to simultaneous elicit and validate 
requirements.  

• WOz is feasible in more development phases than it is traditionally applied in. The 
technique should be possible to use when maintaining a system, not just during the early 
design phases. 
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2. WOz in comparison to EUD  

• While not explicitly tested, I agree with previous Ozlab researchers that the WOz 
prototype can function as a design boundary object, as some EUD authors call it. 

3. WOz in comparison with traditional data collection methods  

• WOz is a complement to traditional data collection methods; since it can elicit data of a 
kind that cannot be elicited by observations, web statistics, surveys and interviews.  

• The subject expert can be included in a way not possible in traditional methods; 
moreover, their presence increases ecological validity for (future) systems where experts 
are intervening in running system.  

• The users can be included in a way not possible in traditional methods to ensure 
ecological validity.  

4. The wizard’s role and the WUI 

• WOz experiments are best conducted as a team when conducted in natural settings.  
• Exploiting the specific web functions for embedding content allow extending the 

application areas of WOz without extending the system in which a WOz prototype is 
embedded.  

7.3 Future research 
The present study has brought forth some potential future inquiries.  

Even though using iframes in websites is rather out-dated, at least as a means of layout and 
design, the technical solution of using an iframe to embed external material in an interaction shell 
provides – if used the other way around – a possibility to embed a WOz setup in running web-
based systems. This makes further experimentation, development and re-development possible 
without having to re-purpose the whole web site first. One could “simply” include an object 
showing an interaction shell somewhere on one’s website (or other kinds of web-based systems).  

WOz-engrafted websites could be extended to include similar systems to the systems in section 
4.1 (such as the location-aware SkulpTuren). Of course, the potentials are limitless in a sense, but 
for real systems development, this WOz-engrafting must be balanced with the cost of other 
methods, including prototyping by re-programming.  

Nonetheless, the possibility to include experts (and why not also users) as wizards may in the 
long run generate new perspectives on what the systems are for. It would be interesting to see 
WOz experiments with high ecological validity, joining Eklund’s (2010), where the wizard is the 
subject expert (as in EUD).  

This study explored the WOz technique in the requirements elicitation (and to some extent 
validation) phase; nevertheless, the question of using the WOz technique in running systems 
clearly has relevance to the issue of maintaining systems. In future studies using the WOz 
technique as a RE technique could be extended to other RE phases and software development 
phases. 
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Appendix A Interview Web Editor and Tourism Manager 
The following text is the original compilation of the interview held with the Web Editor and the 
Tourism Manager, hence it is in Swedish. The translated version is included in the main text.  

Sammanställning av intervju med 
Webbredaktören samt intervju med 
Turismchefen  
Dokumentet nedan är en sammanställning av de två intervjuer 
som genomförts med Webbredaktören och Turismchefen vid två 
olika tillfällen. Tillvägagångssättet beror på att Webbredaktören 
ej haft möjlighet att konfirmera/ge synpunkter på 
sammanfattningen av intervjun som genomfördes den 28 maj 
2014. Istället gav Turismchefen synpunkter på 
sammanställningen samt kom med tillägg. Här redovisas inte 
exakta citat eftersom intervjuerna inte spelades in och 
transkriberades. Istället förde Malin Wik anteckningar vilka 
sammanställts.  

De två intervjutillfällena  
Intervjun med respondent 1 vidare kallad 
”Webbredaktören”, webbredaktör Turismverksamheten, 
genomfördes: 2014-05-28, Turismverksamheten, 
klockan 10.00–11.10.  

Samtalet spelades inte in, istället fördes anteckningar av Malin 
Wik, vilka sammanställdes 2014-06-02.  

Intervjun med respondent 2 vidare kallade 
”Turismchefen”, turismchef Turismverksamheten, 
genomfördes: 2014-07-15 på Turismverksamheten, 
klockan 09.00–10.40.  

Samtalet spelades inte in, utan anteckningar fördes av Malin 
Wik, vilka sammanställdes 2014-07-15. 

Intervjufrågor och -svar 

Varför skapades nya visitkarlstad.se (som ersatte 
destinationkarlstad.se och tidigare 
visitkarlstad.se)?  
Destinationkarlstad.se som var föregångaren till 
visitkarlstad.se skapades för att bryta ut turistinnehållet 
från karlstad.se. Turismverksamheten ledde projektet 
vars resultat lanserades 2010. Destinationkarlstad.se 
byggdes på innehållshanteringssystemet/ramverket 
Drupal, där ett Karlstadbaserat IT-företag skötte 
utvecklingen. Wireframes togs fram av ett 
Stockholmsföretag. Destinationkarlstad.se byggdes 
utifrån Karlstads verksamhet. Under 2011 beslutades 
dock att även Grums, Forshaga, Hammarö och Kils 
kommuner skulle ingå under samma flagg och därmed 
samma webbplats. 

I juni 2013 lanserades visitkarlstad.se. Varumärket 
°Karlstad skapades först. Arbetet med den nya 
webbplatsen påbörjades på allvar i årsskiftet 2012-2013. 
Anledningen till att visitkarlstad.se skapades (och ersatte 
destinationkarlstad.se) var för att samla uppdragstagarna 
för event (Great Event of Karlstad), konferens (Karlstad 
Convention Bureau) och privatturism (för hela 
Karlstadsregionen) under en och samma avsändare - det 
nya platsvarumärket °Karlstad.  

Visitkarlstad.se valdes som adress framför 
destinationkarlstad.se, eftersom ”visit” med suffix var/ 
(är) mer vedertaget än ”destination” med suffix.  

Vidare valdes EPiServer, som används av andra 
verksamheter inom Karlstads kommun, framför Drupal 
för att förenkla förvaltningen av webbplatsen.  

Hur togs visitkarlstad.se fram?  
Vilka påverkade innehållet (internt och externt)? Vilka 
utvecklade webbplatsen och samlade in materialet till innehållet?  

Arbetet med visitkarlstad.se genomfördes genom den 
projektform som Karlstads kommun genomför sina 
projekt i. I projektformen arbetar man med en 
arbetsgrupp, styrgrupp, referensgrupp (där b.la. 
Turistbyrån ingick) samt en projektledare.  

Projektgruppen bestod av flertalet personer (upp till ca 
15 personer). Projektledare var Kommunikationsstrateg 
vid Kommunikationsenheten, Karlstads kommun). Från 
internt håll ingick bland annat Webbredaktören och 
Turismchefen.  

En extern reklambyrå stod för designen och ett externt 
IT-företag stod för utvecklingen av tekniken (dvs. 
EPiServer). För att webbplatsen ska kunna användas av 
så många som möjligt och genom olika typer av enheter 
är visitkarlstad.se responsiv.  

Hur togs erfarenheter från de gamla 
webbplatserna (destinationkarlstad.se och gamla 
visitkarlstad.se) om hand?  
Fanns/finns det några undersökningar kring användningen av 
dessa webbplatser?  

De erfarenheter som påverkade visitkarlstad.se stod 
Webbredaktören och Turismchefen för, eftersom inga 
användarundersökningar gjorts för de gamla 



 76 

webbplatserna. Däremot har b.la. Attityd genomfört 
målgruppsanalys, genom vilken man kom fram till att: 

• Huvudmarknaden är Sverige (andra största 
marknaden är Norge)  

• Målgrupperna är barnfamiljer och whops:are. 
Man styrde utvecklingen av visitkarlstad.se mot 
målgruppen genom att anpassa innehållet så att det 
skulle tilltala barnfamiljer och whops:are. 
Webbredaktören menar att i övrigt strävade man efter 
att nå en trevlig och attraktiv webbplats, där startsidan 
skulle vara enkel att redigera.  

Det fanns en önskan om att få samma funktionalitet och 
innehåll på visitkarlstad.se som på destinationkarlstad.se, 
även om det i och med utvecklingen av visitkarlstad.se 
också skulle uppdateras och förbättras. Det unika läget 
som Karlstad har (mycket vatten i och med närheten till 
Klarälven och Vänern) lyftes fram mycket på 
destinationkarlstad.se genom att bilder skulle innehålla 
just vatten. Att lyfta fram Karlstads unika läge är 
fortfarande viktigt på visitkarlstad.se.  

Vilken/vilka målgrupper riktar sig visitkarlstad.se 
till nu för tiden?  
Turismchefen menar att Turistbyrån i Karlstad (nu en 
del av Kontaktcenter) är en viktig funktion för besökare, 
men att webbplatsen allt viktigare.  

Visitkarlstad.se står på/innehåller ”tre ben” och 
avsändare, och innehåller således information som riktar 
sig till tre målgrupper: privatturism; Karlstad 
Convention Bureau samt; Great Event of Karlstad. 

Besöksdelen, privatturismen, är den största delen av 
webbplatsen. Med ”besökare” åsyftas privatturister. 
Dessa privatturister är främst svenskar från Mälardalen, 
Stockholm och Värmland. En hel del besöker också 
Värmland från Norge (främst de som är bosatta nära 
den svenska gränsen). Även internationella besökare 
utanför Sverige-Norge tar sig till Karlstad från t.ex. Kina 
och Tyskland. 

Webbredaktören nämner två specifika målgrupper 
(utöver de tidigare nämna marknaderna och besökarna) 
som var identifierade redan innan arbetet med den nya 
visitkarlstad.se påbörjades: whops:are (wealthy healthy 
older people, besökare vars barn är utflugna och som 
reser med ett syfte att uppleva kultur) och active family 
(besökare som består av barnfamiljer som gärna söker 
naturupplevelser). 

Att ge information på visitkarlstad.se på flera språk är 
önskvärt, t.ex. kinesiska, tyska, spanska, men är i 

praktiken svårt att få till. Mycket av informationen på 
visitkarlstad.se finns på engelska, men även där finns 
förbättringsmöjligheter.  

Karlstadsbor är den största besöksgruppen på 
webbplatsen. 

Vad har användarna för mål med deras besök på 
webbplatsen? 
Användarna av visitkarlstad.se vill hitta information om: 
boende, mat och evenemang. Målet med besöket på 
visitkarlstad.se beror på var besökaren befinner sig, 
d.v.s. om det är en potentiell besökare eller en faktisk 
besökare (på plats i Karlstadsregionen).  

Vilka aktiviteter utför användarna på 
webbplatsen?  
Användarna använder visitkarlstad.se för 
informationssökning, inspiration och för att boka vissa 
objekt. De flesta bokningsbara objekten ligger dock 
externt i bokningssystemet CityBreak. CityBreak 
(drupalplattform) är det bokningssystem som alla 
värmländska kommuner använder (utom Sunne, vilka 
vid införandet hade ett eget bokningssystem). 
Bokningssystemet genom CityBreak lanserades ca år 
2008. Karlstads kommun har huvudansvaret för 
bokningssystemet.  

CityBreak låg vid lanseringen på destinationvarmland.se 
(vilken nu är nedsläckt), numera ligger systemet på 
visitvarmland.se/boka. Kommunerna i Värmland styr 
vad som finns med i CityBreak, och systemet finns även 
på engelska. En del av CityBreak finns också på 
visitkarlstad.se  

Hur vet ni vilka aktiviteter användarna utför på webbplatsen?  

Två olika typer av statistik används på visitkarlstad.se, 
dels Google Analytics och dels ett annat verktyg som 
används för att se vilka sökord användarna använder på 
webbplatsen.  

Webbredaktören nämner att dessa sökord inte 
analyserats vidare för att säkerställa vad användarna 
faktiskt gör på webbplatsen.  

Webbredaktören gav ett exempel på hur sökorden kan 
spela in på huruvida användaren hittar det hen söker. 
För att hitta konsthallen Sandgrund Lars Lerin söker 
besökare eventuellt på ”museum”. Finns inte innehållet 
taggat med museum kommer inte besökaren hitta 
informationen om konsthallen.  

Turismchefen är osäker på vilket det andra 
statistikverktyget för visitkarlstad.se är, som 
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Webbredaktören nämner. Däremot säger hon att 
bokningssystemet CityBreak också innehållet statistik, 
vilken kan visa vad människor bokar för något.  

Hur används Google Analytics?  
Webbredaktören ”tittar lite grann” på vilka artiklar som 
läses mest, varifrån besökare kommer ifrån, vilka 
enheter de använder och var de flesta avvikelserna finns 
(bounce rate).  

Vilka påverkar innehållet på visitkarlstad.se nu, 
när webbplatsen är i drift?  
Evenemang är jätteviktigt på visitkarlstad.se - det ska 
uppdateras så det syns att nya saker händer i regionen.  

Webbredaktören som är huvudredaktör är den person 
som främst påverkar innehållet på visitkarlstad.se. 
Karlstads turistbyrå har möjlighet att komma med input 
kring innehållet.  

Tanken är att större evenemang (s.k. reseanledningar) 
visas på förstasidan (startsidan) på visitkarlstad.se. 
Mindre (och ”udda”) evenemang kan också få synas, 
främst då under Evenemang 
(visitkarlstad.se/Sv/Evenemang).  

Innehållet är årstidsbundet (vilket medför en viss 
nedgång under vinterhalvåret då färre evenemang sker). 
Det ska framöver skapas en specifik ”avdelning” för mat 
på visitkarlstad.se.  

Ca 80 % av innehållet på visitkarlstad.se kommer från en 
värmlandsdatabas (”Turid”). Nya databasen Turid 
lanserades i februari 2014. Turid är den databas där 
turistbyråerna (eller motsvarande) i Värmland lägger in 
information om t.ex. besöksmål och vad som sker i 
länet. Företag måste själva höra av sig till turistbyråerna 
för att få information om sin verksamhet inlagd i Turid. 
Det finns ett antal bestämda taggar i Turid (för 
innehållet), men det är fortfarande lite oklart hur dessa 
ska användas på visitkarlstad.se. Kategorisering kontra 
ämnesval.  

I Turid klassas olika evenemang efter om de är: lokala 
(t.ex. kyrkkaffe i en lokal församling); regionala 
evenemang; eller reseanledningar (evenemang och dylikt 
som kan locka besökare utanför Värmland). 
Reseanledningar inmatas inte av turistbyråerna, men 
sker/läggs in i samråd med dessa (man har veckoliga 
möten).  

Innehållet på visitkarlstad.se kommer genomarbetas 
under hösten 2014 (t.ex. finns fält i Turid som inte 
nyttjas av/på visistkarlstad.se ännu). Under arbetet med 
innehållet ska man t.ex. se över hur texter ska skrivas 
och till vilken målgrupp, samt genomföra en analys av 
besöksstatistik på hemsidan (texterna kanske är jättebra, 
men om ingen läser dem kanske de ska tas bort). 
Databasredaktörerna kommer vara med i detta arbete.  

Om något saknas på visitkarlstad.se då?  

Det är bara det redan tillgängliga materialet på 
visitkarlstad.se som kan analyseras utifrån statistiken, 
t.ex. läsningar och besök. Turismchefen vill gärna ha 
konstruktiv kritik från besökarna, men upplever att det 
är få som tar sig tid att lämna just förslag eller kritik.  

Viss insamling av vad som saknas kan dock ske genom 
att titta på de mail som skickas till turistbyrån från 
besökare, och om frågor ställs på Karlstads 
Facebooksida (dock har inte visitkarlstad.se en specifik 
Facebooksida.)  

Hur skiljer sig visitkarlstad.se och 
visitvarmland.se åt (förutom att webbplatserna 
behandlar olika platser, dvs. Karlstadsregionen 
kontra Värmland)?  
Visitvarmland.se visar evenemang från bland annat 
Turid från 15 kommuner i Värmland (Sunne är ej med i 
denna konstellation).  

Hur skiljer sig visitkarlstad.se från karlstad.se 
(Uppleva och göra)?  
De lokala evenemangen från Turid visas på karlstad.se. 
På visitkarlstad.se visas inga lokala evenemang.  

Angående broschyrer  
De broschyrer som är tillgängliga för besökare 
översattes förut, och var således identiska på svenska, 
engelska och tyska. Tanken är nu att dessa broschyrer 
istället ska riktas mot de olika marknaderna, för att 
bättre fungera som ”reseanledningar” kontra ”guide-på-
plats”.  

Innehållet i °Karlstad Turistbroschyr 2014 är utvalt av 
Webbredaktören och Turismchefen. Målet med 
broschyren är fungera som en insäljare, att ge s.k. 
reseanledningar.  
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Appendix B Interview Tourist information officers 
The following text is the original compilation of the interview held with the Tourist information 
officers, hence it is in Swedish. The translated version is included in the main text.  

Intervju: Kontaktcenter/Turistbyrån 
Intervju genomförd: 2014-07-23 på Turistbyrån, Karlstad. 

Frågorna nedan användes som en intervjuguide. Frågorna lästes 
upp av Malin Wik, ibland med följdfrågor från denne under 
respondentens svar. Intervjun spelades inte in, varför exakta citat 
inte anges här. Istället antecknade Malin Wik och sammanställde 
sedan svaren 2014-07-25. 

Respondenten har fått ta del av sammanställningen 2014-07-25 
för att kunna lämna kommentarer, synpunkter och komma med 
eventuella tillägg. 

Respondentens namn: [anonymiserat] 

Respondentens roll: Turistinformatör på Turistbyrån i 
Karlstad 

Hur länge har du jobbat i Kontaktcenter/på 
Turistbyrån?  
Respondenten har arbetat till och från på Turistbyrån 
sedan maj 2011. Under perioder har hon arbetat 100 %, 
men också haft turistinformatörsanställningen som ett 
extrajobb.  

a) Hur gick introduktionen (till arbetet och arbetsuppgifterna) 
till?  

Introduktionen sköts av någon erfaren turistinformatör 
som under 5 dagar visade kassasystemet och lokalerna, 
så som var material som används i arbetet finns.  

b) Hur gick det till att lära sig besöksmålen och den information 
besökarna frågar efter?  

Mycket av kunskapen om besöksmål har tillkommit via 
egna upplevelser, t.ex. resor till platser och besöken på 
besöksmålen som turistinformatörerna åker på genom 
jobbet.  

Vad är dina huvudsakliga arbetsuppgifter i 
Kontaktcenter/på Turistbyrån?  
Ansvaret har ökat med åren (som turistinformatör). I 
arbetsuppgifterna (nu) ingår att: hjälpa gäster med deras 
frågor; beställa souvenirer och frimärken; lägga in poster 
(t.ex. evenemang) i Turid; ändra/rätta till poster i Turid; 
hjälpa gäster att boka hotell och aktiviteter; samt att låna 
ut gästdatorer till besökarna.  

Vilka kommer till Kontaktcenter/Turistbyrån?  
Både Karlstadsbor och turister kommer till Turistbyrån. 
Många äldre besöker turistbyrån, antagligen för att de 
inte kan finna saker på internet själva. Frågorna till 
turistinformatörerna från Karlstadsbor är ofta ”svårare”, 
ofta mer specifika (alltså sprungna ur att Karlstadsbon 
har mer bakgrundsinformation), vilket Respondenten 
tycker är kul då det gör arbetet mer omväxlande 
(informationen till besökare blir ofta mer allmän, och 
ofta får samma information upprepas till många olika 
besökare).  

Besökare kan ibland bli irriterade om de upplever att 
turistinformatören inte kan besvara deras frågor, och 
kan ge kommentarer så som ”du som turistinformatör 
borde väl veta detta”.  

Hur tas besökare emot i Kontaktcenter/på 
Turistbyrån?  
Besöket börjar med att besökaren får ta en kölapp. Det 
finns olika kölappar beroende på om besökaren ska till 
Kontaktcenter, Karlstadsbuss eller Turistbyrån. Ibland 
står besökare vid disken eller ute i butiken och ser 
förvirrade ut (över kösystemet, om de missat att ta en 
kölapp), men ofta vill de ha hjälp om någon 
turistinformatör frågar.  

Turistinformatörerna ropar sedan upp det nummer som 
står på tur, och sedan tas besökaren emot. Besöken 
varar, uppskattningsvis, från någon minut till 30 
minuter. Vanligaste tiden för ett besöks längd på 
Turistbyrån är ca 5 minuter.  

Respondenten menar att besökare känner en trygghet i 
att få svar från en person snarare än från en webbplats.  

Hur går ett besök till? T.ex. används broschyrer, 
kartor, appar, Turid, visitkarlstad.se?  
Arbetar ni enskilt eller tillsammans?  

För det mesta arbetar turistinformatörerna enskilt, alltså 
de möter och hjälper besökaren/gruppen av besökare en 
och en. Ibland rådgör dock turistinformatörerna med 
varandra, till exempel om någon informatör kan mer om 
ett visst besöksmål, men detta sker i mån av tid.  

Vad som används i mötet med besökaren beror på vad 
besökaren vill ha hjälp med. Datorerna används för 
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bokningar (i CityBreak), information från visitkarlstad.se 
och visitvarmland.se.  

Kartor, så som centrumkarta och värmlandskarta, 
används ofta för att peka ut och visa besöksmål och 
attraktioner. De flesta av besökarna vill ha med sig och 
får också med sig information från Turistbyrån i 
pappersformat, t.ex. broschyrer och kartor.  

De foldrar som används kan till exempel innehålla 
information om vandringsleder eller Alsters herrgård. 
Foldrarnas avsändare varierar, men många kommer från 
Karlstads kommun.  

Ute i lokalen finns en informationsdisk, som för det 
mesta är obemannad, där besökarna kan ta kartor och få 
hjälp med enklare ärenden. 

Respondenten upplever att Karlstads turistbyrå får fler 
frågor (än andra mindre värmländska turistbyråer) om 
hela länet och i allmänhet om Sverige och besöksmål i 
helt andra län. Respondenten anser att det vore bättre 
om det inte var så uppdelat mellan kommunerna i 
åtminstone Värmland, eftersom besökarnas frågor 
ibland gäller andra kommuner.  

Finns det några riktlinjer för hur besökare ska tas 
emot?  
Om ja: Vad är riktlinjerna? Hur har riktlinjerna tagits fram? 
Om nej: önskar du att det fanns några riktlinjer?  

Vad gäller riktlinjer finns det vissa gränser för vad 
turistbyrån kan hjälpa till med. Till exempel ska inte 
turistbyrån genomföra bokningar av aktiviteter som 
ligger utanför CityBreak, hjälpa gäster med utskrifter 
eller förväntas ge information om andra kommuners 
och läns attraktioner.  

Besökare kan ha svårt att förstå vad turistbyråns roll är 
och vad en turistbyrå gör. Vissa besökare tror att 
turistbyrån fungerar som en resebyrå.  

Är det någonting du saknar i mötet med 
besökare? T.ex. tekniska hjälpmedel, 
språkkunskaper, information (broschyrer, kartor, 
webbplats), information på andra språk, osv.  
Tidigare har foldrar funnits på tyska, men få sådana 
foldrar finns kvar. De flesta gäster godtar att 
information (verbalt eller skriftligen) ges på svenska eller 
engelska, men ibland kan tyska behövas för att 
kommunicera med de tyska gäster som inte kan 
engelska. Respondenten säger att hon eventuellt skulle 
vilja kunna tyska för att kunna använda det i arbetet.  

Kartor som visar en samlad bild över cykelleder, 
vandringsleder och kanotturer saknas.  

Sammanställningar över allt möjligt saknas, mycket på 
grund av kommunuppdelningarna. I viss mån kan en 
samlad bild över besöksmål och aktiviteter i hela länet 
hittas i Turid, men Respondenten menar att det är svårt 
att veta om informationen är uppdaterad och aktuell i 
databasen.  

Kartor för utskrift, där det finns möjlighet att 
välja/klicka i den information som ska visas saknas.  

Respondenten säger att det ibland kan bli ont om 
datorer om flera besökare ska göra bokningar samtidigt. 
Det finns datorer även ”bakom” disken, men att 
använda dessa under ett besök känns inte bra menar 
Respondenten, då turistinformatören måste gå ifrån 
besökaren och eventuellt ta med betalkort o dylikt.  

Respondenten ger också exempel på vad som saknas i 
kommunen från turisters synvinkel. Till exempel finns 
det ingen bra ställplats (med vatten och el) för husbilar, 
eller bra kommunikationer mellan Karlstad och Sunne 
och attraktioner så som Mårbacka, för de besökare som 
inte har bil.  

Förs det någon statistik över besökarna?  
Turistinformatörerna för själva statistik över vart 
besökarna kommer ifrån, men ofta glöms det 
bort/hinns inte med. I övrigt loggas antalet kölappar.  

 Loggar ni in vad besökare frågar om (på plats, 
via telefon, via mail, andra kontaktsätt?)?  
Om ja: Hur då? Vad används det till? Om nej: varför inte? 

Ingen loggning över vad besökare frågar om förs, 
antagligen för att det skulle vara för tidskrävande och 
svårt. Kontaktcenter har däremot ett system för detta, 
vilket Respondenten tror att turistbyrån också kommer 
börja använda i höst i någon form.  

 Hur lång/kort väntetid är det för besökarna 
(uppskattningsvis, om ingen logg förs över 
detta)?  
Logg förs inte över detta (Kontaktcenter för dock 
väntetidsstatistik för telefon), men uppskattningsvis är 
väntetiden någon minut. Den kan dock öka något under 
lunchtid då de är färre som arbetar (på grund av 
lunchrast). Vissa besökare förväntar sig att få vänta 
längre än vad de får vänta, vilket de kan kommentera i 
kontakten med turistinformatören.  
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 Möter ni besökare (i yrkesrollen) på andra 
platser än i Kontaktcenter?  
Under vissa evenemang, så som festivalen Putte i 
Parken, har turistinformatörerna funnits på 
evenemangsplatsen för att svara på frågor och ge ut 
kartor. En gång om året åker man också ut till alla 
boendeställen och flygplatsen för att fylla på kartor och 
broschyrer (hotellreceptioner blir ofta som en mindre 
turistbyrå, då gäster gärna frågar i receptionen).  

 I vilken utsträckning påverkar ni innehållet på 
visitkarlstad.se, Turid, i broschyrerna, och ev. 
övrigt material som riktar sig till besökare i 
Karlstadsregionen?  
Visitkarlstad.se: Turistinformatörerna har stor del i vad 
som visas på visitkarlstad.se, eftersom informatörerna 
både skriver och tar bort texter i/ur Turid. Texterna 
som hämtas från Turid visas upp automatiskt på 
visitkarlstad.se. Evenemangsarrangörer får själva höra av 
sig till turistbyrån för att det ska skrivas in i Turid. Det 
finns även en tipsmail som arrangörer kan använda. Vad 
gäller urvalet så kan vissa saker vara på gränsen för vad 
som ska visas på visitkarlstad.se, men då kan 
informatörerna diskutera med varandra för att komma 
fram till ett beslut.  

Broschyrer: Vilka broschyrer som tas in bestämmer 
turistbyrån. Alla kommuners turistguider i värmland tas 
in (i den mån kommunerna har turistguider, vill säga). 
Tidigare hade turistbyrån ett större lager och kunde 
således ta in fler broschyrer. Idag är utrymmet mindre. 
Statistik över vilka broschyrer som går åt ska föras.  

Affischer/flyers på anslagstavlan: styr turistbyrån. 
Affischernas/flyers innehåll kollas mot webben 
(visitkarlstad.se) och läggs in i Turid om informationen 
saknas.  

 Har besökarna/Karlstadsborna någon möjlighet 
att lämna feedback på turistbyrån, 
visitkarlstad.se, broschyrer, besöket, osv?  
Om ja: Hur? I vilken utsträckning gör besökare detta? I vilken 
utsträckning gör karlstadsbor detta? Om nej: Varför inte? Finns 
det en önskan om en sådan möjlighet?  

Varje år lämnas en enkät ut till besökarna. I år finns 
enkäten även på engelska. Oftast samlas de flesta svaren 

in i slutet av sommaren. Få besökare som spontant vill 
fylla i, även om vissa ser enkäten och erbjuder sig. 
Oftast tillfrågas besökare, speciellt de som gör ett längre 
besök på turistbyrån. Respondenterna får en tablettask 
som ersättning. Respondenten vet inte hur(uvida) 
resultatet tas om hand.  

I övrigt skickas en enkät ut till de som genomför 
bokningar och lämnar sin mailadress. Denna enkät 
handlar dock om arrangören och boendestället, men 
ibland lämnas där kommentarer om hur bemötandet var 
på turistbyrån.  

Uppföljningsintervju med ytterligare en 
turistinformatör  
Genomförd 2015-06-14 digitalt (via WhatsApp). Skickat, 
tillsammans med sammanställningen i uppsatsen, sen 
2015-06-14 för påsyn.  

Hej! Jag håller på att sammanställa en intervju 
jag genomförde med en turistinformatör på 
turistbyrån för ca ett år sedan. Respondenten sa 
att ni på turistbyrån eventuellt skulle börja 
använda ett liknande/samma system som 
Kontaktcenter använder för att logga vad 
besökarna frågar er om. Har du något emot att 
svara på om turistbyrån använder ett sådant 
system idag? Får jag isåfall använda ditt svar i 
min uppsats (du är självklart anonym)? :-)  
“Självklart! Vi håller på att lära upp oss i detta nu, räknar 
med att vara ordentligt igång om ett par veckor eller så :-
)”  

Jaha, vad kul! Kan du säga något om hur det 
fungerar? Är det frågor som loggas tex? När (vid 
besök? Telefon? Hemsida?) 
“Det är kategorier och underkategorier. Loggas vid både 
telefon och besök, inte mail hittills. Men vi loggar inga 
direkta frågor, utan försöker mer kategorisera det. Tex 
boende i Karlstad, boende i Värmland, 
vägbeskrivningar, broschyrer..ja” 

Okej, det var bra att veta! Vet du hur det 
(statistiken, antar jag?” ska användas?  
“Egentligen inte, men antar till att få koll på vad 
turisterna efterfrågar så att vi kan förbättra vår 
information”
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Appendix C Findings from class trip planner test 

Findings from “Class trip planner: Ozlab as a communication tool (n=1)”  
Beside the findings presented in the thesis, some software bugs and other implications regarding Ozlab was found. 
These findings are presented in Swedish below.  

• Label (containing formatted text) lost the formatting and text when Properties was opened.  
• The ”bar” containing ”Save”, ”Start Session” and so on in Ozlab disappears when pictures have been 

downloaded in the browser (in another tab than Ozlab), only to re-appear when the bar showing the 
recently downloaded files are closed.  

• The tooltip for Label object was not visible in Shell Builder (after terminating the session). Could not move 
the label objects with the missing tooltips either. Sometimes the tooltip looked like it does in Test Runner.  

• Sometimes the session appeared to be still running at Test Participant’s computer, when in fact the session 
had been terminated.  

• Had no means (for TL or TP) to show that the prototype was finished. Label object with the test “Are you 
satisfied with your class trip planner” etc. was added to the shell.  

• The document where TP writes her/his text should be saved.  
• TP dragged objects outside of the scene area in order to remove them (where they are invisible to the TP 

but still visible, somewhat clogging the view for TL).  
• Someone outside of the test setup connected as TP during the session. TP clicked “Yes” in the dialogue 

saying ”Do you want to reconnect?”, and the problem was solved. 
• The changes in the shell during the running session are not saved between Test runner and Shell Builder, 

why TL need to remember all the changes done by TP. Are there any possibilities of adding a “Save as” in 
the Test Runner, without an interfering dialogue?  

Original instructions to the test participant, in Swedish:  

”Tänk dig att du ska ge förslag på vad elever som slutar 9:an kan göra under sin klassresa i 
Värmland. I det här dokumentet skriver du dina tips till eleverna. Datorn kommer tolka vad du 
skriver.  

I rutan (webbläsaren) bredvid är tanken att en plan, reseguide, eller liknande för en klassresa 
skapas. Datorn kommer ge förslag på bilder, länkar, och andra objekt i webbläsaren som kan 
ingå i guiden.  

Vissa objekt kan du själv dra i, andra måste du instruera systemet att flytta.  

Eftersom systemet är en prototyp är det ganska långsamt. Underhåll dig gärna under tiden men 
stäng inte ned det här dokumentet eller webbläsaren till höger.” 
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Appendix D Description of technical solution (two sites, two shells) 

Adding objects during runtime: Technical solution - Two sites, two shells  
Since the first version of the web-based Ozlab system is not allowing several wizards connecting to the same Ozlab 
site/interaction shell, nor allowing the wizard to add new objects during run-time, a work-around was needed. By 
using two interaction shells (shell A and shell B) on two separate Ozlab sites (site A and site B), one or two wizards 
can interact with the same test participant, as well as add content during run-time.  

This is done by letting the user pose her/his question on site A. The wizard then prepares the answer on site B 
(which session is not yet running). When the answer is prepared and the session is started at site B, the wizard 
displays a link to site B for the user, at site A.  

To clarify, site A in this case is accessed by the following URL: http://ozlab-address and site B is accessed by 
http://ozlab-differentaddress. It should be noted that any of the available Ozlab sites could be used, as long as the 
links in the shells are modified. Using this setup will differentiate between where the wizard prepares an answer and 
where the wizard would wait for an answer. Although it is possible for one person to conduct experiments using this 
setup, it is perhaps more plausible being two wizards controlling each shell and site.  

Another technical solution where the wizard would switch shells at site A could’ve perhaps worked, but the risk of 
competition for the shell between the two sites was imminent. In detail the user would ask her/his question at site A 
in shell A. The wizard would then reply in shell B at site B, and then switch shells at site A (namely from shell A to 
shell B). This solution was not tried during this experiment, but later. For a single wizard the work-load was pretty 
much the same regarding the two solutions, but switching shells at least removes the dependency of the user clicking 
the link to review the answer at the second Ozlab site.  

A third solution where the wizard would prepare an answer in shell A at site B, and then re-open shell A at site A 
was tried but did not work (the changes would not appear at site A).  

During this experiments a browser in full screen mode was not used. The idea was to allow the wizard to display 
different content in parallel with the Ozlab browser window – why a browser in full screen mode would not be 
feasible.  

Below the test setup is further illustrated and explained.  

User side in shell A (at site A) 

The user can write a question in the input field, or choose to click the translate-link to view the page in Swedish 
(Figure 8). When the user has clicked the “Submit” button, and a loading scene where a “loading” gif is displayed 
appears (Figure 9).  

Wizard side in shell A (i.e., at site A) 

The wizard waits for a question in Shell A (Figure 10). This is done in an active session (note the green colour of 
the Ozlab interface, and the blue button “Stop Session”, indicating that the session is live).  

When the test subject has written a question in shell A and clicked the “Submit” button, the scene switches to a 
loading scene where a “loading” gif is displayed (Figure 11). During this experiment the ”Please wait” screen of 
Ozlab was not used since the look of it was so different from the interaction shell. Furthermore the initial idea was 
that using a loading gif would allow the wizard to display a number of pictures or facts about Karlstad while the user 
was waiting for the answer to her/his question. That would have been possible if a multi-wizard setup was used.  

Down to the left of the interface in Figure 11, the wizard can see what question the user wrote (in the picture 
depicted as “Label”).  

Wizard side in shell B (i.e., at site B) 

While the loading page is showing at site A, on both the wizard’s and user’s screen, the wizard starts to prepare an 
answer in shell B at site B (Figure 12), to the question being asked in Shell A. The preparation cannot be done 
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during runtime as new objects in version 1 of the web-based Ozlab system cannot be added during an active session, 
why the preparation is done in Shell builder mode (note the blue colour of the Ozlab interface and the grey button 
“Start session”, indicating that Ozlab is in Shell builder mode in Figure 12).  

When the wizard at site B has written an answer, the session can be started as seen in Figure 13 (note the green 
colour of the interface which indicate Test Runner mode, and the blue button saying “Stop Session” which indicates 
that the test session is active).  

When the answer is added and the session has been started at site B, the wizard at site A displays a link to the user by 
hiding the “Loading” gif, which will take him/her to the answer (and to site B) (Figure 14).  

User side at shell A, site A, and the transition to shell B, site B 

When the user clicks the link at site A (“Click here to show the answer”, see Figure 15), site B opens in the same 
web browser tab. The answer is then displayed as in Figure 16. The text saying “Click here to ask another 
question!” (Figure 16) is a hyperlink leading to the first shell where the user can write her/his question.  

 
Figure 8. The interaction shell at site A as seen by the user. The size of the browser window has been reduced.  
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Figure 9. The loading-page as seen by the user (made smaller in this document).  

 
Figure 10. The same shell as above, at site A, as seen by the wizard. 

 



 85 

 
Figure 11. The loading screen as seen by the wizard.  

 
Figure 12. The Shell Builder in Shell B at site B, where the wizard prepares an answer.  
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Figure 13. The session can be started at site B, shell B. 

 
Figure 14. The link to site B and the answer, as seen by the wizard at site A. 
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Figure 15. The link to the answer at site B, as seen by the user at site A.  

 
Figure 16. The answer as seen by the user.  
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Appendix E Technical tests at public places 

Technical tests at some public places  
In February 2014 a first pilot run, or rather a technical test, was conducted in order to try the technical solution (see 
Appendix D) without users. The tests were conducted at Karlstad’s public library, a museum and a convention 
centre together with another student.  

The technical test resulted in two findings:  

First, the technical solution had a limitation regarding the wizard’s control over the interaction shells. This limitation 
made the wizard lose control over at which page in shell A at site A, that the user will return to when clicking “Click 
here to ask another question!” in shell B at site B.  

Though, in discussion with one of the user laboratory interns at Karlstad University, a solution to this limitation was 
found. Instead of linking shell A and shell B together with shell-specific URLs, the link was modified to a site-
specific level. That is, by using http://ozlab-address/testparticipant instead of http://ozlab-address/[shell-specific 
numbers]/testparticipant the user will return to the site A, and the Ozlab system will automatically find what shell is 
running and what scene the wizard is displaying.  

Without removing the shell-specific numbers in the URL, the first version of the web-based Ozlab system would 
automatically open the first scene in the interaction shell, when using the second kind of link as in the example in 
this section. Depending on how the shell was built and designed, this means that if the user asked a question in 
English, and probably would like to return to an English page, the Swedish question page (scene 1) might be 
displayed. This would have happened even if the wizard was currently on the second scene in site A, i.e. the English 
question page. This would mean that the wizard would not notice if the user asks a question as the wizard is 
currently on the “wrong” scene.  

The second finding was that of what kind of Internet access is needed in order to use the Ozlab system in-situ. Since 
the Ozlab system is web based, an Internet connection is needed in order to use the system (if not using a locally 
installed version of the system). The public WiFi of the public library showed to be protected by a firewall, which 
blocked the access to the web-based Ozlab system. Instead of using the public WiFi, “eduroam” (education 
roaming)28 or two WiFi dongles need to be used (one to the wizard’s laptop and one to the test subject’s laptop).  

                                                
28 eduroam ”is the secure, world-wide roaming access service developed for the international research and education community” 
https://www.eduroam.org/ [2015-05-16]  
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Appendix F Findings from pilot tests  

Findings from pilot test at public library  
People who were asked to participate and did decline were either in a hurry, or simply could not come up with a 
question they thought fit the study.  

The enlarged input field was confusing for the participants as some of them clicked up in the left corner (where one 
normally would start to type) with the result of no text being added when they started typing. One participant asked 
why the text indicator was in the middle of the field instead of at the top. Either the input field should look as just a 
one-line input field, or a text box should be used (though, this was not available in the present version of the Ozlab 
system). 

One participant discussed that the tourist information should be based on what interest areas (see question 10), such 
as if one is interested in fashion/shopping: “where is Karlstad’s fifth avenue?” This idea could be tested in an 
interaction shell, by dividing the possible topics (alongside with an input-field for open-ended questions) by interests 
such as “Art”, “Nature”, “Museums” etc. One possibility is also to conduct more tests by using just the input field, 
and thereby collect data on what interest areas are most frequently asked for. 

Translated questions asked by participants (original question within brackets)  
1. How many people live in Karlstad? (Hur många invånare bor i Karlstad?) 
2. I would like to see wildlife such as moose and wolves. How do I go about? (Jag skulle vilja se vilda djur så 

som älg och varg. Hur gör jag då?)  
3. How does one go about to visit the archipelago outside of Karlstad? (Hur bär man sig åt för att besöka 

skärgården utanför Karlstad?)  
4. If I want to pay, eating at someone’s home rather than at a restaurant, how do I do it? (Om jag vill, mot 

betalning, äta hemma hos någon istället för på restaurang, hur gör jag det?)  
5. From the square, which is the easiest way to the theater? (Från torget, hur tar jag mig lättast till teatern?)  
6. Where can I find a good city map of Karlstad so that I can get around by bike? (Var hittar jag en bra 

stadskarta över Karlstad så att jag kan ta mig runt med cykel?)  
7. What is the easiest way to find out about the program that appears at the Arena in addition to the monthly 

flyer that comes out? (Hur får jag lättast veta det program som visas på Arenan utöver månadsbladet som 
kommer ut?)  

8. Is it easy to get around in Karlstad by bus? (Är det lätt att ta sig runt i Karlstad med buss?)  
9. Where can I find information on attractions, museums, etc. that is, a physical place where I can ask a 

person? (Var kan jag hitta information om sevärdheter, museer, etc. dvs en fysisk plats där jag kan fråga en 
person?)  

10. I’d like to know where to go according to my interest. For example, I’m interested in art. Where do I start? 
Where do I go first, second… (I’d like to know where to go according to my interest. For example, I’m 
interested in art. Where do I start? Where do I go first, second…) 

Findings from pilot test during event at Congress Centre (n=13) 
Due to practical and ethical reasons, no participants of the pilot test sessions were asked about personal information 
such as if they were locals or tourists. Therefore, it cannot be stated that the data about what the participants 
searched for are specific and generalizable for event tourists. All the participants is in some way be connected to the 
event as they probably were: organizers, working at the congress centre, or audience. In the following sections, two 
abbreviations will be used: TL = Test leader, TP = Test participant. 

Regarding Q2, the following was found: during one session the answer given to the participant was not specific for 
Karlstad, rather the answer concerned Sweden. After the session the test participant, who had figured out that it was 
the test leader who composed all answers, said that the answer should have been Karlstad-related, since the tourist 
system was Karlstad-related. The other test subjects got Karlstad-specific responses, why it is difficult to know if 
they were of the same opinion (but one can assume that the person who asked about the “best sushi place” was not 
interested in getting tips on restaurant Sukiyabashi Jiro in Tokyo, Japan, even if the answer really would fit perfectly 
with the question about the “best sushi place”. Sukiyabashi Jiro has been awarded three stars in Guide Michelin). 



 90 

Table 3 shows a translation (from Swedish) of what the participants in the test searched for in the interactive tourist 
guide.  

Table 3. The participants’ search queries during the pilot test at Karlstad CCC, 2-3rd of May 2014. 

Search query  Test participant # 

art 1 

theatre 1 

conference 1 

sights [tourist attractions] 1, 9 

sports bar [changed from English spelling to Swedish spelling while waiting for answer] 2 

jazz 2 

Who founded Karlstad?  2 

book room Karlstad 3 

where is [name of local arts school]?  4 

which is the latest hotel  5 

recreation van parking?  6 

Where can I eat sushi 7 

How do I get to [name of local hotel] [after advisement from observer] 7 

best sushi place  8 

Get to [name of provided sushi place][follow-up question after provided answer] 8 

Chinese food  9 

pedestrian street [was not understood by TL, but TP did not clarify her/his question] 9 

How many inhabitants 9, 13 

where is the closest restaurant  10 

lunch restaurants [literal translation would be “lunch places”] 11 

italian [follow-up question after TL asking “What kind of food do you wish to eat?”] 11 

[Name of local Italian restaurant] [follow-up question after TL provided answer saying “You can find 
Italian food at [name of local italian restaurant]”] 

11 

Directions to [name of local Italian restaurant] from here [follow-up question after TL provided an 
embedded map where the restaurant was displayed] 

11 

hobby music  12 

where is [name of local store] located?  13 

As seen in the results, the participants searched for a wide variety of information. Furthermore, as shown in Table 4, 
their information search behaviour varied. Some participants (see Table 4) formulated sentences and sometimes even 
added a question mark, while most of the participants wrote just single words. Perhaps the varied behaviour can be 
derived from different amount of knowledge of information seeking on the Internet, or from how the interaction 
shell was designed. The participants who used single word queries seemed to interpret the service as a search 
function rather than an inquiry function.  

Most of the participants tried to send their inquiry/query by hitting Enter. The test leader could not react to such 
input immediately, since Ozlab does not capture Enter as “send” and the Ozlab log were to difficult to follow. The 
test assistant helped by indicating that queries was complete. 
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Table 4. The participants’ searches grouped after phrase and single queries.  

Search phrase  Test participant # 

Who founded Karlstad?  2 

book room Karlstad 3 

where is [name of local arts school]?  4 

which is the latest hotel  5 

recreation van parking?  6 

Where can I eat sushi 7 

How do I get to [name of local hotel] [after advisement from observer] 7 

Get to [name of provided sushi place][follow-up question after provided answer] 8 

How many inhabitants 9, 13 

where is the closest restaurant  10 

where is [name of local store] located?  13 

Search words   Test participant # 

art 1 

theatre 1 

conference 1 

sights [tourist attractions] 1, 9 

sports bar [changed from English spelling to Swedish spelling while waiting for answer] 2 

jazz 2 

best sushi place  8 

Chinese food  9 

pedestrian street [was not understood by TL, but TP did not clarify her/his question] 9 

lunch restaurants [literal translation would be “lunch places”] 11 

italian [follow-up question after TL asking “What kind of food do you wish to eat?”] 11 

[Name of local Italian restaurant] [follow-up question after TL provided answer saying “You can find 
Italian food at [name of local italian restaurant]”] 

11 

Directions to [name of local Italian restaurant] from here [follow-up question after TL provided an 
embedded map where the restaurant was displayed] 

11 

hobby music  12 

lunch restaurants [literal translation would be “lunch places”] 11 

The test sessions in detail 

Friday May 2 2014, Start: 11.00 (lunch break 12.30-12.50) test ended at 16.00  
TP1: “art”, TL showed a scene with information and pictures of Värmland’s museum and the Sandgrund Lars Lerin 
art gallery, “theatre” TL provided short text answer with examples of theatres in Karlstad, “conference”, TL showed 
short text information about KCCC and other conference locations, “sights” (tourist attractions), TL showed stone 
bridge. TP used Enter to send each question.  

TP2: started the interaction by maximizing the Ozlab window (i.e. hiding the parallel web browser). Searched for 
“sports bar” (that is, in English spelling) but then went back to the previous page before the wizard had time to 
prepare an answer and changed the query to “sportbar” (which is the Swedish word for the same thing). “jazz” and 



 92 

“Who founded Karlstad?”. Argued the answers took too long time to get. Used “Enter” to send the query. Clicked 
the still image showing the hotels.  

TP3: clicked the still image and wrote below it “book room Karlstad”, TL showed the answer beside the map. TP 
then clicked the link to Karlstadsbuss website from the scene “Taxi and busses”. When returning to the interaction 
shell in Ozlab nothing appeared, the browser was just white. A technical issue made TPs pointer appear as a text 
cursor, instead of the normal pointer, during the whole session.  

TP4: “where is [name of local arts school]?” preparing the answer was too slow, the test participant left before the 
answer was prepared.  

TP5: “which is the latest hotel” TL asked TP to clarify her/his question, but s/he declined.  

TP6: “recreation van parking?” TL provided a textual answer containing a link to a website about camping in 
Sweden in general, but the test participant commented that this answer was too general, an answer about camping in 
Karlstad would have been more applicable.  

TP7: “where can I eat sushi?” TL provided an answer where a sushi restaurant was marked on an embedded map. 
The assistant asked the test participant to ask “How do I get to scandic winn”, and TL showed the directions by 
moving a blue circle on a still image of a map.  

TP8: “best sushi place” TL provided a textual answer with a name of a local sushi restaurant alongside the map. TP 
then asked “Get to [name provided sushi place]”. TL provided the directions by embedding a small map, which TP 
zoomed out in order to view the whole map.  

TP9: “sights” (tourist attractions), the test participant changed the spelling after s/he had clicked “Send”. Then 
searched for “chinese food” and was happy about the previously prepared textual answers showed by the TL. 
“pedestrian street” was not understood by TL, but when TP was asked to clarify s/he instead searched for “How 
many inhabitants”. TP compared the interactive guide with a digital service for finding telephone numbers and 
addresses.  

TP10: ”where is the closest restaurant”  

Saturday May 3 2014, Start: 11.40, finished approx. 13.00.  
A couple of scenes regarding tourist attractions were added to the interaction shell, thought to accommodate those 
who were asking about tourist attractions in Karlstad. These scenes were never used during this second run of 
sessions, since no one asked about tourist attractions.  

TP11: “lunch restaurants” -> scene with embedded map showing different restaurants in Karlstad. The test 
participant commented that s/he would like to see where s/he was located, something which was not showing on 
the map.  

TL added a text next to the map, saying “What kind of food do you wish to eat?” and TP answered ”italian”. TL 
responded: ”You can find Italian food at [name of local Italian restaurant]”. The test participant then added a 
question ”[name of local Italian restaurant]” and the TL added a new answer where the restaurant was depicted on 
an embedded map. TP then asked a new question through the system “Directions to [name of local Italian 
restaurant] from here”. TL added an embedded map with directions from Karlstad CCC to the restaurant. Yet the 
link between the shells was wrong, why the participant could not see the maps with directions. TP commented in 
round terms “If I were a regular tourist, not a visitor of this event, then I would’ve searched for events, but since I’m 
here for this event I am only interested in food.”  

TP12: “hobby music” TL cannot understand the question, why the participant was shown an answer saying “No 
answer to your question was found. Would you like to try again?” but the participant left. While waiting for the 
answer the participant asked “How many search queries have you added?” and commented that it took a long time 
to search [for the answer to the question]. In retrospect this question could have been answered better. During the 
session the stress and the tension made the TL unable to figure out what the participant was asking for. 
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TP13: “where is [name of local store] located?” An answer with an embedded map showing the way from KCCC to 
the asked-for store. However, the links between the shells did not work once again, why, next, the participant asked 
“How many inhabitants”. The answer to this question could not be answered due to technical issues. The participant 
commented while writing her/his question: “how am I supposed to formulate my question, should there be a whole 
sentence or just single words?”  

Technical notes 
Links in the interaction shell (leading to other scenes or other web sites) does not appear as links to the test 
participants when hovering the mouse cursor above them. This might be confusing to the test participants.  

Regarding embedded maps in the interaction shell, Jonatan said that many if not all participants started to zoom in 
and click on the different restaurants (on the map). One participant asked why not all restaurants had reviews, 
something that is determined by the actual present reviews available via Google. The participants liked the map. 
Some said that it should show where s/he is at, while another said that the road description should e visible instantly 
after s/he had searched for a restaurant. 
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Appendix G Description of technical solution (iframes) 

Technical solution at Ozlab as an interactive tourist guide: Test at Tourist Office 
The iframe solution used during the test at the Tourist Office can be configured as follows:  

In the example two iframes, marked with crosshatched lines in Figure 17, are embedded at one scene. The left 
iframe is an external website with tourist information. A “Back”-button has been added in the iframe to allow the 
participant to navigate without using the browser tools. The right iframe is another Ozlab site, namely site 2. 

All the changes such as adding an answer are done in shell B (Figure 18). If the wizard needs to add content during 
runtime for example, the session is terminated. In the meantime the participant can continue to use the interaction 
shell, as the participant is connected to site 1 and shell A - where the test session still is running (Figure 18). 

The test participant should be connected to the site that shows both iframes, namely site 1 and shell A (Figure 19). 
This allows the participant to continue to use the interaction shell even if the wizard terminates the session at the 
embedded Ozlab site, as the session that the participant is connected to is still running.  

 
Figure 17. Ozlab site 1, shell A - wizard side (for this thesis, the figure is not showing the whole web browser frame). 
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Figure 18. Ozlab site 2, shell B - wizard side (for this thesis, the figure is not showing the whole web browser frame). 

 
Figure 19. Site 1, shell a - TP side (for this thesis, the figure is not showing the whole web browser frame). 

Using iframes also opens up for the use of several wizards. Each wizard can interact with the test participant through 
each iframe. The iframes can be presented to the participant in one single shell.  

Embedding external websites in one interaction shell furthermore allows the browser to be run in full screen mode - 
and therefore allowing the wizard to hide the chrome of the web browser.  
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Since iframes, however, are shown as separate objects at the TL and TP side, the TP screen must somehow be 
duplicated if TL should be able to follow what the participant is doing in iframe 1. Iframe 2 does not need to be 
duplicated for the same reason, since the test leader can follow what the user is doing from shell 2. Still, if adding 
new content to iframe 2 through hidden fields, or if embedded materials are used, the screen must be duplicated if 
TL is going to be able to follow TP’s actions. Duplicated in this context means mirroring the display, for example by 
using two monitors and displaying the exact same thing (i.e. the test participant’s interface) on both screens.  

Using the hidden field functionality is not possible between the different Ozlab sites embedded by using iframes (or 
the object tag). Even though all the iframes are shown in one shell, they do in fact run on different Ozlab sites and 
are separate shells.  

 


