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1 Introduction 

It is four o’clock and the end of another working day is approaching. 
After a busy day Maria, a middle age woman working in a private company, 
goes through the list of things that should be done before going home. 
According to the list, she has to pick up some prescribed drugs and buy some 
provisions. She even finds it enjoyable to visit the newly opened shopping 
mall which is located on her way home and is close to both a pharmacy and 
a supermarket.  

After a short drive she arrives at the shopping mall. The mall is inside a 
large building and contains many shops selling a wide range of articles and 
products. A map by the entrance shows the location of each shop in the 
building. As her purpose in visiting the mall is not to purchase any particular 
article, she ignores the map and walks along the passage. While walking, she 
scans the shops on either side, enters those that appear interesting while 
passing others. In some cases when an article appears interesting to her, she 
takes a closer look, touches it, and checks the price tag. After a while, 
satisfied but without purchasing anything, she leaves the mall and heads 
towards the supermarket. 

As usual, Maria takes one of the trolleys placed by the entrance of the 
supermarket to carry the provisions. The market has many aisles and articles 
and products are set out in an orderly manner on shelves which rise to about 
two meters above floor level. In spite of this being her first visit to this 
supermarket it is not difficult to find the desired articles as from her previous 
experiences in supermarkets she knows that articles and products are 
clustered into different categories which tend to be placed on shelves close 
to each other. Groups of articles are in turn formed into sections, which can 
be located through signs. Thus logically, her only actual problem is to 
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determine the section that each of the listed articles belongs  to. She even 
knows that in case of failure to locate any article, she always can ask the 
floor staff for assistance.  

Scanning the lis t of provisions prepared the night before, gives her clues 
about which sections she must visit. While heading towards a particular 
section, she even picks up further provisions that are not on her list but are 
required. After making sure that all the provisions on the list are in the 
trolley, she approaches one of the checkouts to pay.  

At the pharmacy, she takes a queue ticket and waits for her turn to 
approach one of the counters. The counters separate the front part of the 
pharmacy from the part where the prescription drugs and medicines are kept 
either on shelves or in cabinets. This design in combination with the sign 
‘Staff only’ indicates that unlike other shops where she could move freely 
among articles, only the pharmacy staff are allowed access to the drugs and 
medicines. On the right side of the counters she finds a number of shelves 
containing non-prescription drugs. The arrangement of these drugs follows 
almost the same logic as that in the supermarket i.e. these are also 
categorized according to their application and items included in each 
category are placed on shelves close to each other. In contrast, the 
arrangement of the drugs kept behind the counters does not make any sense 
to her. When her turn arrives, she approaches one of the counters. After 
leaving the doctor’s prescription followed by a short conversation with the 
pharmacist regarding her problem, the pharmacist disappears behind the 
shelves to retrieve the drug. After being given brief instructions about the 
way the drug should be taken and the payment, she leaves the pharmacy.  

At home, she finds that the street light outside her house is not 
functioning and is able to report the fault by using the online fault/problem 
reporting service through the municipality’s website. It proves to be quick 
and easy to find the web site. The major problem appears to be finding the 
desired e-service among other presented information and listed links on the 
screen. She decides to follow a link that she thinks would lead her to the e-
service. However, unfortunately, the link ends at a totally irrelevant webpage 
without giving any clues about the whereabouts of the required e-service. 
Another link also proves to be unsuccessful and reading the information on 
the municipality’s main webpage also offers no clues, nor does using the 
available search engine. The time passes and she finds herself lost amongst 
the links and information. Finally, frustrated and angry, she picks up the 
phone, dials the number of the municipality’s help desk where an answering 
machine picks up the line and after some brief information about the office’s 
opening hours adds “for reporting a fault or problem out of the office hours 
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please use our online service available at the municipality’s website at ….” 

*    *    * 
This scenario is a narrative, describing a few hours of a woman’s activity. 

The story is based on a middle age woman’s experiences in the three 
mentioned places, which are transformed into a scenario written from a 
female perspective. In fact as the thesis attempts to prove, Maria could  
represent any one of us, and her experiences of navigation in the digital 
environments are shared by many people, regardless of gender and age.  

The purpose of the scenario was to draw the reader’s attention to one of 
the major barriers in today’s information society, i.e. the difficulty to find 
information and services from conventional websites in general and 
government websites in particular. This barrier is of vital importance since 
the Internet and the World Wide Web are viewed by authorities and 
government agencies as one of the most important communication channels 
for providing public services and information to citizens in the future. 
Following in this direction, the question that arises is; why is it so 
problematical to find something in a website while similar activities in the 
physical world are simpler to perform and require much less effort? What is 
missing in the Web that exists in the physical world? Finding answer to these 
questions would provide clues about the way some of the difficulties 
associated with navigation in websites could be prevented. For that reason, 
let us return to the scenario, which I believe will clarify the issue and justify 
the objective of this thesis.   

In this scenario, wandering around the mall without having any desired 
product or article in mind, (even called ‘shopping’) is almost equivalent to 
‘surfing’ in the Web. The actual goal, when surfing, is to scan the Web for 
interesting information or services rather than searching for specific 
information. Hence, when surfing or shopping, the real pleasure is derived 
from the activity itself rather than its actual result and thus aids such as the 
map of the mall, or site maps and search engines in a website are often 
overlooked by the actor.  

On the other hand, when searching for a particular product, as the case of 
supermarket in the scenario, signs, maps and other aids that provide help in 
locating the desired article are useful. Another frequently used method to 
simplify the search for customers is by grouping the articles logically in 
sections. Similar methods are already used in the design of many present day 
websites, but people are still experiencing difficulties when attempting to 
find their desired information or services. Many websites are therefore 
equipped with additional tools, such as search engines, to simplify the 
visitors’ search. Comparing a public website, such as that of a municipality, 
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with a supermarket would show that these aids are comparable to those 
available in a supermarket; i.e. are meant to redirect visitors to the desired 
location. However, this does not mean that they offer the same level of 
accuracy.  

Alternatively, when visiting the pharmacy, totally different aids are 
provided to those previously mentioned; i.e. the pharmacist. This 
differentiation is determined by the role of the pharmacist and the content of 
the information exchanged between the customer and the pharmacist. In 
other words, when interacting with a pharmacist, explanations are different, 
involving the use of everyday language to explain the problem without the 
necessity of possessing any knowledge regarding the name of the drug, its 
side effects, or even its location on the shelves behind the counters. 
Consequently, the role of the pharmacist is to – based on the exchanged 
dialogue with the customer – identify and deliver the appropriate drug and 
provide him/her with the necessary information regarding the drug and its 
application. Unfortunately, despite technological developments, particularly 
within the area of Embodied Conversational Agents, Natural Language 
Interaction and other related areas, services or aids able to act in a similar 
manner to an assistant in the physical world are rare in public websites and 
their advantages and disadvantages have not been explored. 

Therefore, this thesis might be seen as an attempt to study assistants 
similar to the pharmacist in the scenario, in the Web environment. The 
overall research question is to discover whether the use of such human-like 
agents would prevent difficulties associated with navigation and way-finding 
in conventionally designed government websites, while at the same time 
decrease the complexity of the utilization of e-services. It is expected that the 
major impact of such aids will be on people with minimal experience of 
computers and the Internet who risk falling between digital divide.  

1.1 Towards an information society: an 
introduction 

It is possible to distinguish human beings from the other living beings by 
their ability to develop tools whose purpose to solve the problems faced by 
them. These tools or artifacts (Simon, 1998) in turn change their  
environment and lifestyle.  

One of the tools used by individuals on a large scale is computers. 
Computers, from both during and after World War II, were developed by 
scientists in order to perform calculations and to automate simple office 
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tasks, later came to change the way we work, communicate, and in brief, 
major aspects of our lifestyle (Dahlbom, 1996). These changes, especially 
after the discovery of semi-conductors and subsequently microprocessors, 
were so enormous that some refer to them as “a second industrial revolution, 
one based upon information rather than energy” (Checkland and Holwell, 
1998, p. 4). 

The invention of computers then set the stage for another unprecedented 
technology called the Internet that is a world-wide broadcasting capability 
and a mechanism for information dissemination, as well as a medium for 
collaboration and interaction between individuals and computers without 
regard to geographic location. The Internet, which from the beginning was 
envisioned as a support for a range of functions from file sharing to resource 
sharing and collaboration, has spawned electronic mail and the World Wide 
Web.  

According to Statistics Sweden (SCB, 2004a), during the period of 
January to Mars 2003, computers were used at home by 65 per cent of 
women and 75 per cent of men from the ages of 16 to 74. During the same 
period at least 36 per cent of women and 47 per cent of men in Sweden have 
used the Internet at least once a week. The Internet’s popularity and its 
frequent use by citizens make it, in turn, a favorable and attractive medium 
for companies and organizations to reach a broader range of the population. 
A study conducted by SCB (2003) on the enterprises in Sweden showed that 
97 per cent of enterprises1 in Sweden used computers within their 
organizations while 44 per cent had access to a high speed Internet 
connection. Accordingly 79 per cent of the studied enterprises had their own 
website.    

What is obvious is that the frequent use of computers and the Internet and 
their popularity both privately and in enterprises, together with their offered 
advantages entail many changes and affect many aspects of peoples’ private 
and professional lifestyles. For instance, today an individual is able to send a 
message globally in under a minute, to buy goods from other countries, or to 
follow the stock markets at home. At the same time, as the Web allows the 
user to migrate from a website to another in just a few clicks, the 
competition surpasses the model of the traditional market. This matter 
turning all sites into competitors (Nielsen, 1999), which in turn forces the 
website owners to pay special attention to not only the competitors 
considered in the conventional market, but also to those in the Web.  

                                                             
1 The study was conducted on enterprises with ten or more employees and was 
carried out during the spring of 2003. 
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In recent years even governmental authorities have begun to make use of 
those advantages offered by computers and the Internet. The number of 
governmental bills; e.g. (Bill 2001/02:70, Bill 1997/98:136, Bill 
1999/2000:86), and the plans of action; e.g. (Swedish Government, 2000), 
are evidences of such initiatives. As a result, today all municipalities in 
Sweden have their own websites via which they offer services and 
information to citizens, while more services and information are expected to 
become available in digital form. This matter in combination with the 
diversity of citizens’ knowledge, abilities, backgrounds, motivations, and 
many other known and unknown characteristics may result some groups of 
citizens being excluded from the future information society and thus society 
itself. For that reason, a successful realization of such initiatives requires that 
the existing barriers connected to access and the use of the digitally provided 
services and information be bridged.  

1.2 The problem area and the scope of the work 

As mentioned previously, because of the growing popularity of the 
Internet and the World Wide Web, and in line with the governments’ 
initiatives, many agencies in the public sector have found, among other 
things, economical and commercial benefits in the use of these technologies. 
For instance it is found that “… e-government services in comparison with 
conventional government services can provide, if properly designed and 
used, faster, cheaper, better, different, and secure services.” (Haj Bakry, 
2004)  

Unfortunately, information and communication technology (ICT) appears 
to be both a unifying and a divisive force. In other words, despite its offered 
advantages, the use of ICT by governments would exclude those who lack 
access to these services and information or do not use them effectively. This 
issue is often addressed as the ‘digital divide’ (Raab et al. , 1996; Civille, 
1995). However, the significance of this term is still controversial and there 
are researchers who assert that an information underclass cannot be defined 
in terms of ‘have’ and ‘have-not’ access (Wilhelm, 2000), without including 
both socio-economic factors – e.g. low income, low level of education, and 
the lack of technology skills – and socio-personal factors – e.g. low level of 
awareness, interest and acceptance of ICTs (Foley et al., 2002). In this 
context, different models to study the issue of accessibility are presented and 
argued for (e.g. Nilsson 2004; Aspden and Katz 1997,1998; Poland 2001; 
Clement and Shade 2000; Van Dijk and Hacker 2003). 

In line with such understanding, the national governments’ policy 
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initiatives for coping with digital exclusion are increasingly framed in terms 
of a web of inter-related factors that contribute to digital exclusion. For 
example the following factors are listed by the Scottish Executive (2001) as 
contributors to digital exclusion. 

Perceived or Actual Costs 
- Perceived or actual cost of PCs and other equipment; 
- Perceived or actual cost of Web-related phone calls; 

Access 
- Lack of near-by/affordable facilities providing public access to the 

Web/ICTs; 
- Lack of work-related access to ICTs and the Web to build skills and 

awareness; 

Skills 
- Lack of literacy and numeracy skills; 
- Lack of ICT skills; 
- Lack of knowledge/appreciation of the information and services that can 

be found on the Web; 

Cultural Issues 
- Lack of a critical mass of other Web/PC users among 

community/family/friends; 
- Cultural barriers; 

Personal Factors 
- Lack of confidence; 
- Lack of credit card/bank account; 
- Fear of technology; 
- A feeling it is too late in life to learn about new technologies; 
- No interest in the Internet; 
- Physical difficulties such as poor eyesight or manual dexterity and co-

ordination. 

In connection with digital exclusion, and as a result of the verity of its 
causes, this work is focused on the delivery of government services to 
citizens with a particular emphasis on enabling access to those who are at 
risk of exclusion from the digital society, such as elderly people, and those 
from minority ethnic groups such as immigrants (Becker, 2004, 2005). These 
groups have already been identified as being important groups in the 
challenge to reduce the digital divide (Nilsson and Forsgren, 2002). 
Consequently, this work’s contribution to social objectives is to enable 
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citizens – especially those at risk of falling between the digital divide and 
thus at risk of becoming socially excluded – to access and consume digitally 
provided government services and information via the Internet.  

One of the frequently addressed issues, in this context, concerning the 
accessibility of e-services and information on the Internet is found to be the 
users’ unawareness about where desired information or services are stored 
(Jul and Furnas, 1997; P. Santosa, 2003; Raymond et al. , 1997). In other 
words, when visiting a website, an individual user is presented with a fixed 
set of choices. “Only by stepping through the offered choices and 
conforming to the prescribed organization of the Web can the user reach the 
document they desire” (Raymond et al. , 1997, p. 1386). Problems connected 
with navigation; i.e. an incremental real-time process that integrates both 
locomotion (physical activity) and decision making (Jul and Furnas, 1997) in 
electronic spaces is addressed by researchers (e.g. Santosa, 2003; Darken et 
al., 1999). According to Darken et al.  (1999) the navigation is not merely 
physical translation through space, but also contains a cognitive element, the 
so-called ‘way-finding’. It describes the process of reaching the destination 
and defines a user’s ability to maneuver in electronic spaces (Kerr, 1990). 
Way-finding involves route planning, mental representation and distance 
estimation (Darken et al., 1999), and requires computer skills and 
experience.  

In this sense, the user’s mental representation of a website is equal to the 
so-called mental model, user’s model, or conceptual model. The importance 
of mental models in the use of devices and tools is underlined by among 
others Norrman (1988, 1998) and Ashcraft (1994). A mental model defines 
“any body of information you have stored in memory about a situation, an 
event, a procedure,…” (ibid., p. 561) and is formed through experience, 
training, and instructions (Norman, 1998, p. 17). Further, “the operation of 
any devices – whether it is a can opener, a power generating plant, or a 
computer system – is learned more readily, and the problems are tracked 
down more accurately and easily, if the user has a good conceptual model” 
(Norman 1988, p. 189) Therefore, in an unfamiliar environment such as a 
website, users are confronted with the lack of a plan of action (Santosa, 
2003). Consequently, in order to resolve the navigation difficulty and way 
finding in the web environment, the user should possess an appropriate 
conceptual model of the web site. To that end, it requires that “… the 
principles of operation be observable, that all actions be consistent with the 
conceptual mode, and that the visible parts of the device reflect the current 
state of the device in a way consistent with the model.” (Norman 1998, p. 
189) Hence, in order to ease the mental activities, colors, Fonts, and graphics 
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have been used as way-finding cues (e.g. Kerr, 1990; Ling and Schaik, 
2002). 

In this work, the issue of navigation and way-finding in digital 
environments is given a central position.  

1.3 The objective of the work 

The overall objective of this work is to find, develop, and assess a 
solution for providing citizens with a simple and effective way to access and 
utilize the digitally provided services and information in government 
websites. Such solution might be seen as a contribution to the preventing of 
digital exclusion among citizens caused by difficulties associated with 
navigation and way-finding, and the complexity of the utilization of the 
digitally provided services.  

To move in that direction, the overall idea is that since knowledge of how 
the available drugs in a pharmacy are arranged in cabinets and shelves, and a 
particular drug's whereabouts in that organization is of little concern to 
customers, so to should knowledge of the organization and the whereabouts 
of services and information in an website be of little consequence to users. 
To gain this objective, the thesis argues for the use of the digital assistant; 
i.e. an embodied conversational agent that is able to provide the user with the 
desired services or information by means of a dialogue, and attempts to 
explore its advantages and disadvantages. In that case, a digital assistant is 
expected to act as a human agent who possesses knowledge regarding the 
existence of information and services, their application area, and the place in 
which are stored. Thus, the intention is to resolve user queries in a mixed 
initiative dialogue by sharing applicable information of the system and 
leading the dialogue to retrieve the desired information or service.  

Providing a natural language interface; i.e. what people actually want to 
say instead of what we want them to say, would even be ideal for novice 
computer users since it might be considered as one of the most flexible and 
efficient forms of human communication. Furthermore, equipping the 
application with an embodied interface is expected to serve a stronger 
function as the prior research on embodied interface agents showed that 
users like them and find them engaging (Cassell et al. , 2001).  

Because of the topicality of the subject, the outcome of this study is even 
expected to be of special interest to practitioners working with design and 
development of e-government services, and even those in practice in the 
private sector.   
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1.4 Realizing the objective: an introduction 

In order to realize the defined objective, this thesis is organized carefully 
to cover all aspects of the research process from the identification of the 
existing difficulties and problems to the development and assessment of the 
digital assistant. To this end, this work consists of ten chapters which present 
the conducted studies, either theoretically or empirically, and whose aim is 
to realize the overall objective of the thesis. Furthermore, in order to make 
the whole work easier to follow, the thesis is divided into seven parts, each 
corresponding to one of the steps in the research process (see section 2.2). A 
graphical representation of the work is presented in figure 1-1. The section 
continues with a brief discussion regarding the purpose and the content of 
each part.  

Part I 
Introduction 

Part II 
Studying the existing 

situation 

Part III 
Devising the new situation 

I 

Part VI 
Devising the new situation 

II 

Part V 
Assessing the new situation 

Part IV 
Realizing the new situation 

Part VII 
Conclusions 

Figure 1-1, A graphical representation of the work.  
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 Part I, Introduction 

The general aim of part I is to provide the reader with general information 
about the thesis. For that reason chapter one introduces, justif ies and offers 
the motivation behind the objective of the thesis and presents its overall 
structure. This discussion is followed by the presentation of the adopted 
research strategy and research perspective in chapter two. The chapter also 
introduces the process of research in this thesis and the used methods to the 
reader.    

 Part II, Studying the existing situation 

The purpose of part II, and thus chapter three, is to identify and highlight 
those difficulties that citizens experience when they attempt to find and 
utilize the digitally provided services and information in a local government 
website in the conduct of their daily affairs. These difficulties in turn result 
in a web of obstacles that lead to the suggested solution in this thesis. Hence, 
the chapter’s result is to be used as a reference point for determining whether 
the suggested solution contributed to any improvements.  

 Part III, Devising the new situation I 

Part III is devoted to presenting and arguing for a solution to the 
identified difficulties in chapter three. To that end, the aim of chapter four is 
to argue for and agree upon a context specific fundamental model of 
acceptability. This model contributes to the overall objective of the thesis in 
two ways. Firstly, it sets out a list of requirements pointing out those criteria 
that should be taken into consideration when devising the solution. 
Secondly, it facilitates a more structural assessment and evaluation of the 
developed system with regards to the system’s overall acceptability by users.  

Chapter five, in turn, argues for a digital assistant solution to resolve the 
navigation and way-finding obstacles in the web environment and their 
associated difficulties. The chapter also presents other alternative solutions 
and the reason for disregarding them in favor of the suggested solution, 
while discussing the way a digital assistant is expected to meet the criteria of 
the fundamental model of acceptability.  

 Part IV, Realizing the new situation 

Part IV and thus chapter six presents the architecture and the vital parts of 
the digital assistant that is suggested in chapter five. This assistant is 
developed within the scope of AVANTI-project. The chapter also presents 
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the purpose of the developed application including its application area, the 
generic requirements, and identified user requirements 

 Part V, Assessing the new situation 

Chapter seven presents the results of a study on the assistant presented in 
chapter six. The purpose of this study is to assess and evaluate the developed 
prototype with respect to its expected contributions to both the overall 
objective of the thesis and the criteria of the model of acceptability, defined 
in chapter four.  

Due to the absence of citizens who were not represented in this study and 
corresponding to the co-design approach (see chapter 2.1), chapter eight 
attempts to study a similar assistant used by a larger group of users. 
Therefore, unlike the former study which was aimed at discovering whether 
the digital assistant solution is capable of living up to its intended purpose by 
studying it with respect to the criteria of the defined fundamental model of 
acceptability in a laboratory environment, the aim of this study is to explore 
new aspects of the use of digital assistants in a real life situation. 

 Part VI, Devising the new situation II 

Chapter nine aims to identify those qualitative factors that influence 
people’s choice of a medium from the four text-based media; i.e. SMS, E-
mail, Paper mail, and WWW (webpages restricted by password). The result 
of the study is expected to contribute to the improvement of the AVANTI-
assistant. One reason for this study is the absence of a long term feed back, 
which is stated in chapter seven as a shortage of the assistant to confirm 
whether the reported matter has been received by the service provider and if 
it has been attended to. The other reason is that beside the long term 
feedback, parts of the received requests by government concern sending 
information, updates and forms. Therefore the provision of a full support for 
different e-government services requires the digital assistant to even be able 
to send the desired information to the user.    

 Part VII, Conclusions 

Chapter ten gathers together the findings of the nine previous chapters in 
the bigger context to discover whether the use of digital assistants offers any 
improvements in citizen’s utilization of e-government services, and to clarify 
and present the research project’s practical and methodological findings. The 
chapter includes future research possibilities and the author’s reflections.
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2 Research strategy 

This thesis is an interdisciplinary study whose roots lie in Informatics and 
which shares the characterizations of Informatics by Dahlbom (1996). 
According to him the new Informatics can be characterized as “… a theory 
and design oriented study of information technology use, an artificial science 
with the intertwined complex of people and information technology as its 
subject matter.” (p. 29) The outcome of this thesis is expected to contribute 
to current studies within the fields of e-government and e-services, as well as 
embodied conversational agents. 

The main aim of this chapter is to present and discuss the undertaken 
research strategy in this project. The chapter starts by presenting the adopted 
research perspective and my sources of inspiration followed by discussions 
addressing the process of research, the undertaken research methods and the 
context within which the research took place.   

2.1 Research perspective and the sources of 
inspiration 

As mentioned, this thesis shares the ideas presented by Dahlbom in the 
new Informatics programme. Following in that direction and influenced by 
his thoughts and ideas, this thesis is recognized as a study of artifacts and 
focuses on the use of information technology. As Dahlbom (1996) states:  

“People and their lives are themselves artifacts, 
constructed, and the major material in that construction 
is technology. When we say we study artifacts, it is not 
computers or computer systems we mean, but 
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information technology use, conceived as a complex and 
changing combine of people and technology. To think of 
this combine as an artifact means to approach it with a 
design attitude, asking questions like: Could this be 
different? What is wrong with it? How could it be 
improved?” (p.43) 

He adds: 

“When we say that the subject matter of informatics is 
information technology use, we immediately have to add 
that this interest is design oriented. We are interested in 
the use of technology because we are interested in 
changing and improving that use. Informatics is an 
artificial science. Unlike the natural sciences with their 
explicit interest in nature, the subject matter of 
informatics is the world we live in, the world of 
artifacts, an artificial world. Unlike the humanities with 
its interest in understanding the past, informatics is 
interested in designing the future. And, unlike the social 
sciences that rarely dare come close to technology, 
informatics is not afraid of getting its hands dirty with 
scripts and protocols, since they are integral elements 
in the complex combine of information technology use.” 
(ibid., p. 42) 

As previously mentioned, the objective of this research project is to find, 
develop, and assess a solution for providing citizens with a simple and 
effective way of accessing and utilizing the digitally provided services and 
information on government websites. Moving in that direction, the main aim 
of the whole study would be considered as enabling improvements, i.e. 
making it easier for citizens to perform their actions and gain their goals by 

Existing 
situation 

Desired 
situation 

Course of action 

Figure 2-1, Design in the foundation of the artificial science (adopted from 
Ljungberg 1999, p. 95) 
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means of information technology. This process implies changing the existing 
situation to the desired one (figure 2-1) which according to Simon (1998) is 
a process of design. As he put it (ibid.) “engineers are not the only 
professional designers. Everyone designs who devises courses of action 
aimed at changing existing situations into preferred ones.” (p. 111).   

According to Ljungberg (1999), design in Informatics means devising 
and realizing the desired situation and adopting such attitudes in research 
implies putting the desired situation in focus. On the other hand, when 
adopting such a perspective the researcher is confronted with the difficulty 
concerning the devise adopted in the new situation. That is to say, to realize 
the desired situation the researcher has to decide which technology can be 
used and how the new artifact; e.g. a software, an application, an equipment, 
should behave. One suggestion to overcome this difficulty is by viewing the 
desired situation in terms of two overlapping spaces, where the first space 
represents the outer space; i.e. the surrounding environment, and the other 
represents the inner space; i.e. the inner mechanism of computer application. 
(ibid.). Then the overlapping part would represent the human action in the 
new situation. Accordingly, these spaces could not completely overlap, since 
there are events in the surrounding environment that have no consequences 
for the computer application, and there are events in the computer 
application that have no implications for the environment. Consequently, the 
process of design in the so-called ‘Practical Informatics’ begins with 
devising the desired situation in the form of a description of its outer logic. 
With this description acting as a blueprint, the researcher can derive the 
properties of the artificial space and the necessary technology and logic in 
the inner space. Accordingly, two main approaches to the process of 
devising the desired situation are studying the current situation – which he 
rather dissociates himself from – and exploring the possibility of computers 
and computing. Unfortunately Ljungberg (ibid.) does not clarify the way the 
properties of the new artifact could be identified and who should be invited 
to involve in the process of design. 

Based on Churchman’s philosophy of knowledge, Forsgren (2005) 
presents another somewhat similar method for design, which he calls ‘co-
design’. Also in this approach the boundaries are important. Viewing 
Churchman as a co-design thinker, he argues that an infinite number of 
views of reality – even called perspectives – could be designed, some in 
detail and others more as an overview. Thus, “a co-designer looks at the idea 
of perspectives not as the truth but as one possible design” (ibid.), and could  
be characterized as a person who sees the world from someone else’s view. 
The essense of co-design is to “… consider, and when possible also involve 
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all people that can be influenced by some perspective embedded in actions 
and technology.” (ibid.) In that regard, the broader issue arising is to decide 
how many and which perspectives are to be taken into consideration before 
action is taken. Three strategies for approaching this broader issue are 
suggested as; a) The confusing strategy, i.e. the conversation will not stop 
until nothing more can be added into the conversation, b) The feeling 
strategy, which for the most part relies on the researcher’s skill in 
determining the starting point for action, and c) The evolutionary strategy,  
which is the strategy of small steps. This strategy implies that the researcher 
tries to act and afterward reflects upon the result of the taken action. It even 
underlines the importance of acting even though only one or two 
perspectives are available, while at the same time demanding the openness to 
critisism from researchers. 

Accordingly, “one way for co-design thinkers to surf the 
wave on the academic arena ... can be to start from a 
naïve pragmatic point of view. 1) Define the problem, 
look what others has been doing to solve the problem, 
suggest some modifications or new solutions and finally 
try to create some proof that the new solution is better 
than that suggested earlier. 2) Then start in small steps 
to ask the questions and find answers about who is 
viewing the problem and about different possible views 
of the problem. 3) After that, start to ask questions 
about who you think is benefiting from the solution and 
who is going to be worse off after implementation of the 
solution. 4) Then it is an extra point if you ask questions 
about how your solution can be implemented and have 
impact. 5) Finally and perhaps most important and 
maybe the most difficult part: you can ask questions 
about how you can involve both benefiting interests and 
loosing interests in an evaluation conversation about 
your solution.” (ibid.) 

Influenced by these thoughts and by adopting an evaluationary strategy, 
this research project was initiated by conducting a study into the existing 
situation in order to gain an insight and to understand the associated 
probems. This was expected to contribute to the overall objective of the 
research project in four ways: a) to identify those difficulties and problems 
that users are confronted with when attempting to perform their tasks in the 
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existing situation, b) to justify the necessity for change (or improvement), c) 
to provide primary conditions for the new situation and thereby providing 
assistance in order to determine the blueprint for the new situation, d) to 
assess the new situation; i.e. whether any improvement has occurred and if 
the used technology for realizing the new situation contributes to resolving 
the identified problems in the existing situation. However, as the use of new 
technologies might entail new problems and difficulties for users, the newly 
designed application was required to undergo some experimental and 
usability testing. The expectation was that these tests would contribute to the 
improvement of the designed application in order to ensure its usability and 
to explore its advantages and disadvantages with respect to points 3, 4, and 5 
in the co-design research strategy. It should be noted that in accordance with 
the evaluation strategy, the study begins by involving elderly and municipal 
clerks, which was gradually enlarged during the research project to include a 
larger group of citizens. 

In this thesis the challenge of meeting the standards of appropriate rigour 
without sacrificing the relevance of the study was approached by adopting an 
co-design research strategy (Forsgren, 2005) as a line of thought within the 
new Informatics (Dahlbom, 1996). Of course the field contains many 
different forms of research strategies addressing this challenge, e.g. the 
consumable research (Robbey and Markus, 1998), participatory action 
research (Whyte et al., 1991), action science (Argyris and Schön, 1991), and 
Participatory research (Park, 2001) (even see Svensson, 2002). According to 
Brulin (1998) research strategies in universities can be divided into three 
categories; a) the traditional empirical research where the researcher is 
responsible for the identification of the problem and has the ultimate control 
over the research, b) consultation, the aim and focus of which is defined by 
the company or authority which is in actual control over the direction of the 
research and the researcher has a consultant role, c) action research where 
the research is particularly focused on the practitioner’s problem and the 
responsibility for the creation of knowledge and cooperation is placed upon 
the researcher. (Trägårdh et al. , 2003).  

Trägårdh et al.  (ibid.) state that, unlike the other forms of research 
strategies where either the researcher or the practitioner is responsible for 
cooperation and creation of knowledge, in an interactive research both the 
researcher and the practitioner have the same status (Figure 2-2). 
Consequently, such a close relationship is expected to lead to the creation of 
joint knowledge and learning for both parties. Of course as with any other 
model, interactive research has been both criticized and appreciated. As an 
example, Maunsbach (1981) states that in interactive research the researcher 
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is viewed as the active participant while the practitioners adopt a more 
passive role in the process. Co-design research strategy goes one step further 
and not only involves the service providers in the process of design, but also 
those who are, to some extent, going to be affected by the new artifact.  

Finally, it is worth mentioning that this research project is inspired by and 
influenced by other researchers’ thoughts and ideas which address the 
subject matter of this work; e.g. Shneiderman (1998), Preece (1994), Monk 
and Gilbert (1995), Nielsen (1993), Norman (1988, 1998, 1999, 2004). 

2.2 Research process 

The process of research in this thesis involves four steps that form a loop 
(figure 2-3). The composition and structure of these steps corresponds to the 
adopted perspective in this work.  

The objective of the first step is to study the existing situation to identify 
those problems and difficulties that citizens might be confronted with when 
they attempt to find and utilize the available services and information on a 
government website. As previously mentioned, the result of this step 
contributes to devising the new situation and the decisions involved in 
choosing the required technology. These findings are also essential to the 
development of the prototype. 

Based on the outcome of the conducted study under the first step and by 

The researcher is 
responsible for 

cooperation /creation 
of knowledge 

The practitioner is 
responsible for 

cooperation /creation 
of knowledge 

Starts out from the 
researcher’s problem 

Starts out from the 
practitioner’s problem 

Action research 

Traditional 
empirical 
research 

Consultation 

Figure 2-2, A model and positioning of interactive research (adopted from Trägårdh et 
al., 2003) 
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using relevant theories, step two aims to devise the new situation. This goal 
is achieved by a) developing a theoretical framework for assessment and 
development of the prototype, and b) devising the new situation and arguing 
for the suggested solution including the technology used for its realization.  

By taking into account the outcome of the two previous steps, step three 
is the required to achieve the desired situation. This step also includes the 
initial test to ensure the prototype’s functionality and usability.  

The research project continues with the assessment and evaluation of the 
new situation by using the suggested framework in the second step. This step 
contributes to the exploration of the prototype’s advantages and 
disadvantages, in addition to the problems that confront the users in  the new 
situation. This step also includes an additional study on a similar assistant 
which has already been deployed. This study contributes to the study by 
providing a valuable opportunity to test the suggested technology in a natural 
environment with heterogeneous users.  

By adopting this developed prototype as the existing situation, the 
outcome of the fourth step points out the difficulties encountered by the 
users. These difficulties together with the outcome of an additional study are 
the basis on which the new situation is to be devised through revision and 
through the addition of new functionalities to the prototype. A brief 
presentation of the revised version of the prototype is presented in the last 
chapter.  

Devising the new 
situation 

Realizing the new 
situation 

Assessment and 
evaluation of the new 

situation 

Sum up and 
conclusions 

Figure 2-3, The research process 

Problem identification through studying 
the existing situation 
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2.3 Research methods 

As previously mentioned, this research project consists of different 
studies, which differ in terms of their requirements. For that reason, each one 
of these studies is conducted by using different methods concerning data 
gathering and data analyzing. Consequently, and in order to keep the unity of 
each study, the used methods in each study are presented in more detail at 
the beginning of the corresponding chapter. Accordingly, there were five 
methods undertaken during the project; i.e. direct observation, indirect 
observation, software logging, questionnaire, and interview. 

Even though the direct observation method is often recognized as an 
obtrusive method, due to problems such as the ‘Hawthorne effect’; i.e. the 
user’s awareness of being monitored which in turn may alter their behavior 
and performance level (Preece, 1994), and the politeness effect, it was 
occasionally necessary to use this method during the process of evaluation 
and assessment. However, attempts were made to minimize the effects of 
these known problems. One of the strongest reasons for using dir ect 
observation was that some of the users’ were unhappy about the use of 
zoomed video recordings to determine their behavior and body language 
during the test. In most cases, this method was supplemented by handwritten 
notes, video recordings of the monitor, and audio recording, which created 
opportunit ies for gathering the data for review at a later stage (Edwards and 
Westgate, 1987). The indirect observation method in the form of video and 
audio recording is used more frequently. These recorded videos are analyzed 
at a later stage by undertaking a ‘Task-based analysis’ approach to “… 
determine how the users tackle the task given, where the major difficulties 
lie and what can be done.” (Preece, 1994, p.620) The verbal recording 
provided the possibility to obtain a wide range of information such as users’ 
comments and their verbal reactions when confronted with difficulties or 
errors and whether they understood the reason for their failure. In some 
cases, the recorded audio contained data about the way users planned to 
perform a particular task.  

Questionnaires in this project were used to provide additional and 
complementary information and to determine the users’ subjective 
preferences which it is difficult to measure objectively (Nielsen, 1993). 
These questionnaires contained both open and closed questions. Interviews 
were conducted in form of unstructured interviews.  

The software logging technique used in one of the studies is used as an 
indirect observation without any video or audio recorder being involved. The 
gathered data contained a record of users’ textual interaction with the 
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application and the software’s response. These data were stamped with date, 
time, IP-number and the total length of interaction time.  

2.4 Research context 

The presented empirical studies in this thesis consist, for the most part, of 
those studies conducted within the scope of the AVANTI research project. 
The thesis also presents one study conducted in cooperation with Swedish 
Custom and Mid Sweden University.  

The AVANTI project (Added Value Access to New Technologies & 
Services on the Internet) was partially funded by the European Commission 
under its Information Society Technologies (IST) Directorate General within 
the 5th Framework Program. Its aim was to encourage people who cannot or 
think they do not want to use new technology. In particular, it targets elderly 
people and people with disabilities or from ethnic minority groups. The 
project involved city partners from England (Lewisham in London), Sweden 
(Kista in Stockholm), Scotland (Edinburgh), and Latvia (Venspills), as well 
as Fujitsu and Microsoft as industrial partners. Therefore most of the studies 
presented in this thesis took place in Kista in close cooperation with the 
representatives from the borough of Kista. The participants in these studies 
were living within the borough’s borders. Because of the project’s 
restrictions, the prototype developed in this study is built on platforms and 
by using technologies provided by the project’s technical partners. 

The other study is undertaken in cooperation with the representative of 
the development section of DVT (The virtual custom) in Swedish Custom 
and Mid Sweden University. During the project, this organization 
contributed to the study by providing data and other required information. 
Mid Sweden University provided the usability laboratory and other required 
equipment. The user group which participated in the first phase of the study 
was consisted of students studying at Mid Sweden University.  
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3 Difficulties connected to the use of e-
government services  

n A study on the website of the borough of Kista 
 

3.1 Introduction 

There is no doubt that the Internet has changed many aspects of our life 
style. Its sheer enormity plus the advantages it offers, such as the 
accessibility of services and information independent of time and place, 
hypertext capability, color capability, and instantaneous update, have 
resulted in a proliferation of web pages, not only by private persons and 
organizations, but also by local and national authorities. To date, almost all 
municipalities and government agencies in Sweden own a website through 
which they provide a variety of information and services to their citizens. 
But all citizens are neither alike nor do they have similar requirements for 
the access of these services. Factors such as age, language, income, 
disability, and education may prove to be obstacles in obtaining and 
consuming the services on offer (Clement and Shade, 2000; Shneiderman, 
1998). Such differentiation in accessibility among citizens in turn would 
imply digital exclusion, which is likely to result in social exclusion.  

In line with the above discussion, it is predictable that this issue of 
accessibility becomes more noticeable with reference to local and national 
government websites, as their users consist of people possessing one or more 
of the above mentioned factors. To serve such large and diverse user groups 
digitally, involves complex development and design, and requires 
knowledge regarding the existing obstacles faced by citizens when they 
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attempt to consult the digitally provided government information or consume 
the services on offer.  

Thus, as the first step to satisfy the overall objective of this thesis, the 
purpose of this chapter is to identify and highlight the difficulties 
confronting citizens when they attempt to use the digital services provided 
via a local government website. The focus of the study is on citizens in 
general with a particular emphasis on the elderly and immigrants.   

3.2 The used method 

The user group in the study consisted of 23 people (Table 3-1), 12 elderly 
people (55+), 10 immigrants and one person with defective vision. The 
elderly and immigrants had already been highlighted by a previous study 
conducted by the AVANTI project as two groups of people who had 
reported more problems connected to the use of ICT. (Nilsson and Forsgren, 
2002)  

The users’ ability to use computers and the Internet varied among the 
members of the target group (Table 3-1); i.e. 4 of them were quite confident 
or very confident with computers, while the rest were complete beginners or 
required assistance to use computers.  

 Research method 

The test was conducted in the form of direct observation supplemented by 
video and audio recording. The video recorder was used to gain an 
opportunity for retrospective analyzing (Edwards and Westgate, 1987) and 

Table 3-1 

User group’s age and ability with computers 

Age 

-16 17-25 26-35 36-45 46-55 56-65 66-75 75+ 

1 1 3 3 3 6 5 1 

Users’ ability with computers 

Complete peginner Need a lot of help Sometimes need help 

Quite confident Very confident 

6 5 8 

2 2 
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to review the gathered material. The microphone was placed at the front of 
the computer to capture the user’s voice and comments during the test. The 
focus of the camera was on the monitor of the test computer. The 
observation was supplemented by brief handwritten notes. 

The tasks were classic directed tasks, that is to say the participants were 
asked to find the fault/problem reporting service available in the website of 
the borough of Kista (figure 3-1) and report a matter according to the 
provided information (below).  

After a night with heavy snow, you find out that the street 
you are living in is not cleaned sufficiently. You decide to 
report the problem to your municipality’s operation office 
from their website. You begin by looking at the Kista’s 
website.  

Figure 3-1, The website of Kista accessible trough the 
Stockhom city’s portal available at http://www.stockholm.se 
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Hint: Try to find the fault/problem reporting service in 
the website. 

Before the beginning of the test, the participants were directed to the 
website of Kista located at Stockholm city’s portal to avoid any problems 
that might occur if a global search of the Web was attempted.  

By adopting a task-based analysis approach when analyzing the material, 
the main focus of the study was to identify; a) those problems that the target 
group faced when they tried to perform the task asked of them, and b) the 
obstacles found in their use of the services provided in the World Wide Web 
as a result of the these problems. 

 The website of Kista 

Figure 3-1 shows a print screen of Kista’s website. The website is 
accessible through Stockholm city’s portal that represents the city of 
Stockholm and its 18 districts. The language used in the page is in Swedish 
and its content updates daily. It contains a broad range of information about 
Stockholm city, events, services, tourism, economic life and politics, to 
name but a few. 

3.3 Results 

The study resulted in the identification of ten problems which are 
presented in this section. It is worth noting that the recorded comments 
during the test had played a decisive role in the identification of the 
problems that were discovered. Therefore, the presentation of the results of 
the study includes some samples of the users’ comments.   

 Too much information 

User: “Ahh, ok, should I read all these?” 
User: “where should I begin?” 
User: “It would take all my time to read all these” 

One of the problems that many of the participants, irrespective of their 
ability with computers and the internet, faced when they were introduced to 
the start page of the website of Kista was the ability to distinguish between 
the relevant and irrelevant information presented. Furthermore, the 
observations showed that the experienced and inexperienced users behaved 
differently when dealing with this problem.   

The experienced participants tended to ignore parts of the information 
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while studying other parts in detail. When starting the test and after a brief 
scan of the webpage, their attention focused on the hyperlinks located on the 
left side of the webpage (Figure 3-2, area B). This matter demonstrated their 
ability to distinguish between links, pictures and pla in text.  

On the other hand, inexperienced users tended to have greater difficulty 
in coping with the amount of information. Because of their lack of 
experience, it was more difficult for them to recognize hyperlinks and 
separate them from pla in text. Therefore, they were forced to read almost all 
the text from the top to the bottom of the page, which in fact did not contain 
any relevant information about the next required action or the means to 
discover the desired service. After spending several fruitless minutes, the 
common reaction among inexperienced participants was to blame 
themselves for their failure to find the desired service.  

Figure 3-2, The website of the borough of Kista  

A 

B 

C 

D 
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 The structure of the website  

User: “Ok then, which one should I choose?” 

The other noticeable problem found during the study concerned the 
structure of the website, i.e. the deep and wide structure of the website 
contributed to two major problems for the users.  

The first problem was the participants’ inability to scan and compare the 
available links in order to choose the correct one. In many cases, the users 
used their forefinger, a pen or the pointer to go through the available links 
and hypertexts. Such behavior was more common among the elderly users. 
However, the novice users even tended to scan the webpage in the belief that 
the service should be found in the start page.   

User: “There is too many links here, but no fault/problem 
reporting service” 

The second problem concerned the participants’ conceptual model of the 
website and their current position within the structure of the website. In 
some cases, this problem contributed to their feelings of getting lost and 
experiencing difficult ies in finding their way back to the starting point.  

User: “Now I am totally lost.” 
User: “How many pages should I visit until I find the 
service?” 

 The inadequate use of words in hyperlinks 

User: “It is information about snow-clearance, but I can not 
report anything here.” 

The above quote represents the participants’ reactions to the use of 
inadequate words in  the hyperlinks. This comment is made by one of the 
participants who after several minutes of searching found the ‘Snow 
clearance’ hypertext and pointed to it in the hope of finding the desired 
service. But unfortunately this page appeared to contain information about 
the municipality’s planed operation for plowing streets and pavements 
during the winter without providing any further information concerning the 
fault/problem reporting service’s whereabouts in the website.  

The issue of the mismatch between the participants’ conception of the 
desired service and the web designer’s concept proved to be of concern since 
some other users attempted to find the service under the links marked with 
‘traffic’ and ‘contact’. One of the users even opposed the use of 
‘fault/problem service’ as a name for a service for reporting insufficient 
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snow-clearance:  

 User: “Does report about the insufficient snow-clearance 
counts as a fault/problem report?” 

The conversation below that occurred between one of the observers and 
one of the participants after her failure could further explain the issue:  

User: “I can not find it. Would you please give me another 
hint?” 
Observer: “Ok, you can try the link named ‘Streets, parks and 
Centrums’.” 
User: “But why? How should I know that?” 

 Difficulty to distinguish between hyperlinks and plaintexts 

As mentioned previously, many participants, and particularly the 
inexperienced ones, had major difficulties in distinguishing between 
hypertext and plain text in the website.   

User: “I found the world fault/problem reporting but I can 
not click on it”  

Even those with some experience of using the Internet had difficulties in 
differentiating between the presented hyperlinks and the plain texts. More 
specifically, they expected that a hyperlink should be blue and therefore it 
was surprising to them to know that the texts on the left side of the webpage 
(Figure 3-2, area B) represent links to other web pages. One of them 
commented on the issue as given below: 

User: “But these are not blue.” 

 Simultaneous changes in the webpage 

Kista’s start page (Figure 3-2) consists of three frames, the upper frame 
(area A), the left frame (area B), and the main frame (area C and D). 
Clicking on a hyperlink on the left frame (area B) causes changes in the 
content of both the left frame (area B) and the main frame (area C and D). 
The observations showed that this matter could cause some confusion among 
participants. Thus, simultaneous changes in both frames resulted in directing 
their attention toward one of the changed items, while the other item 
remained unattended. For example when a hyperlink on the left frame was 
highlighted, the action caused changes in the main frame, while 
simultaneously a second level of links appeared under the highlighted 
hyperlink, which more often than not remained unattended by the user.  
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 The changeableness of the website 

The ability to change the content and the structure of a website to enable  
the presented data to be updated is one of the advantages that the Web offers 
its users. But as the study showed, this advantage can, in some cases, turn 
out to be a disadvantage to users. The reason for this is that as the content 
and the design of a website are in constant change, an individual user will 
never be offered the possibility to build a permanent conceptual model of the 
website. For example one of the participants in the test was sure that he had 
seen the required service before in a particular webpage, from which it had 
most likely been removed.  

 Response time 

The other issue causing difficulties for many of the participants was the 
server’s response time. This issue was common among both experienced and 
inexperienced users. On some occasions, as no responses were received 
within an adequate time, frustration set in and another option was sought to 
perform the task such as highlighting another hyperlink. Some even began to 
question their actions and blamed themselves for the error that had occurred.   

User: “Is it something wrong with the computer or it is my 
fault?” 

User: “This is the link I have to click on, isn’t it?” 

 Difficulty to manage computers 

The test also showed that many of the user groups’ difficulties during the 
test were caused by: 

- Their lack of knowledge regarding the use of computers and the Internet. 
Since many of the participants in the test were inexperienced computer 
users, they had difficulties in properly managing the test computer.   

- Problems related to the age. Among the older population in the test 
group, problems such as the reduced vision and mobility caused some 
difficulties in enabling them to perform the required task. In relation to 
this issue, the size, font and color of the presented texts were some of the 
factors repeatedly commented upon.  

User: “The text is too small and I do not have my glasses 
here” 
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 The lack of pleasure and benefit 

During the test, many of the participants commented upon the lack of 
pleasure and benefits of the website, which in turn results in a lack of 
motivation to use the services offered in the borough’s website instead of the 
other possible communication channels such as the telephone. In other 
words, they considered the site to be boring where most of the efforts were 
focused on the presentation of facts rather than making it user-friendly and 
pleasurable. They also could not find any benefits that the use of the website 
could offer them. Furthermore, they suggested that performing the same task 
by using the telephone would take a fraction of the time spent in performing 
the required task.   

 User: “It is so boring. I can do other things that are more 
pleasurable.” 

User: “They write here that it is possible to call them 
throughout twenty-four hours, then I will call them and avoid 
these too.” 

 Language difficulty 

The language difficulty was found to be one of the major and more 
common problems among the participants in the test. Even though this 
difficulty was more common among the immigrant population who may 
possess a lack of language comprehension, the Swedish population was also 
confronted by difficult ies in grasping the words and phrases used. The use of 
bureaucratic language is found to be one of the sources for this difficulty.    

3.4 Findings 

The study showed that government websites are far from perfect and 
citizens are still confronted with problems and difficulties particularly when 
attempting to find and utilize the digitally provided information and services 
in the conduct of their daily affairs. In general, the identified problems 
presented in the previous section involved the identification of the following 
obstacles:  

• The user’s physical limitations and impairments 

The study indicated that a person’s physical limitations and particularly 
those related to normal aging, such as visual impairment and muscle control 
impairment, appear to be obstacles in managing and utilizing e-government 
services. It is known that these factors have a direct impact on the way the 
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older adults use the Web (Becker, 2004, 2005) and therefore different 
methods for approaching them are suggested (Shneiderman, 1998; 
NIA/NLM, 2000; Hanson, 2004). Therefore, if e-government initiatives are 
to succeed, it is of crucial importance to take these limitations into account 
in the design of websites and possible interaction forms in order to make use 
of the e-services on offer.  

• The overload of information 

The study showed that in many cases Internet users find themselves 
overwhelmed by information. This matter might cause cognitive overload in 
users, especially when attempting to scan and process the presented 
information. This issue is addressed in terms of ‘Information overload’. In 
this sense the concept of an overload of information defines situations when 
an individual is presented with an amount of information that exceeds his or 
her cognitive capacity. (Raoufi 2001; Hiltz and Turoff 1985; Sorensen and 
Ljungberg 2000) This issue, consequently, impairs a user’s ability to 
separate the relevant and irrelevant information and decreases their judgment 
and decision making capability (Schroder et al. , 1967).   

• The overload of visual attention 

Too many stimuli – such as flashing and animated images – together with 
simultaneous changes in different parts of the webpage resulted in the users’ 
inability to attend to the relevant stimulus. This issue is referred to as 
‘attention overload’ or more specifically as ‘visual attention overload’ (Dunn 
et al., 2003). Attention overload describes situations where “… people are 
presented with so many different stimuli that they are unable to adequately 
direct their cognitive processing to all of the inputs” while visual attention 
overload places a further focus on visual stimuli and addresses situations 
where “… people are given visual stimuli in a format that prevents them 
from effectively processing all of the stimuli.” (ibid., p. 47). It is also found 
that the representation format affects the task performance and that this 
differential is a result of cognitive fit (Dunn and Grabski 2001a; Umanath 
and Vessey 1994; Vessey and Galetta 1991). According to Dunn and 
Grabski (2001b) in high information load conditions, representation 
enhances performance, while in low information load conditions the task 
performance is not affected by the representation format (Umanath, 1994). 
In addition the observation indicated that the experienced users managed the 
simultaneous stimuli on the Web better than inexperienced ones, which in 
turn had less impact on their accomplishment of the task.   
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• The absence of an appropriate conceptual model  

The purpose of a website is to provide its visitors with appropriate 
information and services in order to perform their tasks. This matter requires 
the website to be both functional and usable. In this sense, usability defines 
the degree of compatibility of the website with the user’s cognitive 
characteristics (Goodwin, 1987). As the study indicated, the participants’ 
failures in performing the desired tasks were partly caused by the mismatch 
between their understanding and the designer’s – or service provider’s – 
understanding regarding the structure and logic behind the menus, frames, 
and hyperlinks provided.  

Hence, anything presented on the screen, such as colors, fonts, and 
graphics, is used by users to shape their  mental model (Santosa, 2003). This 
matter also explains their other difficulties concerning navigation; i.e. their 
perception of the state of the system, their position in the hierarchy of 
websites, and the possible actions in each state. Norrman (1998) underlines 
the importance of mental models when it comes to the design of usable and 
functional tools and he makes a distinction between three mental models  
which are of vital importance in the use of any kind of tools; i.e. the design 
model, the user’s model and the system image. Accordingly,  

 “The design model is the conceptualization that the 
designer has in mind. The user’s model is what the user 
develops to explain the operation of the system. […] 
However, the user and the designer communicate only 
trough the system itself: its physical appearance, its 
operation, the way it responds and the manuals and 
instructions that accompany it. Thus the system image is 
critical: the designer must ensure that everything about 
the product is consistent with and exemplifies the 
operation of the proper conceptual model.” (ibid., 1998, 
pp. 189-190)  

In an ideal situation the user’s model and the designer’s model are 
equivalent.  

• Disorientation.  

The non linear structure of hypertext enables an individual user to jump 
from one website to another. The user may posses some form of mental 
model of the web site and the structure and organization of the web pages 
including the available information within each one. However, as the study 
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found, it is difficult for an individual user to adapt a clear model of the 
whole system and the relationships within it. This issue in turn causes a 
problem called disorientation (e.g. Rumpradit and Donnell, 1999; Park and 
Kim, 2000). Some of the known causes involved in this issue are the general 
inexperience of using a system, the distraction caused by viewing a large 
number of items and the lack of an appropriate model of the organization of 
the website. (Foss, 1989)  

• The differentiation in interpretation.  

Hypertexts, clickable images, buttons, options appearing in combo boxes 
and list boxes, etc., all are chosen by the web-designer to represent the 
information or processes they are linked to, which in turn makes them 
abstract representatives for their target information or actions. In this sense 
and as the study indicated, the issue that raises concern is the mismatch 
between the user’s interpretation of these items and the designer’s 
interpretation and intention behind their use. This issue has a central position 
in the text-centered theory (Faris and Smeltzer, 1997) and the schema theory 
(Anderson 1984, 1990; Mandler 1984; Rumelhart 1980), which could also 
be applicable to digital environments. The difference between these 
perspectives is the understanding of texts – or presented information – by 
people.  

“Text-centered theory posits that meaning is contained 
in the syntax and core word meanings of the written text 
and readers are passive recipients of the text; 
understanding based on text-centered theory is syntactic 
understanding. Schema theory contends that users 
assimilate text information into existing knowledge 
structures and sets of expectations (schemas) to derive 
meaning. How a user interprets a written (or other) 
communication depends on the information presented 
and on the user’s schema. Understanding based on 
schema theory is semantic understanding.”  

(Dunn and Grabski, 2001b, p. 107)  

These theories have been applied to different issues caused by the 
differentiation of people’s interpretation; e.g. conceptual data models (ibid.) 
However, it appears to be easier to avoid this issue when dealing with a web 
page for a specific and known target group, rather than for a public website 
which addresses a heterogeneous population.  
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• The absence of subjective pleasure and perceived benefit.  

Beauty, pleasure, and fun are words that are used to describe one’s 
experience of something or an action, which in turn produces enjoyment, a 
state of positive affect. Their importance in the design of things has already 
been pointed out and is addressed as one of the people’s driving forces 
(Norrman, 2004; Furman and Ahola, 2002). These factors also made people  
agreeable to overlooking and coping with minor problems concerning a 
device (Norman 2004).  

Furthermore, as the study indicated, the lack of benefit is given as one of 
the reasons for ignorance of the available services on the Web by citizens. In 
other words, because of the lack of a known or perceptible benefit in the web 
environment, it is reasonable that citizens choose and use other tools which 
provide them with benefits such as usefulness and enjoyment. The issue of 
perceived benefit is characterized as ‘the relative advantage’ by Rogers 
(1995) and described in terms of how an innovation might offer a better 
experience than an existing one. Accordingly social status, over-adoption, 
and positive and negative incentives are named as possible factors 
influencing an individual user’s experience of an innovation.  

• The use of inconvenient language 

The use of unintelligible terminologies in the tested website proved to be 
one of the participant’s difficulties when attempting to find and utilize the 
desired service. This issue also includes the use of bureaucratic language. 
Irrespective of the reason for such use, bureaucratic language is found to be 
an obstacle to users, particularly immigrants, taking advantage of the 
services and information provided by authorities on their websites. Due to 
reductions in working memory capacity with the decreasing of performance 
on language comprehension tasks as result, even the elderly peoples are 
confronted with the same difficulty (Becker, 2004).   
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4 Agreeing on a fundamental model for 
acceptability 

4.1 Introduction 

Have you ever thought that there is something strange about the word 
‘good’? People use this word several times a day to explain their experience 
of an artifact, an event, a thing, etc. without pondering over its significance. 
What makes an artifact good? What does this word actually mean and which 
characteristics of the artifact does it refer to? Is it the manageability of the 
artifact that makes it good? Its usability? Or its pleasureability? Although 
there is no clear answer to these questions, what is obvious is that an artifact 
might be considered as a good artifact by one person, while not good enough 
– or even bad – by someone else. In other words, it is a question of personal 
experience and thus a product of both the artifact’s and the user’s 
characteristics. Therefore, in this case, it might be wise to give a central 
position to the user’s expectations, needs and personal characteristics.  

Whatever the word ‘good’ means, it has a clear impact on an artifact’s 
acceptability by its intended users, which in turn makes its achievement the 
ultimate challenge for designers. While moving in that direction, some try to 
meet this challenge by making use of intuition and experience – like artists – 
scientists try to approach it through theories, models, principles, and specific 
– or practical – guidelines. For instance, when it comes to computers and 
computer programs, scientists try to meet the challenge by describing and 
designating an order for people to interact and use them. This then resulted 
in the existence of an accepted truth for the models within the field of 
computer science and HCI. All these models have been criticized, 
appreciated, extended and refined over time. Some, such as the ‘Conceptual, 
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semantic, syntactic, and lexical model’ (Foley, et al. , 1990), ‘GOMS and the 
key stroke model’ (Card, et al. , 1980, 1983), ‘Stages of action model (or the 
action cycle)’ (Norman, 1988, 1998, 2004) have proved to be more powerful 
and practical than others and have thus attracted many followers.  

As the previous chapter found, the issue of navigation and finding the 
way in the digital environment, as well as difficulties connected to the 
utilization of digital services are not only a matter of usability, but also 
involve other issues such as language difficulty and disorientation. 
Therefore, in this thesis the ultimate challenge is rather viewed as an issue of 
acceptability than usability. As the chapter will discuss, the concept of 
acceptability not only includes usability, but also other issues of design 
relevant to this research project. Thus, the aim of the chapter is to argue for, 
and agree upon a context specific fundamental model of acceptability. This 
model is thought to contribute to the overall study as it lays the foundations 
for devising the new situation and the assessment process.  

The chapter begins by discussing the concept of acceptability and 
defining the attributes relevant to this study. A presentation of the 
fundamental model of acceptability in this research project is then presented. 
The chapter concludes with a presentation of the model’s contribution to the 
overall objective of the thesis. 

4.2 System acceptability: an introduction 

Nielsen (1993) defines acceptability in terms of both practical and social 
acceptability (Figure 4-1). Accordingly, the social acceptability “is implicitly 
concerned with whether or not a system’s intended users and other 
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Cost 

Compatibility 

Reliability 

Etc. 

Utility 

Usability 

Easy to learn 

Efficient to use 

Easy to remember 

Few error 

Subjective pleasing 



Part III: Devising the new situation 
 

 45 

stakeholders think the system is a legitimate, worthwhile, or ethical use of 
resources – regardless of how well it works by other criteria.” (Whyte and 
Macintosh, 2003, p. 17) Practical acceptability, among others, is defined by 
Nielsen (1993) in terms of utility, usability, cost, compatibility, and 
reliability. However, in this research project only utility and usability criteria 
are found to be relevant to the overall objective and thus are subjected to 
further discussion. It is worth noting that the choice of these criteria does not 
imply that others are unimportant. 

The terms ‘usability’ and ‘user-friendliness’ are two concepts that are 
often used interchangeably in literature, even if the former is rather viewed 
as a substitute for the term ‘user-friendliness’. According to Nielsen (ibid.) 
the term ‘user friendliness’ is an inappropriate term since: “[a)] it is 
unnecessarily anthropomorphic – users don’t need machines to be friendly to 
them, they need machines that will not stand in their way when they try to 
get their work done [, and b)] it implies that user’s needs can be described 
along a single dimensions by systems that are more or less friendly. In 
reality, different users have different needs, and a system that is ‘friendly’ to 
one may feel very tedious to another.” (p. 23) Hence, he defines a system’s 
usability in terms of learnability, efficiency, memorability, few errors, and 
subjectively pleasing (Figure 3-3).A further definition of usability is made 
by Shackel (1991) as: “The capability in human functional terms to be used 
easily and by the specified range if users, given specified training and user 
support, to fulfill the specified range of tasks, within the specified range if 
environmental scenarios” (p. 24) Echoing this definition, the International 
Standards Organization defines usability as “the extent to which a product 
can be used by specified users to achieve specified goals with effectiveness, 
efficiency and satisfaction in a specified context of use.” (ISO, 1998). 

Other researchers (e.g. Norman, 1999; Ashcraft, 1994) underline the 
importance of mental models in the process of designing usable systems and 
claim that gaining usability is about bridging the gulf of evaluation and the 
gulf of execution. This idea originates in ‘the seven stages of action model’ 
which is an approximate model of the way people perform actions. 
According to this model, “to get something done, you have to start with 
some notion of what is wanted – the goal that is to be achieved. Then you 
have to do something to the world, that is, take action to move yourself or 
manipulate someone or something. Finally, you check to see that your goal 
was made.” (Norman, 1998, p.46) Hence, there are four different aspects to 
consider when a goal is to be achieved, the goal, the world, the execution, 
and the evaluation (figure 4-2a). 
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The execution aspect starts with the goal, or the state that is to be 
achieved. As goals are often stated in a vague manner and do not describe 
what is to be done, they translate into intentions that are specific actions in 
order to attain the goal. Intention, in its turn, translates into a set of internal 
commands or action sequences, which are still mental events. The last stage 
is the performance of the action sequences upon the world. The evaluation 
aspect, on the other hand, begins with our perception of the world, which 
must be interpreted in accordance with our expectations, and is evaluated 
with respect to our intentions and our goal.  

These, in turn, form seven stages of action (figure 4-2b) (Norman, 1988, 
1998). Furthermore, this model leads to the identification of two gulfs; the 
gulf of execution; i.e. the mismatch between what the user intends to do and 
the allowable actions, and the gulf of evaluation that is the mismatch 
between the tool’s physical representation and the user’s expectations. 
Accordingly, four principles for designing usable systems are: a good 
conceptual model, visibility, good mapping and feedback.  

The criterion of ‘utility’, on the other hand, might be defined as “the 
question of whether the functionality of the system in principle can do what 
is needed” (Nielsen, 1993, p. 25). That is to say, while usability is a question 
of how well users can use the functionality of the system, utility refers to the 
things it can do.  

 

 Goals 

Evaluation 
Comparing what 

happened with what 
we wanted to happen 

Execution 
What we do to the 

world 

The world 

Goals  

Evaluation of 
interpretations 

Interpreting the 
perception 

Perciving of the state of 
the world 

Intention to act 

Sequence of actions 

Execution of the action 
sequence 

The world 

 

Figure 4-2, The action cycle (adapted and modified from Norman (1988, p.47) 

a b 



Part III: Devising the new situation 
 

 47 

However, while Nielsen’s (1993) model of acceptability for the majority 
suits the traditional computer systems, as shown in the previous chapter, in a 
digital environment such as a website there are factors other than usability 
and utility that might influence an individual user’s experience of the system 
and thus the overall acceptability of the system. For instance the previous 
study found several difficulties that are not addressed in the Nielsen’s model; 
e.g. the use of inconvenient language and terminologies, and the absence of 
benefit. In this thesis, these unaddressed difficulties are approached in terms 
of ‘accessibility’ and ‘perceived benefit’ (Table 4-1).  

With regard to e-government services and information, Poland (2001, 
p.9) defines accessibility as “the ease with which one can actually make use 
of the possibility of consulting government information electronically.” 
From this viewpoint, the difference between accessibility and usability is 
that the term accessibility defines “a threshold that is more or less easily 

Table 4-1, The identified difficulties in relation to attributes of acceptability. 
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crossed by someone with a given set of capabilities, or lack of them … 
[while ‘usability’ refers to] whether or not that person has a satisfactory 
experience after crossing the threshold. Accessibility can therefore be seen 
as a necessary condition for usability, but not a sufficient one.” (Whyte and 
Macintosh, 2003, p. 19) 

In recent years, the issue of accessibility, as a general term, has been 
addressed by many researchers (e.g. Aspden and Katz, 1997, 1998; Poland, 
2001; Clement and Shade, 2000; van Dijk and Hacker, 2003; Nilsson, 2004) 
who have argued for different models to deal with the access problem. For 
example, Clement and Shade (2000) argue for a universal access model, 
called the ‘access rainbow’, consisting of seven layers that a universal access 
must cover; i.e. the carriage facility, the physical devices, the software tools, 
the content/services, the service/access providers, the literacy/social 
facilitation, and governance and policy. For others, seven of the aspects that 
determine an electronic accessibility are found to be:  

“- Recognizability and localizability: the public must 
know what information is available from which 
government body, and how and where this can be 
located.  

- Availability: the information must be stored in a 
standard digital form  

- Manageability: the public must not drown in the 
quantity or complexity of the information, but instead be 
able to find their own way through the system. 

- Affordability: particularly if content has general social 
importance. 

- Reliability: i.e. correctness, completeness and 
authenticity of the information.  

- Clarity: in terms of content, context and presentation.  

- Accessibility: to people with visual and other 
disabilities.” (Poland, 2001, p.9) 

Furthermore, as with any other innovations, since the digital government 
services and information provided are relatively new and still accessible in 
conventional forms, their success is closely related to the user’s perceived 
benefits when utilizing these services. In this thesis the concept of perceived 
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benefit is defined in terms of ‘subjective satisfaction’ and ‘relative 
advantage’. Following this direction, subject satisfaction – as an attribute of 
usability – refers to “how pleasant it is to use a system” (Nielsen, 1993) 
However, there are different opinions regarding whether this criterion should 
be counted as an attribute of usability or a component of social acceptability. 
Relative advantage, on the other hand, defines the extent to which an 
innovation offers a better experience than the one it replaces (Rogers, 1995). 
Such advantages might appear in the form of economic terms; e.g. prestige 
and social status, or in other forms.  

4.3 Agreeing on a fundamental model of 
acceptability 

The previous section presented a general view of the concept of 
acceptability and discussed attributes relevant to this thesis, while at the 
same time it argued for two additional concepts found to be relevant to this 
research; i.e. accessibility and perceived benefits. Consequently, by putting 
these attributes together, a context specific fundamental model of 
acceptability emerges (Figure 4-3).  

In this model, the attribute of usability corresponds to Nielsen’s (1993) 
definition of this term while sharing the idea of bridging the gulf of 
evaluation and the gulf of execution (Norman, 1998) as a usability challenge. 
This in turn implies that providing an easy to learn and easy to remember 
system is approached by the suggested principles of a good design, including 
appropriate feedback, by Norman (ibid.). The attribute of utility, on the other 
hand, shares Nielsen’s (1993) definition of this concept.  

By borrowing the aspect of manageability and the aspect of clarity in 
Poland’s (2001) list of the aspects of accessibility, the attributes of 
accessibility in the model are viewed as a product of manageability and 
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clarity. Hence, manageability refers to both the manageability of the 
computer in use and the proposed solution.   

The perceived benefit, in turn, refers to both the system’s relative 
advantage and the user’s subjective experience compared to the former 
system.   

4.4 The model’s contribution to the overall 
objective of the thesis 

As stated in chapter two, the overall objective of this thesis is to find, 
develop, and assess a solution for providing citizens with a simple and 
effective way to access and utilize the digital services and information 
provided in government websites. To that end, the research process 
consisting of four steps is adopted initiated by studying the existing situation 
followed by devising the new situation, realizing the new situation, and 
finally assessing and evaluating the new situation. With regards to these 
steps, the fundamental model of acceptability in this chapter is to contribute 
to the overall objective of the research in two ways. 

Firstly, it sets out a list of requirements pointing out those criteria that 
should be taken into consideration when devising the new situation – 
including the technology used to achieve it – and to gain acceptability of the 
system among users. In other words, the model would be used as a checklist 
for finding the best solution from the alternatives, and to justify the use of 
the technologies chosen to achieve the solution.  

Secondly, the model facilitates a more structural assessment and 
evaluation of the developed system with regards to the system’s overall 
acceptability by users. Moving towards this goal, when in the assessment 
process the model is used to find out whether the acceptability criterion is 
reached, whereas, in the evaluation process, it is attempted to find an 
explanation for such an outcome by identifying the new solution’s 
advantages and disadvantages corresponding to the attributes of the model. 
To that end, the assessment process takes the form of finding answers to the 
indicators provided for each of the model’s attributes. These indicators are 
listed in table 4-2. In the table the new system to be developed and assessed 
in this thesis is referred to by using the word ‘assistant’, as its ultimate 
purpose is to assist citizens in finding and utilize the available e-government 
services in a website. 
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I-1: The target users should prefer to use the assistant to find 
a service instead of the current online website.  
I-2: The target users should prefer to use the assistant for 
utilizing a service instead of using the online service. 
 

The overall 
acceptability: 

I-3: The target users should experience no difficulties in 
communicating with the assistant. 
I-4: The target users should experience no difficulties when it 
comes to utilization the assistant. 
 
I-5: The target users should find it easier to navigate and 
find the supported services when using the assistant compare 
to the current online website. 
I-6: The target users should find it easy to understand the 
assistant’s speech output. 
I-7: The majority of the target users should find it easy to 
interact with the system verbally. 
 

Usability: 

Managability: 

I-8: The target users should find it easy to understand the 
used terminologies and language by the assistant.  

Clarity: 

I-9: The target users should find the presented information 
by the assistant supportive and relevant to their task 
compared to the current online website. 
I-10: The suggested service to the target users should 
correspond to their desired one.  

Utility: 

I-11: The target group should find it easier to find a 
particular service when using the assistant compared to the 
current online website. 
I-12: The majority of the user group should like the assistant 
as a means to gain access and utilize services compared to 
the current website. 

Perceived 
benefit: 

Table 4-2, The criteria of system acceptability and their indicators. 
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5 Arguing for a digital assistant solution 

5.1 Introduction 

As was shown in the study conducted on the borough  of Kista’s website, 
citizens are confronted with difficulties associated with navigation and way-
finding when attempting to find and deal with a particular e-government 
service on the authority’s website. What is obvious is that the total value of a 
web-based information system is negatively affected by adverse navigation 
design (Kaukal and Simon, 1999) which consequently – as the study 
indicated – results in the system failing to live up to its intended objective 
and in the worse case scenario, a system failure (Mahrer and Simon, 1999). 
Therefore, one of the most challenging aspects of the web-based information 
system design is to create useful navigation systems (Davenport and 
Laurence, 1998). Today, the most common method for designing navigation 
in websites is to fit all the information into a hierarchical classification 
scheme or directory structure, which is not only subjective but also 
expensive to build and maintain (Brain and Page, 1998). Thus, as chapter 
three showed, this method tends to fall short in several aspects.  

What is obvious is that when designing a website, the intended user’s 
mental and physical activities should be taken into consideration. The reason 
being that when an individual user seeks a particular service, s/he physically 
follows a route by clicking links or icons toward their desired service, while 
mentally s/he is engaged in the process in form of way-finding (Kerr, 1990) 
that involves route planning, mental representation and distance estimation 
(Darken et al. , 1999). Therefore, when users interact with informational 
websites, the main load is on their mental activities (Santosa, 2003) rather 
than their physical ones.  
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Towards that end, the objective of this chapter is to argue for a digital 
assistant solution in order to resolve the navigation and way-finding 
obstacles and their associated difficulties. Bearing this in mind, the chapter 
begins with a short presentation of other existing technologies and the 
reasons for discarding them in favor of the suggested solution which is 
presented in the subsequent section. The chapter continues with a 
presentation of the concept of a ‘digital assistant’ and what it is thought to 
mean in this thesis. The chapter ends with a brief discussion concerning the 
way the suggested solution is expected to meet the criteria of the 
fundamental model of acceptability.  

5.2 Some existing solutions  

Nowadays, there are several methods and technologies that address the 
issues connected with navigation. However, since there is not enough scope 
here for a more comprehensive review of academic evidence for or against 
all of them, this section will contain only those that are found to be relevant 
to the objective and context of this work. The section is concluded by the 
statistical figures resulting from an inquiry on the entry webpage of 16 
municipalities’2 website with populations over 90 000 (SCB, 2004b) in 
Sweden. The result of the study is used to illustrate the popularity of the 
presented technologies and methods among municipalities – as 
representatives of government authorities – in Sweden. The study was 
conducted at the beginning of January 2005.  

 Discarding index lists and site maps 

Index lists and site maps might be considered as two of the most popular 
methods used to help Internet users to find particular information or service 
in a website. For instance, as the inquiry found, 12 of 16 examined websites 
were equipped with either an index list or a site map. While index lists might 
be characterized as linear alphabetically ordered terms directing towards 
particular information, service, or webpage, a site map is rather an 
illustration of the site in the form of a tree or network diagram 
(Schneiderman, 1998).  

Despite this difference, both index lists and site maps are highly 
subjective. This in turn implies that the user’s success in finding information 

                                                             
2 The study was conducted on the website of the following municipalities: 
Stockholm, Norrköping, Jönköping, Helsingborg, Lund, Malmö, Borås, Göteborg, 
Örebro, Västerås, Gävle, Sundsvall, Umeå, Uppsala, Eskilstuna, and Linköping.  
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depends on how descriptive the terms used are and whether the designer’s 
and the user’s interpretation of a particular term matches. This issue makes it 
even harder for people with native languages other than that used in the 
website to successfully utilize these facilities. Furthermore, as presented in 
chapter three, the use of such aids often requires computer and Internet skills 
and knowledge, which are more often missing among novice computer 
users.  

 Discarding search facilities 

Another widespread facility in the Internet that may even be used in 
single websites is the search facility. This technology was used in the 
website of 14 of 16 municipalities that were used in this study. The main 
objective of search facilities – such as search engines and meta-search 
engines – is to help users to find their desired information by presenting 
them with a list of hyperlinks pointing to resources that match the entered 
query terms.  

But despite employment of efficient information retrieval for gaining 
more accuracy, users are still not satisfied with the result presented and the 
search process (Poo, et al. , 2003), partly due to the large number of hits. 
Hence, research in this topic showed that users of search engines are not 
likely to go beyond the first 20-30 suggested links (Roussinov, 1999). Thus, 
it is found that this issue worsens when the user is unfamiliar with the search 
topic, which more often than not causes the input of few query terms (ibid.). 
Further reasons for receiving a large number of links in return are found to 
be the generality of the used terms by the user during a query and his/her 
lack of knowledge and skill to utilize the facility (Bradfort and Marshall, 
1999). In recent years, different attempts aimed at improving the accuracy of 
search engines have taken place, among which the hybrid approach of 
combining concepts used in user profiling and information filtering (ibid.), 
and information filtering based on feedback from users through rating of the 
relevant pages could be named. But due to the problems already mentioned, 
this solution still falls short when it comes to coping with navigational 
difficulties. 

 Discarding customization and personalization 

The main idea associated with customization and personalization 
approaches – in contrast to the classical approach of web design that results 
in general in a more static website – is that a website has to be adaptable, 
either by the user or automatically, to the user’s needs. Leading on from this, 
the major difference between a customizable web site and a personalized one 
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relies upon the automation of the process of adoption. In other words, 
“customizable or adaptive systems can provide a partial solution to the 
problem, by allowing users to express their preferences as to the function or 
appearance of a user interface, yet this still places the burden of change upon 
the user. A central tenet of this class of systems is that the interface works 
purely as a tool, manipulated directly by its user” (Keeble and Macredie, 
2000, p. 359). A personalized interface, or intelligent user interface, on the 
other hand, “… is one where the appearance, function or content of the 
interface can be changed by the interface (or the underlying application) 
itself in response to the user’s interaction with it. The system will typically 
contain some component, which receives signals or events from the interface 
as the interaction progresses, and uses some rules to effect adaptation of the 
interface based on a set of criteria.” (ibid, p. 359) The existing 
personalization techniques according to Wu, et al.  (2003) are: a) cookies; 
small data files stored on the user’s computer, b) profile-based 
personalization; the user’s submitted personal information such as age, 
interest and gender, c) personal tools; allowing users to create shortcuts to 
links or information that are of interest, d) opportunistic links; automatic 
links generated by a set of rules that are triggered by users’ activities, e) 
recommender systems; collaborative filtering and content filtering for 
providing personalized recommendations based on users’ preferences.  

With reference to the objective of this thesis, even though these 
technologies prove to be applicable in different application areas, their use 
requires advanced computer skills. Furthermore, using the personalized user 
interface technology may not suit the e-government services as many of the 
services offered might be addressed by citizens only a few times in their 
lives. As the inquiry indicated, these technologies are not used in any of the 
examined websites.  

However, a more simple form of this solution is suggested to improve the 
functionality of the developed digital assistant, which will be returned to in 
chapter ten.  

 Discarding information agent technology 

“The deriving idea of information agent technology is 
the development and effective, efficient utilization of 
autonomous computational software entities, called 
intelligent information agents, which have access to 
multiple, heterogeneous and geographically distributed 
information sources as in the Internet or corporate 
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internets. The main task of such agents is to perform 
pro-active searches for, to maintain and to meditate 
relevant information on behalf of their users or other 
agents. This includes skills such as retrieving, 
analyzing, manipulating and fusing heterogeneous 
information as well as visualizing and guiding the user 
trough the available, individual information spaces.” 
(Klusch, 2001, p. 338) 

Accordingly, the three dominant approaches for building an information 
agent are: 

a) User programming. In this approach, the process of the programming 
of the agent rests on the user. This could be done for example by using 
a collection of user-programmed rules. Using such agents requires the 
user to possess knowledge and skills regarding the programming of 
the employed agent, which is missing from a large group of citizens. 

b) Knowledge engineering. An agent developed in this approach is pre-
programmed with knowledge about the user and the application area. 
Two problems related to this type of agents are that their knowledge is 
relatively fixed, they are domain specific and their development 
requires considerable efforts from the knowledge engineer, which 
make them inappropriate to e-government services with an extremely 
heterogeneous user group. 

c) Machine learning. By adopting this approach, an agent would acquire 
the knowledge about the user and different applications automatically. 
Despite its advantages such as the adaptation to an individual’s habits 
and performance, this type of agent raises the issue of trust between 
the user and the agent. Furthermore, it is not suitable for e-government 
services since these services are not frequently used by citizens.  

 Discarding information visualization in 3D and virtual reality 

Information visualization deals with the creation of a better interaction 
between users and computers by means of displays, or interfaces; i.e. “a 
communication channel between two agents that are cooperatively 
performing a task” (Waterworth, 1992, p. 33). In other words, the aim of 
visualization is to present the data in such manner that it can be easily 
overviewed, selected, captured, and, on demand, manipulated (Shneiderman, 
1998) by an individual user. Furthermore, visualization might take place in 
2D, 3D or a virtual reality environment; e.g. FilmFinder (Ahlberg, 
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Shneiderman, 1994), Cone tree (Robertson, et al. , 1991), Perspective Wall 
(Mackinlay, et al. , 1991), the WebBook (Card et al. , 1996), InfoVis tool 
(Kirner and Martins, 2000), and visualization support for managing 
information overload by browsing the search results (Turetken and Sharda, 
2001).  

Even though this method is powerful with reference to the improvement 
of human-computer interaction, its presented content and the way data are 
visualized suffers from subjectivity. In other words, to find a certain service, 
users are forced to adapt themselves to the presented interface rather than 
vice versa. Furthermore, to illustrate data in 3D and Virtual reality, 
additional hardware and equipments are needed, which is expensive to 
purchase and requires specialist knowledge for its use. For that reason, these 
techniques are unsuitable for e-government services where many of its users 
are computer beginners. 

5.3 The suggested solution  

For many years, researchers have tried to find ways to develop useable 
interfaces. Thus they have tried to develop systems able to communicate 
with human beings using speech – one of the most natural, comfortable and 
flexible methods of communication among people.  

Bearing this in mind, and in order to provide citizens with a facility for 
accessing and retrieving digitally provided services, a ‘digital assistant’ 
solution is suggested. A digital assistant (or embodied conversational agent) 
is meant to imitate a human assistant and refers to an anthropomorphic 
interface having a dialogue with the user, while drawing on some aspects of 

 

The available information 

The desired information  

Dialog The assistant 

User 

Figure 5-1, The digital assistant solution in relation to the user agent 
and the available data 
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human-human interaction (Whyte and Macintosh, 2003). 

Further, it can be described as an application that possesses knowledge 
regarding the available information and services and the location where 
these are stored, and at the same time allows users to obtain their desired 
services by means of dialogue (Figure 5-1). Consequently, the main parts of 
the suggested system consist of the avatar, the interaction facility and the 
agent. The term ‘avatar’ refers to an animated graphical character that 
represents the virtual assistant to users. In contrast to the use of avatars in 
computer mediated communication between people, where it represents 
either part of the conversation, here the avatar represents a fictional agent. 
The idea of using embodied interfaces is not new. For example it has been 
used for increasing the intangibility of the speech in spoken interfaces 
(Beskow and McGlashan, 1997), improving the interaction between the user 
and the system (Cassell et al. , 2001), and ambient intelligent home 
(Bartneck, 2003).  

Using natural language for interacting with the system is expected to 
contribute to the system’s perceived usability by users. A simple version of 
this method is used in automatic inquiry systems accessible through a 
telephone to provide users with certain information without a service 
representative being involved. The interaction with this kind of system 
occurs through pushing the keys on a touch-tone telephone or uttering one of 
the few words that the system understands. Unfortunately, since the dialogue 
is rigidly structured and menu driven, and in the most cases is accompanied 
by lengthy explanations, systems built upon this kind of technology are 
failing with respect to the expected usability (Aust et al. , 1995). Hence, 
when using this kind of system, the user is forced to remember a set of 
commands, which in turn increases the mental workload on the user. 
(Luximon et al. , 2001) 

Recent advances in speech recognition, speech synthesis and speech 
understanding have made it possible to build systems that allow two-way 
speech-based interaction in restricted domains, so-called spoken dialogue 
systems of conversational interface. The aim of this kind of system is to 
allow users to talk naturally, as if they were talking to a human operator. 
(López-Cózar et al. , 2002) The word natural in this sense means that the 
system “understands and acts upon what people actually say, in contrast to 
what one would like them to say.” (Gorin et al. , 1997, p. 113) Dialogue 
systems have been developed and applied to a variety of areas, including 
weather forecasting (Zue et al., 1997, 2000), travel information (Zue et al., 
1994), railway ticket reservation (Lamble et al. , 2000), automatic call 
routing (Lee et al., 2000; Gorin et al., 1997; Kellner et al., 1997), foreign 
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exchange with support for three different languages (Meng et al. , 2002), 
language learning (Ehsani et al. , 2000), and information extraction (Flycht-
Eriksson, et al., 2003; Flycht-Eriksson, 2003). The advantage of these 
systems compared to the automatic inquiry systems relies on the ability 
offered to interact with the system intuitively by using natural language 
rather than touch tone keys or a set of predefined words. Consequently, the 
user is not forced to remember complex instructions and this makes the 
utilization of the system easier and more natural.  

Of course as with any other techniques and methods, there are 
researchers; e.g. Shneiderman (1998) and Suchman (1997), who have doubts 
about the idea of providing users with the possibility to interact with 
computers using spoken language as a usable and acceptable way of 
interaction. Their doubt, in the main, relies on the lack of evidence regarding 
the idea’s contributions in relation to direct manipulation. On the other hand, 
after years of research and development the same difficulties do not confront 
researchers as was the case in  past years. Beside, as previously  mentioned, 
this idea has been successfully implemented and tested in different contexts.  

It is worth noting that the terms ‘assistant’ and ‘avatar’ are used 
interchangeably in this thesis, but in contrast to the avatar that refers to the 
graphical character of the system, the term assistant is used to refer to the 
system’s software including the dialogue manager, speech recognition and 
other vital parts of the system. However, it should be noted that unlike 
information agents previously described in this chapter, a digital assistant 
does not possess any remarkable intelligence. 

5.4 How a digital assistant solution is expected to 
meet the criteria of the model of acceptability 

As previously mentioned, a digital assistant could be characterized as an 
embodied conversational agent, the main objective of which is to assist an 
individual user in the performance of a task, either by directing the user to 
the correct service or by assisting the user to utilize the service by means of a 
dialogue. Thus, three vital parts concerning the utilization of the assistant 
can be identified as: the user interface, the assistant’s functionality and the 
dialogue generator. In this respect, the user interface refers to both the 
graphical interface and other input and output devices such as the keyboard, 
mouse pad, speakers, and microphone. Therefore, in regard to the criteria of 
the fundamental model of acceptability (Figure 5-2), the accuracy of the 
assistant’s functionality is the factor that contributes most to the utility 
criterion, while whether other criteria are met is a matter of the interplay 
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between the dialogue generator and the user interface.  

Furthermore, how the suggested digital assistant is expected to meet the 
criteria of the fundamental model of acceptability is given below.  

 Usability 

The usability criterion is expected to be met:  

a) By providing users with a conversational interface, where an 
individual user is able to interact with the system by means of natural 
language, the most common form of interaction between people. This 
in turn is expected to bridge the barrier caused by the lack of computer 
and Internet abilities among the novice users.  

b) By simplifying the graphical interface. By offering users the 
possibility to converse with the assistant, the necessity for presenting a 
large number of items and information would be removed. This in turn 
is expected to make it possible to design a graphical interface 
containing only relevant information and images.  

c) By simplifying the process of interaction. An assistant builds upon 
conversation and is expected to go beyond point and click. This means 
that when interacting with the assistant – unlike the current web 
design that is based on direct manipulation – an individual user is 
offered the possibility to explain his/her desire by putting it into words 
instead of scanning the entire website to find the desired service.  

Even though the suggested solution in respect to the usability criterion 
may appear optimistic, the key question remains to find out which metaphor 
is more usable, the suggested one, or the accepted metaphor of direct 
manipulation (Shneiderman, 1998). However, it is noticeable that the 

The system’s 
overall acceptability 

Usability 
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Accessability 

Perceived benefit 

Managability  

Clarity 

Figure 5-2, The fundamental model of acceptability 
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fulfillment of the usability criteria depends on, among other things, the 
accuracy of the used text-to-speech and speech-to-text converters.  

 Utility  

As previously mentioned, the utility criterion defines the question of 
whether the functionality of the system in principle can do what is required. 
As suggested, the user’s interaction with the assistant should  result in the 
retrieval of a certain service or information. Therefore, unlike a website 
where users are more often confronted with a mass of alternative actions, 
services, and information, the result of the user’s interaction with the 
assistant will be a single service or information. However, the accuracy of 
the retrieved services is tremendously dependent on the accuracy of the used 
speech understanding and speech recognition system.  

 Accessibility 

With reference to the concept of accessibility, the digital assistant 
solution is an attempt to resolve the accessibility problem by the fulfillment 
of the manageability and clarity criteria of the system’s accessibility. Since 
users are offered the possibility to interact with the computer (and the 
service) verbally, the suggested solution is expected to contribute to the 
fulfillment of manageability, particularly when dealing with novice users 
and citizens with visual impairment and other impairments associated with 
ageing.  

On the other hand the fulfillment of the clarity criterion is for the most 
part a question of the applied approach rather than the used technology. In 
other words, the achievement of this goal demands employment of a user 
centered approach and the involvement of representatives of the system’s 
intended users in the process of design which in turn is expected to 
contribute to the use of simple and understandable terminologies.  

 Perceived benefits 

Even though all the previously mentioned criteria might, to a greater or 
lesser extent, affect the user’s perceived benefits when utilizing the assistant, 
there are other factors such as their subjective satisfaction and those 
connected to the design of the graphical interface that are also of importance.  

Consequently, the proposed digital assistant in this thesis is expected to 
contribute to the user’s perceived benefits by offering an entertaining, 
natural and easy means of interacting with the computer and the e-
government services.  
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However, whether the suggested solution meets these expectations is a 
question that the assessment and evaluation of the digital assistants presented 
in the next chapter will answer. The outcome of these studies is presented in 
chapters seven and eight.  
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6 Realizing the digital assistant solution 

6.1 Introduction 

As was found in chapter three, citizens are confronted with major 
difficulties when they attempt to utilize digitally provided e-government 
services in the authorities’ websites, which in turn is believed to give rise to 
issues such as digital exclusion and thus social exclusion. For that reason, 
chapter five argued for a digital assistant solution to approach these 
difficulties and thereby gaining the objective of the thesis, while at the same 
time it is expected to correspond to the criteria of the fundamental model of 
system acceptability.  

It is worth noting that in recent years attempt was made to meet a 
particular group of people’s needs or to simplify their tasks by means of 
conversational agents, as this approach has already been applied to different 
application areas. For instance, conversational agent technology was 
employed in telephone based systems such as CEI for retrieving city event 
information from databases (Mast et al. , 2002), and routing telephone calls 
(Gorin et al. , 1997). For others, it was used by Lamel et al.  (2002) in the 
design of Mask kiosk for retrieving travel information. The interaction with 
this system was enabled through a multimodal input – in the form of touch 
and speech – and multimedia output – in the form of sound, speech, text and 
graphics. Through the development of WebGALAXY, Lau et al.  (1997) 
succeeded in demonstrating the possibility of accessing information and 
services on the World Wide Web and other online sources by making use of 
the advances offered in voice recognition, natural language understanding 
and other related technologies. Concerning embodied conversational agents 
even Rea (Cassell, 2000; Cassell, et al. , 1999), Olga (Beskow and 
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McGlashan, 1997), and Gandolf (Thorisson, 1997) can be named. For 
instance by incorporating properties of embodied human-human 
conversation into human-computer interaction, Rea is designed to behave 
verbally and nonverbally in terms of properties like humanlike body, 
feedback and turn request, user discover model, and conversational 
functions. Attempt was even made to apply personalization in embodied 
conversational agents (e.g. Cavalluzzi, et al. , 2004). 

The application to be presented in this chapter differs from other 
previously mentioned studies since it is intended to make e-government 
services accessible to citizens, who form a larger and more heterogeneous 
user group, with special emphasis on those who may be at the edge of the 
digital divide such as elderly people and immigrants. The application 
presented in this chapter only represents a prototype of the system and is not 
fully complete. It is developed by the AVANTI-project team in Kista, and 
represents the modified version of the system. The modification of the 
system was based on the outcomes of a preliminary evaluation test, the aim 
of which was to provide feedback to the developers and technical partners to 
enable them to improve both the prototype and the provided technologies.  

 Within the scope of AVANTI-project, three other prototypes by other 
city partners are also being developed each of which target different 
application areas (Whyte and Macintosh, 2003). The first application which 
was developed by Edinburgh was principally applied to a) the Library 
related information and services which was intended to provide users with 
assistance to obtain information about the procedure and the requirements to 
join the library, b) the council’s A-Z of service databases, and c) the 
council’s most frequently asked questions. The second application was 
developed by Lewisham and was applied to Housing benefit information and 
advice, as well as online opinion polls and surveys. Finally, the third 
application, the Ventspil’s application, was developed to provide a chosen 
user group with assistance concerning information retrieval and navigation, 
as well as filling up on-line forms.  

This chapter aims to present the designed and developed prototype by the 
AVANTI-team in Kista. For that reason, the chapter begins with 
presentation of the purpose of the application including its application area, 
the generic requirements, and identified user requirements. The overall 
architecture of the prototype is then presented, followed by a discussion 
regarding three essential parts of the prototype, i.e. its user interface, its 
functionality and the dialogue generator. 
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6.2 The purpose of the application 

 The vision  

 In Kista, one of the eighteen Boroughs in the City of Stockholm, there is 
a public service, called ‘Meeting Point Kista’. It is a public meeting point 
and a one stop shop place where Kista Borough Council (citizen's office), the 
regional Insurance Office, the Swedish National Tax Board, the Swedish 
National Labor Market Administration, and the Swedish National Board of 
Student Aid have their front offices. Applying a ‘one stop shop’ concept 
provides citizens with the opportunity to resolve a problem or perform a task 
by addressing one physical location regardless of which authority or agency 
the matter pertains to. On the other hand, when it comes to the provision of 
digital services and information, each of these authorities and agencies have 
their own websites accessible on different URL addresses and with their own 
individual design.  

Influenced by ‘the meeting point Kista’ (Figure 6-1), the defined vision 
of the prototype developed here was to: a) provide citizens with a digital one 
stop shop such as that available in physical form in Kista, and b) decrease or 
resolve difficulties associated with navigation and way-finding in the digital 
environment, while decreasing the complexity of the utilization of the 

 

 

How can 
I help 
you? 

Figure 6-1, The vision of the prototype 
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provided services. The approach to realizing this vision was to provide 
citizens with a virtual assistant able to offer them assistance in finding and 
utilizing the available services as if they were conversing with a human 
assistant.  

 Generic and user requirements 

The generic requirements for the design of the prototype were explicitly 
declared in AVANTI-project (Laidlaw, 2003) as: a) providing users with 
useful services, by adopting ‘killer application philosophy’, or ‘all in one 
philosophy’, b) ease of use, c) ease of access, d) ease of understanding, e) 
ease of manipulation, and f) rapid feedback.  

Furthermore, in order to identify the intended users’ needs, interests and 
requirements, a user group consisted of representatives of citizens living in 
the borough of Kista, including minority groups such as immigrants, elderly 
people, those with handicaps and disabilities, as well as service providers has 
been established. The following interviews, questionnaires and road shows 
with the user group resulted in the identification of the following user 
requirements (ibid.):  

a) The management of the system should be made as easy as possible. 
This means that no extra installation of software on the client side 
should be necessary, while the service providers should be given the 
opportunity to easily modify and change the existing content and 
dialogue, or add new ones.  

b) The Access Channels should be personal computers and Kiosks, 
which are available at the library, Husby e-cafe (a public e-cafe 
sponsored by the borough of Kista), service flats for elderly people, 
Meeting Point Kista, and at homes.  

c) The key criteria for the design of the user interface were found to be:  

- Accessibility. It should be easy to access the application.  
- Font size. The size of the presented texts should be chosen to suit 

citizens with visual impairment.   
- Moderate use of icons and colors.  
- Clean graphical user interface. The graphical interface should 

contain the minimum number of elements. 
- Avatar. The virtual assistant should be represented by a character.   
- Access to recorded conversation. The application should be able to 

record the conversation between a user and the avatar and provide 
the user with the possibility of reviewing it.  
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- Content explanation. Simple illustrations and photos should be used 
to explain vague words and contents.  

- Multimedia output, in form of text, speech and graphics.  
- Multimodal input, in form of speech and text.  

d) The key criteria for the avatar were found to be: 

- The Avatar should be recognized as a nice, friendly and helpful 
assistant designed from a user perspective.  

- The Avatar should be able to help the user to obtain information or 
interact with the service provider by using basic terminologies, while 
the use of difficult terminologies and bureaucratic language should 
be avoided.  

- The Avatar should be able to provide the user with appropriate 
feedback regarding the state of the system and whether his/her 
question/matter has reached the service provider.  

- The Avatar should be able to respond appropriately according to the 
user input.  

- The Avatar should deliver verbal responses with a Swedish accent, 
diction and generally accepted pronunciation with a suitable speed 
for easy comprehension 

 The application area 

Further, through a dialogue with the user group and the staff at ‘Meeting 
Point Kista’, the research team decided to apply the avatar solution to four 
services: 

1.  General information about Meeting Point Kista, such as the 
represented authorities, its opening hours, its location.  

2. The problem/fault reporting service connected to the central service 
centre for all problem and fault reported in Stockholm. At that date, the 
centre received about 120 000 reports a year, of which approximately 
10 per cent were received digitally. The two most frequent reports 
registered by this centre concerned the deficient snow clearance and 
icy pavements. At the time the project was running, a brief description 
of this service containing both e-mail address and phone number to the 
centre, plus a form for reporting possible fault/problems were available 
in both the web site of Stockholm and the website of the borough of 
Kista.  
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3. The call-back service provided by Meeting Point Kista. The service, 
which was available on the website of the borough of Kista allowed 
citizens to get in touch with the front office staff in Meeting Point 
Kista by submitting their phone number on the web.  

4. Submitting view points for mandatory consideration to the e-
Parliament website of Kista. This service was one of several available 
services in the Kista’s e-parliament website. 

6.3 The overall architecture of the assistant 

Figure 6-2 illustrates the architecture of the prototype, including the 
external services and the graphical user interface.  

The system is developed and run on a PC with Microsoft OS (Windows 
2000 server edition), equipped with SQL 2000 and Avanti toolkit. The 
development environment consists of a Windows 2000 server edition, the 
Avanti Tool Set (Business Execution Environment and The Business 
Develop Environment), and Rational Rose. The Business Develop 
Environment is used for creating conversations, configuring natural language 

Figure 6-2, The assistants architecture and its relation to the supported services 
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processing and inter-working with other systems, while the purpose of using 
the Business Execution Environment is to test these components and then to 
run the process engine. 

Communication between the application and the fault/problem reporting 
service and the call back service is made possible by using HTTP POST and 
through a SMTP server. To support the e-parliament viewpoint submission a 
modified version of a control type called navigate URL was used. By this 
means, on demand, the user is presented with the existing e-form on the e-
parliament website by pushing up the webpage containing the e-form. These 
solutions made it possible to test two different types of support for the 
selected services, namely, a) collecting and submitting the required 
information through a dialogue with the user and forwarding them to the 
service provider, and b) redirecting the user to an already existing webpage 
containing relevant information or the desired service. 

In the study phase of the project, it became obvious that members of the 
user group tend to have different requirements as to how the interaction with 
the avatar should occur. For example, some of them preferred speech, while 
others found themselves more comfortable with keyboard, or direct 
manipulation using mouse or touch screen. Therefore, in line with these 
requirements, the system is designed to accept interactions in form of both 
text and speech. To make this intention possible, the text-to-speech system 
Infovox Desktop, which is a diaphone based multilingual text -to-speech 
engine for PC is employed. It transforms the text generated by the 
application into speech. Furthermore, BaBear, which is  a speech recognition 
system, is used to transform the user’s speech into text and then input it to 
the AVANTI application. During a session, all exchanged dialogues between 
the system and the user were recorded in a log-file for further studies. 

6.4 Three essential parts of the assistant 

Below, three essential parts of the assistant are presented. These parts 
consist of the user interface, the system’s functionality, and the dialogue 
generator.  

6.4.1 The user interface 
The interface, through which users are able to interact with the 

application, consists of the graphical interface and the input and output 
devices.  

The graphical interface is divided horizontally into two frames, the record 
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of the conversation being presented in the left one, and the right frame being 
reserved for the presentation of additional task related information (Figure 6-
3c) The avatar in the graphical interface was initially represented by two 
different characters, Suzan (Figure 6-3b) – a humanoid character included in 
the toolkit, and a dog character (Figure 6-3a) – a cartoon character ordered 
by the project team in Kista. Initially, these characters were implemented on 
an earlier version of the assistant and were evaluated. The result of the 
evaluation (Raoufi and Forsgren, 2003) showed that the dog character was 
more liked by the user group than the humanoid character.  

The study even showed that when using the humanoid character, users 
expected the avatar to act intelligently, as a human agent. These findings in 
turn resulted in the use of the dog character in the modified version of the 
application. It was even expected that the use of a dog character mirror the 
system’s possible shortcomings, since, unlike human agents, dogs are 
expected to do mistakes. When a user is required to redirect to a website, the 
main dialogue window minimizes while the target webpage pops up and the 
avatar remains on the screen (Figure 6-3d)  

 

 

 

  

a b 

c d 

Figure 6-3, Samples of the prototype’s graphical interface 
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The character is designed to provide users with visual feedback regarding 
the state of the system by playing different gestures. Some of these gestures 
are shown in figure 6-4.   

In the initial version of the application, the text generated by the 
application appeared in a speech bubble (Figure 6-3a and 6-3b). This text 
remained unchanged until a new text was generated. However, as the first 
evaluation phase discovered, this solution entails some difficulties for the 
users. For instance, this problem was more noticeable when the user’s 
response to the question asked by the application contained inappropriate or 
unrecognizable words. In such situations the user was either provided with a 
list of optional answers, or requested to rephrase the input. In these cases, as 
the original was replaced by a new text some of users found it difficult to 
remember the initial question. Therefore, in order to overcome this issue, in 
the modified version of the interface, the bubble speech is replaced by a 
scrollable text box containing both the user’s input and the application’s 
responses during a session (Figure 6-3c). 

In order to interact with the system, a user is able to either use the mouse 
and keyboard or microphone. The system’s output occurs in the form of both 
text and speech. 

6.4.2 The assistant’s functionality 
As mentioned previously, the main aim of the application is to assist 

citizens in finding and using available information and different services by 
means of a dialogue based application. Therefore, achieving this objective 
requires the fulfillment of at least four criteria by the application:  

1. Possessing knowledge about the available information and services and 
their application area. 

2. Ability to identify the user’s intention through the explanations given.  
3. Ability to provide the user with only relevant information and services. 

 

Greeting Reading Showing Thinking Uncertain 

Figure 6-4, A sample of the dog’s gestures. 
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4. Ability to assist the user with the utilization of each service. 

For that reason, the application is designed to follow a functionality tree 
which is illustrated in figure 6-5. As the figure shows, a session always starts 
with the presentation of general information regarding the application, and 
the supported services (Figure 6-5, area A).  

Furthermore, in order to provide users with a dialogue based system to 
assist them in finding and using a particular service by means of a dialogue, 
knowledge regarding the words or subset of words (phrases) that could 
possibly be used by a user to explain a particular desire or matter proved 
necessary. Therefore, through a preliminary study toge ther with the service 
providers, the application area of each of the supported services has been 
identified. For example the fault/problem reporting service was found to be 
useable for reporting matters such as insufficient snow cleaning, out of order 
escalators and elevators, damages to park benches, etc.  

A. Presentation of the application and the existing services 
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Figure 6-5, The decision tree of the prototype 
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Thereafter, for each of these application areas, the unique words or 
combination of words that could possibly be used by users when explaining 
a mater have been identified. For instance, the subset of words ‘insufficient’, 
‘snow’, and ‘clearance’ were found to be indicators for the user’s desire to 
report insufficient snow clearance which is a service handled by the fault 
problem reporting service (Figure 6-6). These identified words have been 
added at a later stage to the application’s knowledge bank.  

Thus, during a session, the application looks for a match between the 
input text and the stored pre-defined words and phrases in its knowledge 
bank. When a match is found, the application generates a feedback in the 
form of text and waits for a new entry from the user, otherwise the user will 
be asked to rephrase the input. After two failures, the user will be redirected 
to the callback service.  

When a service is identified, the application does either of the following 
actions: a) directs the user to the service’s existing webpage (Figure 6-5, 
CC), b) presents the desired information on the left side of the screen, 
(Figure 6-5,  EA), or c) asks the user about the required information for 
carrying out a service, and forwards them to the service provider (Figure 6-5, 
BB).  

6.4.3 The dialogue generator 
Figure 6-7 (next page) illustrates the initial part of the applied dialogue 

tree. As shown each session begins with general information regarding the 
application and its abilities. For instance a successful dialogue between an 
individual user and the application for reporting a fault is expected to occur 
as below: 

Assistant: I can help you with FAULT/PROBLEM 
REPORTING and SUBMITTING VIEW POINTS for 
mandatory consideration. I can even ask somebody from 
meeting point Kista to CALL you. Type quit to end the 
session. What can I do for you? 

User: Report a problem 

Services and 
information 

Their applicatin 
(Problems that could be 
resolved by using each 
service)  

Words or combination of words that 
describe each service and information, 
as well as their application.  

Figure 6-6, The process of identification of words or combination of words related to 
each service 
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Assistant: N.B. In order for a fault/problem to be attended to, 
it should be connected to something that the city of Stockholm 
is responsible for.  

Assistant: I can help you with reporting problems concerning 
STREET LIGHTS, TREES, SHRUBS, ELEVATORS, and 
ESCALATORS. I can even report insufficient SANDING and 
SNOWPLOUGHING. What can I do for you? 

User: Insufficient sanding. 

Assistant: Then I need to know exactly what the problem is 
and what it concerns.  

Assistant: For example: the stairs at Kista-walkway needs to 
be sanded. 

User: The sanding in the center of Husby is insufficient. 

Application: I need some information about you, in case we 
need to ask you something.  

Assistant: What is your name? 

User: Maria 

Assistant: What is your home address? 

User: Kista Street 2 

Assistant: What is your phone number? 

User: 08-******* 

 Wellcome to meeting point 
Kista 

Do you want to know more about 
me and meeting point Kista? 

 

Information, text and image 

I can help you with the 
fallowing services, ....  

I did not understand. Would 
you please try again by using 

different words? 

 

The desired service The Callback service Ends the session 

Failur Failur 

I did not understand. Would 
you please try again by using 

different words? 

 

 
Figure 6-7, Sample of the prototype’s dialogue tree. 
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Assistant: What is your e-mail address if you have any? 

User: maria@******* 

Assistant: Then I have all required information. 

Assistant: I will forward your report to the service provider. 
If you need to know something, do not hesitate to contact us 
in Meeting point Kista.  

Initially the dialogue was designed to be open and user driven, but the 
preliminary evaluation test showed that the management of the users’ 
response to such questions is extremely difficult. For instance the test 
showed that a question such as ‘How can I help you?’ could be answered in 
many different ways and by using different words and phrases. Furthermore, 
it was found that the text generated by the application had a major effect on 
the way the user responded to the questions asked. Therefore, in the 
modified version of the prototype, this problem was approached by a) 
replacement of the open questions by leading questions, which provided the 
user with clues concerning those words that could be used to form a 
response, and b) by highlighting the keywords in the generated responses by 
the application in the form of capital letters. These are expected to limit the 
range and diversity of the used words in the users’ inputs.  

The next chapter is intended to assess and evaluate the digital assistant 
presented in this chapter.  
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7 Assessment and evaluation of the digital 
assistant in a laboratory environment 

7.1 Introduction 

Chapter five argued for a digital assistant solution. The chapter presented 
how the criteria of the fundamental model of the system’s acceptability were 
expected to be met. Following on from this within the scope of the 
AVANTI-project a digital assistant prototype using state-of-the-art 
technology was developed, the architecture and functionality of which is 
presented in the previous chapter. Continuing in this vein, what must now be 
determined is whether this prototype lives up to its expectations and 
contributes to the overall objective of this thesis.  

Similar studies conducted by other researchers speak in favor of 
embodied conversational agents, particularly with reference to the utility 
offered and its effectiveness. For instance, the study conducted by Lamel et 
al. (2002) showed that by employing a conversational interface equipped 
with a face representing clerk in Mask kiosk instead of the conventional 
APV kiosks, the time to complete a transaction was reduced by about 30%, 
while the transaction’s success rate rose to 85% for novices and 94% for 
those familiar with the system. The study also pointed out that user 
performance for tactile or spoken input, as two optional input modes 
provided by the interface, was observed to be related to their familiarity with 
the current available conventional AVP kiosks.  

Meanwhile, other AVANTI city-partners (Whyte and Macintosh, 2003) 
found that digital assistants, similar to that developed in Kista, are able to 
provide their users with benefits such as easier navigation around the system 
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and reducing the completion time for a task. They also found that when 
using a digital assistant, users found it easier to get started and learn about 
the system’s functionality. The first evaluation test in Kista (Raoufi and 
Forsgren, 2003) indicated that by using a simple informative brochure about 
the system’s functionality and abilities, it would be much easier for users to 
get started and interact with the system.  

The purpose of this chapter is to assess the developed prototype in Kista 
with respect to its expected contributions to both the overall objective of the 
thesis and the criteria of the model of acceptability, which are defined in 
chapter four. For that reason, the chapter begins by presenting the method 
used to conduct the study. 

7.2 The used method 

In order to assess and evaluate the system, a user group consisting of 30 
people of different ages and with dif ferent computing abilities (Table 7-1), 
was used. Some of the users were familiar with the system as they had 
already participated in the previous evaluation test. The test was conducted 
in the form of direct observation and subjective preferences. For that reason 
the tests took place in a laboratory equipped with both video camera and 
microphone which allowed the recording of both sound and video images for 
further analysis. The observation was supplemented by brief handwritten 
notes.  

During the test, the participants were asked to perform two tasks both by 
using the current website and the developed prototype according to the given 
scenarios. One of the tasks was identical to the one described in chapter 

Table 7-1 

User group’s age and ability with computers 

Age 

-16 17-25 26-35 36-45 46-55 56-65 66-75 75+ 

1 3 4 4 6 6 5 1 

Users’ ability with computers 

Complete peginner Need a lot of help Sometimes need help 

Quite confident Very confident 

6 5 10 

7 2 
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three; i.e. to find the fault/problem reporting service and report a matter. The 
scenario described a person living in a service house who finds that because 
of the amount of snow on the walkway is not able to go to the bridge club. 
Therefore, he returns to the service house and attempts to report the problem 
by using the assistant. The second scenario described a person walking home 
at night and to his surprise finds the streetlight outside his house is broken. 
Therefore, on arrival at home he starts the computer and connects himself to 
the Internet to report the problem by using the assistant.  

The subjective preferences were determined by asking users to evaluate 
different aspects of the system on a given rating scale in a questionnaire that 
was distributed to them after completion of the test. The questionnaire made 
it possible to obtain data to assess the prototype according to the defined 
indicators (see section 4.4). 

 A alternative way for testing the application could have been to measure 
the percentage of users who succeeded in performing the task by using the 
assistant and comparing it with their task performance while using the 
current website. But this was found to be a simplified approach since 
valuable information such as understandability of the voice output, their 
experience of the interface, etc. were not taken into consideration. The 
questionnaire was also used to gather data about the users’ ability with 
computers and the Internet to discover whether a relationship between these 
factors and the outcome of the study could be found. Before leaving the test 
room, the participants were asked to verbally describe their feelings and 
experiences of using the prototype.  

The data gathered during the test were analyzed later to a) find out 
whether the indicators corresponding with the assessment criteria were met, 
and b) to detect the application’s possible shortcoming and those advantages 
and disadvantages that its use could bring. The outcome of the study was 
discussed at a later stage with the participants in an invited feedback session 
to gather further qualitative evidence about the reason for their ratings in the 
questionnaire and other uncertain data.  

7.3 Results 

This section contains the result of the evaluation process with respect to 
the defined assessment criteria based on both quantitative and qualitative 
data. It is worth noting that because of the limited number of participants in 
this test the quantitative results presented in this chapter do not give an 
overall picture of reality. On the other hand the data can provide us with 
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valuable information about their experiences and assisted us in justifying the 
findings within the context of the study.  

7.3.1 Usability 

I-3: The target users should experience no difficulties in communicating with 
the assistant. 
I-4: The target users should experience no difficulties when it comes to the 
utilization of assistant.  

The study showed that the majority of the participants in the test did not 
experience any major difficulties with reference to the interaction with the 
assistant (Figure 7-1). The study found that in some cases they even used the 
assistant as a search engine, i.e. they used separate words instead of a whole 
sentence as input. This matter, in turn, caused errors and thus the 
application’s failure to give an appropriate response to their query. Such 
behavior was found mostly among the experienced users who had previous 
experiences of using search engines. The inexperienced users, on the other 
hand, had a tendency to type long sentences or when using the microphone 
keep talking for a long period of time without any interruptions. This matter 
in the most cases caused the application’s inability to manage the query.  

The provided graphical interface proved to have a positive impact on the 
users’ utilization of the assistant which was found by them to be a simple  
and easy to learn interface. For others, the latest modification of the 
graphical interface such as using larger font size, and the presentation of the 
recorded conversation was appreciated by users. It was even noticeable that 
the interface offered those users with little or no experience of Internet usage 

Figure 7-1, The target group’s response to whether they experienced any difficulties to 
communicate with the assistant.  
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the possibility to easily get started and after a while fully interact with the 
assistant.  

However, some problems in connection to the interface were still 
noticeable. For instance, as the use of the assistant still required the use of 
the computer mouse to point to the submit button, the novice users found it 
difficult to use the assistant properly. On the contrary, when it came to the 
use of keyboard for typing a text no major difficulties were observed. To our 
surprise, some of the inexperienced users, especially those among the older 
population, proved to be skilful with keyboards. The reason was discovered 
to originate in their use of conventional typewriters. The other issue 
concerned the size of the text box, i.e. when using the keyboard to interact 
with the assistant, on some occasions the text length crossed the size of the 
field which resulted part of the text becoming invisible. This matter in turn 
caused difficulties for some users to correct or change the inserted text.  

The recorded video showed that the majority of the participants, and 
especially the novice computer users, were easily able to follow the 
dialogue. However, a clear difference in users’ input in different input modes 
was noticeable. That is to say, when using the keyboard, the majority of the 
submitted sentences were short, containing few words and grammatically 
incorrect, while when using the microphone, sentences were longer and 
more natural.   

The assistant was even recognized by the immigrant population as an 
easy tool to find and utilize e-services. A common characteristic among this 
group was that they could communicate verbally in Swedish, while they 
experienced difficulties in writ ing and reading. For that reason, the text-to-
speech converter and voice recognition could provide them with an easier 
means of interaction and in finding their desired services. However, in some 
cases they had difficulties connected to pronunciation which in turn caused 
the assistant’s failure to determine what was said. They also had a tendency 
to misspell words when interacting with the application when using the 
keyboard.  

Even though the issue of misspelling was less of a concern when using 
the microphone, there were limiting factors that were difficult or impossible 
to control, such as the variability in the acoustic environment. Moreover, 
many words and phrases in the Swedish language are homophones which 
both human and machine listeners could find ambiguous.  

With reference to dialogue, the study showed that despite the use of 
leading responses, the users’ inputs were still unpredictable and 
uncontrolled. For instance one of the users responded to the assistant’s 
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question as below: 

 Assistant: I can help you with reporting problems connected 
to STREET LIGHTS, TREES, SHRUBS, ELEVATORS, and 
ESCALATORS. I can even report insufficient SANDING and 
SNOWPLOUGHING. What can I do for you? 

User: “I have already reported that help is needed regarding 
… Thanks for your offer” 

Assistant: Unfortunately I have to ask you to try again. 

This issue even concerned simple questions which demanded ‘yes’ or 
‘no’ answer: 

Assistant: Are you living in the borough of Kista? 

User: I am living in Akalla. 

This matter makes the update of the application’s knowledge-bank an 
essential factor when it comes to usability criteria. Moreover, when using the 
microphone there were situations that the voice recognition totally failed to 
recognize and input the user’s utterance into the system. For instance this 
issue occurred most often when the user was confronted with the following 
responses: 

Assistant: Then I need to know exactly what the problem is 
and where it is.  

Assistant: For example: The stairs at Kista walkway needs to 
be sanded. 

As the recorded data showed, the users’ responses to this question were 
totally unpredictable and more often consisted of several sentences. 
Therefore even though, in some situations, the voice recognition succeeded 
in recogniz ing some words, the total result was incomprehensible and of no 
value for the service provider. 

7.3.2 Manageability 

I-5: The target users should find it easier to navigate and find the supported 
services when using the assistant compared to the current online website. 
 I-6: The target users should find it easy to understand the assistant’s speech 
output. 
I-7: The majority of the target users should find it easy to interact with the 
system verbally. 
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As the study indicated, the application had a clear capability to help 
participants to find and use the supported services. Figure 7-2 illustrates the 
users’ experience of finding the fault/problem reporting service in the 
website of Kista, and by using the assistant. It is worth noting that as shown 
in the figure 7-2a six people found it easy to find the asked service in the 
website of Kista, while in fact none of the participants succeeded in finding 
the service on the website. Even by correlating the results illustrated in 
figure 7-2 to the users’ abilities with computers (Figure 7-3), it can be seen 
that some of those who found it easy to find the desired service on the 
website of Kista are consisted of people with no or little abilities with 
computers.  

The functionality of the application was found to be highly dependent on 
the quality of the speech-to-text converter or the input text. Therefore, to 

Figure 7-2, The target group’s response regarding their experience of finding the 
fault/problem reporting service. 
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maintain the quality of the assistant’s functionality, a continuous update of 
the pre-defined words and phrases stored in application’s knowledge bank is 
necessary. For that reason, the difficulty of identifying all words related to a 
particular service makes the application unsuitable for the support of 
services that require the use of open questions and thus the submission of 
free answers. 

Since the use of some services such as the fault/problem service requires 
the submission of personal information, such as phone number, home 
address, and e-mail address, the users’ success in dealing with these services 
are highly dependent on the their trust of technology in general and the 
Internet in particular. For instance, in some cases the unwillingness – or not 
carrying the asked medium – of some participants to submit this kind of data 
meant that they were prohibited from continuing with the test by the 
application and thus it was impossible to determine whether the session had 
been successful in any respect. This issue was approached by offering them 
the possibility to input fictional information. 

One of the system’s shortcomings concerned manageability, which was 
frequently commented on by users with regards to the repetitiveness of some 
questions. For instance, in order to use two different services via the 
assistant, the user was required to submit information such as his/her phone 
number or home address twice. This issue in some cases led to frustration 
among some users. 

The other shortcoming concerned the lack of feedback regarding the state 
of the reported matter in the system; i.e. whether it had reached the service 
provider, and if it had been attended to. Unfortunately this function was not 
supported by the system due to the lack of a full integration between the 

Figure 7-3, The target group’s responses regarding their experience of finding the 
fault/problem reporting service when using the website of Kista in correlation to their 
abilities with computers. 
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application and the service providers’ information systems.  

The use of a text-to-speech engine proved to be appreciated by the user 
group. When they were asked about the quality and understandability of the 
sound, it was found that the majority experienced no difficulties in 
understanding the output voice (Figure 7-4). However, among elderly 
people, those with impaired hearing required an increase in the sound 
volume.  

It was also shown in the study that the opportunity to use speech in order 
to interact with computers when using the Internet was liked by the majority 
of the participants (Figure 7-5). However, analyzing the recorded data 
revealed some problems concerning verbal interaction with the system. For 
instance one noticeable problem occurred with regards to the volume of the 
voice input. In other words, in some cases some of users spoke so quietly 
that the system could not find out whether they had talked at all, while in 
other cases they spoke so loudly that they caused considerable distortions. 
The other problem concerned the use of keywords and the necessity to 

Figure 7-4, The target group’s response to whether they experienced any difficulties 
to understand the voice output.  
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Figure 7-5, The target group’s response to whether they experienced any difficulties to 
verbally interact with the assistant. 
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follow the dialogue. That is to say, even though the assistant was meant to 
provide users with the possibility to interact with it by means of natural 
language, the user was not able to put the matter directly after the 
introductory information, without being forced to follow the dialogue and 
respond to the questions asked. One of the users stated her dissatisfaction 
with the existing procedure as follows: 

User: I thought it would be possible to find and utilize the 
service by means of natural language, that is to say the 
language I use in my everyday life. But it seems you have to 
follow a path and find those keywords that the system can 
understand. 

7.3.3 Clarity 

I-8: The target users should find it easy to understand the used words and 
language by the assistant.  

Because of the use of simple words and phrases, no major difficulties 
connected to the understandability of the generated responses by the 
assistant were found. The recorded video and observation showed that only  
on a few occasions were the participants forced to read the question asked 
several times to determine what was meant and the action to take next. The 
problem mostly occurred when the assistant was unable to recognize and 
find a match between the user’s input and the stored words and phrases in its 
knowledge bank.  

Even the use of the text -to-speech converter made a major improvement 
to the immigrants’ understanding ability. However, some of them still had 
minor problems to determine what the assistant wanted them to do.  

7.3.4 Utility  

I-9: The target users should find the presented information by the assistant 
supportive and relevant to their task compared to the current online website. 
I-10: The suggested service to the target users should correspond to their 
desired one. 

Compare to the website of Kista, the majority of users found the 
information presented by the assistant relevant or very relevant with respect 
to their task (Figure 7-6). The observation also supported this outcome and 
indicated that participants were presented with the service they were looking 
for. Furthermore, how well a suggested service did correspond to the user’s 
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desire, proved to be a product of both the assistant’s capability to recognize 
the used words and phrases by the user when explain ing a desire, and the 
user’s responses to the assistance’s generated responses.  

During and after the test many of the users commented that the questions 
addressing personal information such as home address and phone number 
were unnecessary with respect to the reported matter. They stated that it 
should be possible to use the service without being forced to leave such 
information.  

7.3.5 Perceived benefit 

I-11: The target group should find it easier to find a particular service when 
using the assistant compared to the current online website. 
I-12: The majority of the user group should like the assistant as a means to 
gain access and utilize services compared to the current website. 

Figure 7-6, The target group’s responses to the relevance of the received information 
with respect to their task. 

The website of Kista 

Assistant 

0

1

2

3

4

5

6

7

8

9

1 0

V e r y  r e l e v a n t R e l e v a n t N e u t r a l I r r e l e v a n t V e r y  i r r e l e v a n t N o  c o m m e n t

P
er

so
n

s

 

0

2

4

6

8

1 0

1 2

1 4

1 6

V e r y  r e l e v a n t R e l e v a n t N e u t r a l I r r e l e v a n t V e r y  i r r e l e v a n t N o  c o m m e n t

P
er

so
n

s

 



7. Assessment and evaluation of the digital assistant in a laboratory environment 

 94 

The majority of the participants considered the assistant as an easier 
means of gaining access to a particular service (Figure 7-7). During and after 
the test, the majority of the participants commented that the application was 
an enjoyable and fun facility to find and use the services on the Internet. For 
instance one user commented on the assistant as follows: 

User: it was the first time that I used a computer but I am 
very satisfied with the result. 

In general the participants’ comments addressed both the graphical 
interface and the interaction process. For instance, some of them were 
charmed with the dog which was able to play different gestures, while others 
liked the dialogue part of the application.  

In contrast, some of the users, especially experienced ones, found the 
application less enjoyable because of the inability to recognize the used 
words while interaction with the assistant destroyed the enjoyment. The 

Figure 7-7, The target group’s response to whether the use of the assistant made it 
easier to find a particular service on the Internet. 
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Figure 7-8, The target group’s response to whether they like to talk to a computer as 
an opportunity for getting access to a service or finding inf ormation on the web.  
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other reason addressed the problems connected with the speech-to-text 
converter and its failure to recognize their utterances. Among the elderly 
population, the general opinion of the assistant was positive.  

In general those factors that contributed to the users’ enjoyment could be 
summarized as the following: 

- The small number of words and the limited amount of information on the 
screen. 

- The size of font.  
- The separation of dialogue text from the task related information. 
- The dog’s gestures which even provided them with feedback regarding 

the state of the system. 
- Facing a character instead of just words.  
- Hearing instead of reading.  
- Talking instead of using the keyboard. (Figure 7-8). 
- The novelty of the assistant to the users. 

7.3.6 Acceptability 

I-1: The target users should prefer to use the assistant to find a service 
instead of the current online website.  
I-2: The target users should prefer to use the assistant for utilizing a service 
instead of using the online service.  

As illustrated in figure 7-9, the majority of the participants in the test 
stated that they would use the assistant if it was fully deployed and 
accessible. Even more experienced users found it easy to use and preferable, 
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Figure 7-9, The target group’s response to whether they prefer to use the assistant if 
it was accessible on the internet.  
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although according to them it occasionally was slow and inefficient.  

The assistant was even found by them to be the easiest method of 
utilizing the fault/problem reporting service compared to the current website. 
As illustrated in figure 7-10, the majority of them preferred to use the 
assistant than the website of Kista.  

7.4 Conclusions 

Despite the existence of some shortcomings in the system, the study 
showed that a digital assistant solution has major potential for coping with 
the difficulties associated with navigation and utilization of e-government 
services. The assistant was found to be more helpful to people suffering from 
physical limitations and impairment, and those with little or no computer 
skills. It even proved to be a powerful aid to immigrants.  

With respect to the digital assistant’s expected contribution, the test 
showed that it corresponds to all expectations presented in chapter five. 
However, despite spending time and effort on tracking and solving all 
possible problems and errors, the study showed that the system still suffers 
from some simple but crucial shortcomings. As the test indicated, these 
shortcomings concern: 

a) The stored pre-defined words and phrases related to each service. The 
study showed that in order to explain their desire, people make use of 
both conventional and slang words. They can even use grammatically 
incorrect sentences, especially when using the keyboard. 
Consequently, this matter made the application’s functionality 

Figure 7-10, The target group’s respond to whether they prefer to utilize a service 
by using the assistant or the current website in correlation to their abilities with 
computers.  
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insufficient and ineffective, and in some cases caused frustration to 
the participants.  

b) The use of a microphone for interaction with the application. As the 
study found, when using the microphone to interact with the 
application, the majority of the participants talked for quite a long 
time, using many sentences, while the application was designed to 
manage only one sentence at a time. The other difficulty addressing 
the same issue concerned the environmental sounds and noises which 
caused the voice recognition’s failure to recognize the user’s 
utterances. 

c)  The application’s similarity to search engines. This matter was more 
common among experienced users. When interacting with the 
assistant, they showed a tendency to use it as a search engine which 
resulted in the input of one or a few words instead of a complete 
sentence. Consequently, the assistant was unable to find an 
appropriate match between the input data and its pre-defined words 
and phrases, and repeatedly asked them to rephrase the input.  

d) The novice users’ difficulties concerning the use of the mouse and 
keyboard.  

e) The submission of free texts when using a microphone. For instance 
as the test indicated all attempts to submit information when 
explaining a matter were unsuccessful. This matter makes an assistant 
equipped with voice recognition more appropriate for supporting 
structured services which do not require the input of free data.  

f) The long term feedback. The system was developed to provide users 
with immediate feedback concerning the state of the system and the 
next action that should be taken. On the other hand, the long term 
feedback such as whether a matter had reached the service provider 
and if it had been attended to was not supported by the system.  

g) The repetitive requirement for inserting same information. This issue 
was found to be more of concern to people with a lack of trust in 
computers and digital services. 3 

It is worth noting that the test did not find any answer regarding the 
system’s capability for supporting a greater number of services.  

                                                             
3 Note that there are researchers who view the lack of trust as an interpersonal issue 
and try to solve it by means of different conversational strategies (e.g. Bickmore and 
Cassell, 2001) 
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7.5 Acknowledgment 

It should be noted that due to the limited number of participants, the 
result of the study should be seen as an approximate assessment of the 
prototype rather than a realistic one. Furthermore, during the test, the team 
was confronted with some difficulties whose effects on the overall result of 
the study were undeniable. These difficulties were:  

a) The ‘Hawthorne effect’ (Preece, 1994), i.e. their awareness of being 
monitored might alert their behavior and performance level. It was 
even noticeable that they acted unnaturally when using general and 
well formulated sentences either to hide their lack of computer skills 
or to avoid any failure.  

b) The ‘politeness effect’ which means that they might try to bias their 
responses in favor of the result that they thought was wanted.  

However, by adopting qualitative methods, such as video recording, and 
interviews, as well as the invited feedback session with the user group, the 
team succeeded in minimiz ing the effects of these difficulties.  

The other issue which arose concerned the absence of other citizens who 
were not represented in this study. In other words, if the assistant is to be 
accessible on the World Wide Web, obviously it will be used by citizens 
with different literacy, computer skills, impairments, etc., which in turn 
might involve different ways of conversing with and utilizing the assistant.  

For these reasons and in conjunction with the co-design approach, it is 
desirable to study a larger group of users in a real life situation by using 
other methods such as logging to find out how they behave and use the 
assistant. The next chapter attempts to fulfill this desire by studying a similar 
assistant which was employed by the Swedish Custom in their website to 
assist users in their search to find answers to their questions.  
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8 Evaluation of the digital assistant in a real 
life situation 

8.1 Introduction 

In recent years and in line with the government’s initiative to make 
Sweden an ‘information society for all’, (Governmental bill, 2000) several 
authorities and governmental agencies employed different kinds of assistants 
in the hope of provid ing citizens with an easier means of obtaining their 
desired information and services. Hence, what is called ‘digital assistant’ in 
this thesis acquired different names such as ‘digital robot’, ‘robot’, and 
‘digital helpdesk’.  

Two examples of digital assistants deployed and fully accessible to all 
citizens are ‘Erik’ and ‘Sandra’. Erik is a text base digital assistant employed 
by the Swedish National Tax Board to assist citizens in finding answers to 
their questions regarding their tax declaration. This assistant is able to either 
answer a question directly or suggest a limited number of pages containing 
the relevant information or services. Sandra, on the other hand, is deployed 
to answer custom related questions.  

The previous chapter aimed to assess the prototype of a digital assistant 
with respect to the defined model of acceptability. This test was carried out 
in a laboratory environment with representatives of citizens as participants. 
But, the previous chapter found that due to the limited number of 
participants and the participants’ awareness of being observed, an additional 
study on the assistant in a real life situation with a larger group of users was 
desirable. This desire was also in line with the adopted approach in this 
thesis, i.e. the co-design approach. 
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When developing the AVANTI prototype, the intention was to run it 
online and make it accessible to citizens and to perform further evaluations. 
Due to the existing technical difficulties and the cost of introducing a live 
service for a short pilot period, it proved to be impossible to run the test.  

For that reason, in cooperation with the Swedish Custom a new research 
study was started. Unlike the former study (chapter seven) which aimed to 
find out whether the digital assistant is capable of living up to its intended 
purpose by studying it with respect to the criteria of the defined fundamental 
model of acceptability in a laboratory environment, the aim of this study was 
to explore new aspects of the use of digital assistants in a real life situation. 
This objective was attained by analyzing the recorded conversations between 
‘Sandra’ and users. Furthermore, as the users in this study are unknown, 
neither the assessment of the assistant with respect to the criteria of the 
system acceptability model nor the measurement of the users’ subjective 
experience of the system would be possible.  

This chapter begins with a brief presentation of ‘Sandra’, the digital 
assistant employed by Swedish Custom, followed by the method used. 
Thereafter the results of the study are presented. The chapter ends by 
concluding and summing up the findings. 

8.2 ‘Sandra’ 

‘Sandra’ is a digital assistant employed by the Swedish Customs to assist 
its website visitors to clarify doubts they may have about custom. Two 
purposes of using Sandra, according to the Swedish Customs, are to a) 
provide citizens with information and help in line with their 24*7 initiative, 
and b) reduce the burden on the switchboard and the front office concerning 
repetitive and basic questions.  

Unlike the AVANTI-assistant which was meant to run on a separate 
window, Sandra is included in the main webpage (Figure 8-1). The assistant 
is represented by a humanoid cartoon representing a woman of 30 who is  
able to play some gestures.  

The assistant’s functionality and architecture is highly similar to the 
AVANTI application. The application is built up via a number of different 
types of macros. Macros in this sense are used to provide a wide range of 
understanding around a typical question that targets one or more answers. 
Examples of macros are verbs, adjectives, synonyms and phrases. Thus, 
recognition of the input text occurs based on the program codes built up by 
use of these macros. When a match between the submitted text and a 
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program code occurs, the assistant chooses – either randomly or based on the 
user’s earlier inputs – one of the pre-programmed alternative responses. 
Responses to an input text could appear in two different ways; a) a text 
appearing under the humanoid character, or b) related information presented 
in the main frame of the webpage (figure 8-3, area 3). While doing that, the 
design and content of other frames remain unchanged. The interaction with 
the assistant occurs by means of keyboard and mouse. 

8.3 The used method 

Prior to the study, log files containing the conversations exchanged 
between the assistant and its users between December 14, 2003 and March 7, 
2004 were received. Among these data, the conversations occurring during 
six days were selected for further analysis. When choosing these materials 
special attention was paid to people’s expectation of the opening hours of the 
switchboard to reduce the effect of accessibility of information via the 
telephone. Therefore, the selected dates consisted of both holidays and 
working days. The expectation was that prior to or during the New Year 
holiday, some people might be abroad or planning to travel to other countries 
and would therefore require a consultation regarding the current custom 
rules.  

However, as Sandra is included in a webpage containing other 
information than that generated by the assistant, it was expected that the 

 
Figure 8-1, The screen print of the Swedish Customs website. 
“Sandra” is visible at the lower-left area of the picture.  



8. Evaluation of the digital assistant in a real life situation 

 102 

design and content of the webpage would affect the way users utilize it. For 
that reason, the test was initiated by a preliminary study to identify the effect 
of the website on the users and even to limit the effect of other external 
factors on the result of the study.  

 Phase 1 

Phase one of the test was carried out in the form of an experimental test 
in a laboratory environment (Picture 8-1). For that reason a user group 
consisting of 21 students was used. The selection of the participants was 
based on the result of a questionnaire which was distributed among students 
participating in two courses in the Department of Information Technology 
and Media as well as the Department of Nursing and Health Sciences at Mid 
Sweden University. All participants in the test had previous experience of 
using computers and the Internet, but their abilities with computers varied 
(Table 8-1). 

During the test, the participants were asked to perform several tasks 
according to a scenario. The scenario described a person planning to travel to 
Thailand for a vacation and was going to bring some beer, wine, brandy, and 
a parrot on his return to Sweden. As the import of these products are 
subjected to restrictions in Sweden, the participants were asked to find out 

Table 8.1 

User group’s ability with computers 

Users’ ability with computers 

Complete peginner Need a lot of help Sometimes need help 

Quite confident Very confident 

0 0 3 

5 13 

  
Picture 8-1, The test rum (left) and the observation rum (right) 
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whether the person was allowed to import these products, and if it was the 
case, what the limit was for the import of each product.  

During the test, a video recorder was used to capture the participants’ 
interaction with the interface and their comments during the test (Picture 8-
1). The observation was accompanied by hand written notes. After the test, 
the participants were asked to answer a questionnaire to capture their 
personal experiences of the assistant and the reasons for their failures during 
the test. The participants’ dialogues with the assistant were also recorded in a 
log file for further analysis.   

The data obtained was later analyzed to discover the website’s possible 
influences on the participants’ interaction with the assistant. Attention was 
also paid to the effect of the participants’ ability with computers and the 
Internet to their interaction with the assistant.  

 Phase 2 

After completion of the first phase, a second study on the log files 
containing 144 hours of recorded interaction between the assistant and its 
users during the selected dates (Figure 8-2) took place. The studied log files 
comprised 730 sessions with 2445 user inputs marked with time, date, user’s 
IP-number, and the total length of conversation time. The aim of this study 
was to find out whether such a solution is suitable for its intended purpose; 
i.e. providing people with the opportunity to obtain particular information or 
a service on the website of the Swedish Custom, and to explore its 
advantages and disadvantages. Therefore the study focused on the reasons 
for the users’ successes and failures in accomplishing their tasks. For that 
reason all selected dialogues were reviewed carefully to find both tool 
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Figure 8-2, The chosen dates for analyzing 
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dependent and user dependent factors that might affect the result of each 
query. This does not include the objective performance, since factors such as 
the speed of the Internet connection and other communication and system 
related factors were not accounted for.  

8.4 Results 

This section presents the outcomes of the study. The section begins with a 
brief presentation of the outcome of the first phase of the study, i.e. to state 
the possible effects of the current website on the user’s interaction with the 
assistant. It is notable that when quoting a dialogue, both the original version 
in Swedish and its translation to English is to present.  

8.4.1 Findings: phase 1 
The laboratory test showed that the test persons’ interaction with the 

assistant was, on some occasions, influenced by the design of the website 
and the way the assistant was visualized. The study pointed out the following 
factors as sources of influence: 

 The location of the service on the screen 

The location of the assistant in the website was one of the major sources 
of user failures during the test. This matter not only made it difficult for 
users to become aware of the assistant, but also made its responses 

Figure 8-3, A print screen of the Swedish Customs webpage (Sandra is visible 
in the left side of the picture)  
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unattended by the user. Two results of this issue were the repeated 
submission of the same input by users and the use of the assistant as a search 
engine by submitting single words instead of complete sentences. To avoid 
the later problem, the system was designed to inform users about the 
necessity of submitting complete meanings and rephrasing the inquiry in 
case of failure from generated responses. Unfortunately, this response more 
often than not was ignored by users. However, as some of the participants 
commented, the visualization of the assistant was not the only cause of the 
use of the assistant as a search engine as other factors such as the novelty of 
the interaction mode had a major influence on the way they utilized the 
assistant.  

 The font size of the generated text 

Even the size of the generated text by Sandra appeared to be an issue to 
participants. The small size of the text involved the ignorance of the 
generation of new text by Sandra by some users which in turn caused some 
difficulties to participants to use the assistant correctly and caused the 
submission of irrelevant, if not totally unexpected, words by users.  

 Simultaneous changes on the screen 

When a match between the user’s input and the assistant’s program code 
was found, the content of the main frame was changed to present the 
corresponding information (Figure 8-3, area 3), which attracted the users 
attention. Simultaneously a new response was generated by the assistant 
replacing the previous one, which because of the main frame’s simultaneous 
change was ignored.  

 The visualization of the text field  

One interesting outcome of the study concerned the visualization of the 
input field (or the text field) and its similarity to a search engine’s own field. 
For example, as shown in figure 8-3 the input fields of both Sandra and the 
available search engine (area 1) had exactly the same shape and design. The 
study showed that using this shape involves the use of the assistant as a 
search engine rather than a conversational agent.  

 The effect of the presented words in the website on the users’ 
interaction with the assistant 

As the assistant is part of a website, the presented words and other visible 
information on the screen proved to have certain effects on the users’ 
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interaction with the assistant. A good example to this issue is the word 
‘privatimport’ (Eng.: private import) which was clearly visible in the website 
and therefore was frequently used by participants (Figure 8-3, area 3). It is 
noticeable that Swedish Customs makes a clear distinction between ‘import’ 
and ‘införsel’. That is to say, while the former one defines the import of 
products by companies or other juridical persons, the word ‘införsel’ refers 
to bringing something into the country by private persons. Therefore, those 
users who used this word in their query were directed to another webpage 
containing information addressing the import of products by companies.  

User: Import av alkohol 
Sandra: Jag kan bara svara på privatpersonens frågor ännu, läs gärna våra Företagssidor 
om du vill veta mer om import. 
User: Import of alcohol 
Sandra: So far I can only answer to the questions related to private persons, read our 
company-related pages if you like to know more about import. 

 Other findings 

The test also showed that the participants’ abilities with computers played 
a decisive role in the way they interacted with the assistant. Interestingly, the 
majority of the experienced participants used the assistant as a search engine 
while among the less experienced test persons it was common to read the 
instructions given by Sandra before submitting any text. For participants 
clustered in this group, in contrast to experienced users, were even more 
likely to follow the dialogue and use part of the text generated by Sandra 
before responding back.  

User: Papegoja  
Sandra: Vad är det du vill veta om djur? Vill du ta med ett djur till ett annat land eller 
från ett annat land? 
User: Ta med från ett annat land  
User: Parrot 
Sandra: what is it you want to know about animals? Do you want to bring with you an 
animal to another country or from another country?  
User: To bring from another country. 

8.4.2 Findings: Phase 2 
In this section the result of the second phase of the study is presented. 

These findings are partially statistical and partially qualitative carried out by 
studying the dialogues that occurred between the assistant and its users 
during the selected dates. The result of the first phase of the study and the 
possible effects of the factors found on the users’ interaction with the 
assistant is not dealt with in this section. This discussion will take place in 
the next section where the study is to conclude.  
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 The assistant can appear differently to citizens 

The study showed that users’ understanding of the assistant and the way 
it appeared to them varied. Consequently, this differentiation of 
understanding did affect the way they interacted with the assistant and how 
they expected the assistant to act. Studying the recorded dialogue showed 
that they expected Sandra to act in four different ways:  

a) A search engine like any other search engines, working with keywords 
or combination of words, and allowing the use of operators like ‘and’, 
‘or’, and characters like ‘+’ and ‘-‘.  

User79: införsel sverige åland-finland t.o.r. 
User492: öl+resa+tyskland 
User385: turkiet 
User79: import Sweden Aland-Finland round trip  
User492: beer+travel+Germany 
User385: Turkey 

b) An unintelligent agent which could be poked fun at without any 
consequences. Such understanding of the assistant in the most cases 
resulted in asking irrelevant questions such as age and feelings which 
occasionally looked like an attempt to estimate the assistant’s 
intelligence. 

User249: hur gammal är du? 
Sandra: Jag är 30 år gammal 
User250: är du hungrig? 
Sandra: Jag måste inte äta, utan kan arbeta dygnet runt. Visst är jag effektiv! 
User250: var bor du 
Sandra: Jag är installerad i en server i Stockholm. 
User454: Är du singel 
Sandra: Jag bor helt själv här i min server. 
User496: du är vacker 
Sandra: Du gör dig populär just nu. Visste du förresten att jag kan hjälpa dig att svara på 
tullfrågor för privatpersoner? 
User249: Vill du ha sex?  
Sandra: Jag är inte programmerad att prata om sex. 
User249: How old are you? 
Sandra: I am 30 years old. 
User250: Are you hungry?  
Sandra: I do not need to eat, I can work round the clock. Sure I am effective! 
User250: Where are you living 
Sandra: I am installed on a server in Stockholm.  
User454: Are you single 
Sandra: I am living alone in my server.  
User496: you are beautiful  
Sandra: you are making yourself popular right now. Do you know that I can help you to 
find answer to custom related questions?  
User249: Do you want sex?  
Sandra: I am not programmed to talk about sex.  
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Occasionally, these questions turned into an insulting character aimed 
at the chosen gender of the assistant. However, two sources of 
irritation that might have caused such inputs were found as the user’s 
anger caused by: a) the current rules, and b) the assistant’s inability to 
give a proper response to an inquiry.  

User91: hur gammal måste man vara för att ta in sprit i sverige? 
Sandra: För att få ta med alkohol till Sverige ska du ha fyllt 20 år. 
User91: va? 
Sandra: Visst blir det fel ibland, men det händer väl alla nån gång. 
User91: cp 
Sandra: Jag förstår bättre om du frågar med en hel mening. 
User91: How old should a person be to be allowed to bring spirit  into Sweden? 
Sandra: In order to bring in alcohol in Sweden you should be 20 years old.  
User91: What? 
Sandra: Sure, sometimes it is  wrong, but it happens to everyone sometimes.  
User91: cp (swearword: referring to a person with Cerebral Pares symptom) 
Sandra: I understand better if you ask me in the form of a complete meaning.  

 
User16: bildelar 
Sandra: Jag förstår bättre om du frågar med en hel mening. 
User16: köp bildelar från USA till sverige 
Sandra: Menar du ta med från resa eller handla via Internet? 
User16: handla bildelar via internet 
Sandra: Vad är det du vill köpa via Internet? 
User16: reservdelar för bilen 
Sandra: Du säger något om bilar, vill du köpa ett motorfordon från utlandet eller sälja 
ett motorfordon till utlandet? 
User16: köpä reservdelar 
Sandra: Var det där en tullfråga? Kanske du kan formulera dig på något annat sätt? 
User16: aaargh 
User16: car components  
Sandra: I understand better if you ask me in form of a complete meaning.  
User16: Buy car components from USA to Sweden  
Sandra: Do you mean to bring in from a travel or buy from Internet? 
User16: shop car components from Internet  
Sandra: What is the product you will buy from Internet?  
User16: spare parts for the car  
Sandra: You are talking about cars, will you buy a vehicle from other countries or sell a 
vehicle to other countries?  
User16: buy spare parts  
Sandra: Was it a customs related question? Maybe you can rephrase the question?  
User16: Angry! 

c) An intelligent agent able to answer all possible questions. Such 
understanding which was common among many of the users resulted 
in asking questions about a wide range of subjects, e.g. legal 
questions, job related question and questions about restrictions for 
import of specific products.  

User75: Hur många liter vin får man ta från Polen? 
User418: sända knäckebröd, saltlakrits till dotter som är au pari i usa 
User301: vad krävs för utbildning till tulltjänsteman ? 
User50: Får tullpersonalen öppna ett släp? 
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User75: How many liters of wine are you allowed to bring in from Poland? 
User418: sending crisp bread, salty liquorices to my daughter who is  an au pair in USA.  
User301: what is needed for studying to be a customs officer?  
User50: are the customs officers allowed to open (search) a trailer?  

d) A communication channel between them and a real person called 
‘Sandra’. Such understanding, in turn, implied the formulation of a 
question in such a form that is common in computer mediated 
communication between two human agents. The shared characteristic 
among these queries were the framing of these questions in several 
sentences and the use of words like ‘Hi’, ‘Hello’, and ‘Kind regards’.  

User195: Jag heter XXX YYY o jobbar på Stenalines fartyg mellan karlskrona o 
polen.Hur mycket får jag som arbetar ombord få ta iland när jag går av mitt pass?Gäller 
samma regler för mig som jobbar ombord? OBS stena rederi kan ej besvara denna fråga 
så hjälp mig o mina kamrater. 
User672: Jag vill köpa ett musik datorprogram från usa det kostar i usa 650 dollar vilka 
kostnader tillkommer vid importen? p.s jag är ej egen företagare  MVH - X 
User195: My name is XXX YYY and I work on the Stenalines liner between Kalskrona 
and Poland. How much am I, who works on board, allowed to bring in when I finish my 
shift? Are the same rules applicable to me who works on board? Note that the Stena 
shipping company cannot answer this  question, so please help me and my fellow 
workers.  
User672: I want to buy a music computer program from USA it costs in USA 650 
dollars. What additional costs are there on import? Ps I am not self-employed Kind 
regards XXX 

 The users’ first attempt to communicate with the avatar varies 

Despite clear information regarding the use of complete sentences to 
interact with the assistant, the users’ first attempt varied dramatically. The 
study showed that (Figure 8-4) 42.7 per cent of the studied sessions began 
with a complete meaning which even included the input of several sentences. 
On the other hand, 54.6 per cent of the sessions began with one or several 
separate words which indicated the use of the assistant as a search engine. 
The study did not find any explanation for the existence of empty inputs (2.5 
%).  

Figure 8-4, the users’ first attempt to interact with the assistant. 
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 Different dialogue patterns when interacting with the assistant 

Studying the selected dialogues showed that most of users followed one 
of the following patterns: 

e) The typical pattern which began with one or more words describing 
the desired information or the subject that the user had in mind. After 
receiving a positive response from the assistant the dialogue continued 
by responding to the questions asked by the assistant until the desired 
information was obtained.  

User240: öl 
Sandra: Vad är det du undrar om alkohol? Vill du veta hur mycket du får ta med dig 
från ett visst land eller hur mycket du får ta med dig till ett visst land? 
User240: ja 
Sandra: Men är det till eller från utlandet du menar? 
User240: från 
Sandra: Vilket land ska du resa från? 
User240: tyskland 
Sandra: Det land eller den region du ska resa från tillhör EU. Du ... 
User240: beer 
Sandra: what is you are wondering about alcohol? Do you want to know how much you 
are allowed to bring with you from a certain country or how much you are allowed to 
bring with you to a certain country?  
User240: yes 
Sandra: But is it to or from abroad you mean?  
User240: from 
Sandra: Which country are you departing from?  
User240: Germany 
Sandra: The country or the region you are going to travel from is a member of EU. You 
...  

f) Repeating same pattern after a successful attempt to obtain 
information about other subjects. Such pattern was widespread and 
noticeable among the dialogues studied.  

 
User100: införselregel 2003 
Sandra: Menar du ta med från resa eller handla via Internet? 
User100: ta med från resa 
Sandra: Vad är det för produkt du vill ta med dig från utlandet? Jag uppfattade inte det. 
User100: alkohol 
Sandra: Vilket land ska du resa från? 
User100: danmark 
Sandra: Det land eller den region du ska resa från tillhör EU. Du får ta med dig 5 liter 
spritdryck, 6 liter starkvin, 52 liter vin och 64 liter starköl till Sverige. För att få ta med 
alkohol till Sverige ska du ha fyllt 20 år. Fr.o.m 1 jan 2004 ändras bestämmelserna om 
alkoholinförsel från annat EU-land. Du kan läsa mer här intill. 
User100: införselregler 2003 
Sandra: Menar du ta med från resa eller handla via Internet? 
User100: ta med från resa 
Sandra: Vad är det för produkt du vill ta med dig från utlandet? Jag uppfattade inte det. 
User100: tobak 
Sandra: Vilket land ska du resa från? 
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User100: danmark 
Sandra: Det land eller den region du ska resa från tillhör EU. Tobak-ransonen är då 400 
cigaretter eller 200 cigariller eller 100 cigarrer eller 550 g röktobak. För att få ta med 
tobak till Sverige ska du ha fyllt 18 år. Läs även mer här intill. 
User100: rules regarding private import 2003 
Sandra: Do you mean to bring from a travel or to buy from Internet?  
User100: to bring from a travel 
Sandra: what is the product you want to bring with you from abroad? I did not 
understand it. 
User100: alcohol 
Sandra: Which country are you departing from?  
User100: Denmark 
Sandra: The country or region you are ...  
User100: rules regarding private import 2003  
Sandra: Do you mean to bring from a travel or to buy from Internet?  
User100: to bring from a travel 
Sandra: what is the product you want to bring with you from abroad? I did not 
understand it. 
User100: tobacco 
Sandra: Which country are you departing from?  
User100: Denmark 
Sandra: The country or region you are ...  

g)  Answering the generated question by using parts of the responded 
text to obtain the desired information. This pattern was also noticeable 
and proved to be a useful way to gain the purpose of the interaction. In 
the example below the part of the assistant’s response used by the user 
is underlined. 

User132: alkohol 
Sandra: Vad är det du undrar om alkohol? Vill du veta hur mycket du får ta med dig 
från ett visst land eller hur mycket du får ta med dig till ett visst land? 
User132: ta med mig från 
User132: alcohol 
Sandra: What is it that you are wondering about alcohol? Do you want to know how 
much you are allowed to bring with you from a certain country or how much you are 
allowed to bring with you to a certain country? 
User132: bring with me from 

 Factors behind users’ failures to obtain their desired information 
when using the assistant 

Studying the recorded dialogues during the selected dates showed that of 
a total of 830 queries only 454 of them, equal to 54.7 per cent, resulted in a 
satisfactory answer. An analysis of the remaining dialogues, 45.3 per cent, 
resulted in the identification of six factors for the assistant’s failure to 
generate a proper response to the queries made. Accordingly, these factors 
are:   

• The great variety of the words used by the users to address a subject  

As the study found, the subjects supported by the assistant were 
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addressed by users in different ways and by using different words, some of 
which were not taken into account when defining the program codes. This 
matter, on some occasions, made the assistant unable to provide the user 
with appropriate responses. For instance an examination of the first inputs of 
those dialogues which were supposed to result in the presentation of the 
current rules regarding the import of beer by private persons showed that a 
query can take place by using more than 20 different words or a subset of 
words. Some of these words are presented below. 

User298: alkoholkvot 
User299: alkoholransonen 
User308: införsel 

User330: kvot 
User347: ölranson 
User360: ranson 

User298: quota of alcohol 
User299: ration of alcohol 
User308: private-import 

User330: quota 
User347: beer-ration 
User360: ration 

• The domination of an organizational perspective rather than a user 
perspective when designing the dialogue  

The second source of the assistant’s failure was found to be the adoption 
of an organizational perspective rather than a user perspective when 
designing the dialogue. This issue was more noticeable when it came to the 
meaning and significance of words. This issue can be exemplified by the 
following dialogue which concerns the import of alcoholic beverage from a 
short roundtrip by a cruse liner to Germany. In the dialogue, as the user 
stated, the actual departure country for the trip was Sweden, while from 
Swedish Customs and consequently the assistant’s point of view the 
departure country for private import of alcoholic beverages was Germany. 
For others the word ‘import’ has a different significance to users than to the 
Swedish Custom. However, in some cases – as in the one below – the user 
succeeded in finding out what the problem was and thus managed to obtain 
the desired information, but in many similar cases this issue resulted in 
receiving inadequate responses from the assistant.   

User296: hur mycket får jag ta med mig? 
Sandra: Vad är det för produkt du vill ta med dig från utlandet? Jag uppfattade inte det. 
User296: sprit och öl? 
Sandra: Vilket land ska du resa från? 
User296: sverige 
Sandra: Hur mycket alkohol du får ta med utomlands ... 
User296: från tyskland och hit då? 
User296: How much am I allowed to bring in?  
Sandra: what is the product you want to bring in from abroad? I did not understand it. 
User296: spirits and beer? 
Sandra: Which country are you departing from?  
User296: Sweden 
Sandra: How much alcohol are you allowed to bring with you abroad … 
User296: From Germany and here then?  
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• The irrelevancy of the provided features and constructed constraints 

Two other factors that caused the assistant to fail were the use of 
irrelevant features and constraints. These features were added to the assistant 
to make it more powerful and intelligent. For instance Sandra is equipped 
with a feature that makes it capable of doing simple calculations. As the 
example below illustrates, this feature on some occasions caused the 
generation of misleading or incorrect responses. 

User423: Jag undrar: Om man åker mellan Stockholm - Helsingfors med Vikingline dvs 
2 nätter + 1 dag. 
Sandra: Det kan jag! 2 - 1 = 1 
User423: I am wondering: If a person travels between Stockholm-Helsinki with 
Vikingline i.e. 2 nights + 1 day.  
Sandra: I can do that! 2 - 1 = 1  

The constructed constraints, on the other hand, were aimed at limiting the 
users’ irrelevant questions by generating simple informative responses to the 
user about the assistant’s inability to manage some types of queries. As the 
study indicated, occasionally these constraints resulted in the generation of 
incorrect responses to the users’ relevant queries.  

User173: Avgifter på musikinstrument 
Sandra: Det är svårt för mig som inte hör något att diskutera musik 
User173: Duty on music instrument  
Sandra: For me, who does not hear anything, it is hard to discuss music  

• The standard of the used devices for interacting with the assistant  

Since the Swedish language includes special letters, i.e. ‘Ä’, ‘Å’, and ‘Ö’, 
and the Swedish was the only language the assistant was able to manage, the 
interaction with the assistant required the use of a Swedish standard 
keyboard. This restriction in turn excluded Swedes who were abroad from 
making use of the assistant, although they attempted to interact with the 
assistant by replacing ‘Ä’, ‘Å’, and ‘Ö’ by ‘A’ and ‘O’.  

User259: Vilka nya inforelseregler galler 
efter nyar  

Instead of: Vilka nya införselregler 
gäller efter nyår 

User259: Which new rules concerning private import are in force after the new year  

• Human related errors and slips 

Examining the failed queries indicated that the vast majority were caused 
by users’ errors and slips. Misspelling, grammatically incorrect sentences, 
incomplete sentences, and wrong answers to the questions asked by the 
assistant are examples of such errors.  

• Wide range of questions 

Presenting Sandra as a assistant who, as stated in the Swedish Custom’s 
webpage, is able to help citizens to clarify any doubts they may have 
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regarding Swedish Custom, and representing it by a humanoid character, 
resulted in receiving a vide range of questions addressing different subjects. 
But in fact, the assistant was able to manage questions addressing only a 
portion of these subjects. Therefore, many of these questions remained 
unanswered or resulted in the generation of incorrect responses. These 
questions included concerns about job possibilities in Swedish Customs, 
another countries rules and restrictions for the import of products, and legal 
matters. 

8.5 Conclusions 

As the results of the study indicate, one of the major problems concerning 
the implementation of a dialogue based query system such as Sandra is the 
utilization of the system by users as a search engine. As was discovered, this 
matter in turn resulted in the users’ interaction with the assistant consisting 
of submitting single words or a subset of words that in some cases were 
accompanied by operators. Hence, this issue was traced to the users’ 
previous experience of computers and the Internet (and, in particular search 
engines), the visualization of the assistant including its location on the 
interface, the chosen size for visualizing the generated responses by the 
assistant, and the novelty of the interaction mode. For instance, the effect of 
visualization shortcomings was so enormous that despite the use of 
introductory information presented to users stressing the use of complete 
sentences, both at the beginning of each session and during it, no successful 
results were gained. Other examples of the effect of the unsuccessful 
visualization included the users missing of the assistant’s generated 
responses.  

Examination of the dialogues showed that the design of the assistant did 
not offer a correct picture of the assistant and the way it should be 
recognized. That is to say, on the one hand the assistant is visualized by the 
image of a woman of 30, and on the other hand it is meant to be treated and 
accepted by users as a computer program. Its design also did not reveal any 
clues about the level of its intelligent. Therefore, some users appreciated that 
it was a digital assistant, while others found it to be similar to any other 
search engines, or, in some cases, merely a simple computer mediated 
communication channel between them and an employee at the Swedish 
Customs whose name was Sandra. Consequently, to match the user’s 
expectations it appeared to be necessary to provide them with a realistic 
image of the assistant. It is thus expected that misunderstandings can be 
avoided and also that the number of erroneous inputs would decrease.  
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As the study showed, a query could be made by using a wide range of 
words and phrases. This issue was found to be one of the reasons why the 
assistant fails to provide users with appropriate responses. On the other hand, 
it was found that the users’ inputs tend to be influenced by the assistant’s 
responses; i.e. they tend to use part of the assistant’s responses when framing 
the next input. This behavior could be used as a powerful method for 
limiting users’ inputs and thus avoiding the submission of irrelevant or 
words and phrases that do not exist in the assistant’s program code. 

Despite the identified problems, this study, with its 54.7 per cent success 
rate, showed that the assistant offers many advantages when compared to the 
conventional websites. However, the design of such a solution at the very 
least demands:   

a) The adoption of a user centered design approach to ensure that all 
aspects of the assistant, from visualization to responses, fit in with the 
expectations and understanding of the intended users. This criterion is 
of crucial importance since an individual user’s interaction with the 
system occurs in form of dialogue. The involvement of representatives 
of the system’s intended users during the design process, as well as 
during the developmental, and maintenance phases, would also assist 
a service provider in identifying features that the assistant should 
posses and those constraints that should be constructed.  

b)  Continuous maintenance of the assistant. As a crucial part of a digital 
assistant, its knowledge bank containing macros and program codes 
needs continuous updating to deal with the possible phrases and words 
used – including e-style phrases – by users to address the subjects 
supported by the assistant.  

8.6 Methodological discussions and comments 

As previously stated, this study has been carried out in two phases to 
ensure that the effect of the webpage and its content on the result of the 
study be minimized. However, by using this method, a complete avoidance 
of the webpage’s effect was impossible since, for instance, it did not provide 
a satisfactory reason for the existence of empty inputs in the studied log-
files.  

It was thus desirable to test the same assistant, visualized on a single 
window instead of being part of a webpage to ensure a full comparison 
between the outcome of this study and the one presented in the previous 
chapter.  
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9 Providing citizens with long term 
feedback4 

9.1 Introduction 

Today, we are living in the so-called information society. People as 
members of this society – at least in developed countries – have access to 
more information and communication media than ever before. These media, 
both conventional and modern, are in turn used by people for fulfillment of 
their tasks. According to The National Post and Telecom Agency5 (PTS, 
2002a) during the year 2001 as many as 1.02 billion SMS (Short Message 
Service) messages have been sent in Sweden. During the same period, 
3334.7 million letters have been distributed (PTS, 2002b), while by the end 
of the year 2001, the number of Internet connections, which in turn provided 
its users with a variety of ways to exchange information, such as E-mail and 
WWW, was 2,849,000 (PTS, 2002a).  

These numbers indicate that people in their everyday life, choose and use 
the medium that supports their goals. Hence, choosing a medium from those 
available denotes the existence of some qualitative factors, on the basis of 
which an individual’s choice of a medium occurs. This matter also explains 
why for instance SMS is more preferable for sending or receiving messages 
in some situations and e-mail in others.  

In relation to e-government services, the existence of these factors 

                                                             
4 The presented study in this chapter originally appeared in Raoufi (2002). 
5 The Swedish National Post and Telecom Agency, Post- och Telestyrelsen, PTS, is 
the authority that supervises activities in the radio, telecom and datacom areas.  
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implies that the transmission of information to citizens should occur through 
the medium that best corresponds to the receiver’s understanding of the used 
medium. Thereby, when it comes to providing people with information 
through media, knowledge about these factors and their implications on 
people’s use of any medium is of vital importance.  

Many studies (e.g. Olson, 1997; Tanner, 1982; Baron, 1984; Maynor, 
1994; McDaniel et al. , 1996) have already pointed out some characteristic 
features and qualities in spoken –including face-to-face conversation – and 
written language – including computer mediated conversation – , and their 
differences. Other researches have focused more on different scenarios (e.g. 
Johansen, 1988; Baeker et al., 1993), and the use of information technology 
in order to improve the quality of jobs and cooperation between people (e.g. 
Wiberg, 2001; Ljungberg ,1997). 

In relation to the aim of this work, chapter seven found that a long term 
feed back for the confirmation of the delivery of the reported matter to the 
service provider is desirable. In section 6-2 this issue was explicitly 
underlined as a requirement. This functionality was not supported in the 
developed prototype and thus it was handed over to the service providers. 
Figure 9-1 illustrates the flow of requests and feedbacks in the current 
prototype design. As shown, to make a request (A), the user either has to be 
redirected to the webpage of the service provider (B), or the assistant gathers 
the required information and sends it together with the request to the service 
provider (C). In either of these cases the user would receive feedback (D and 
E) from the service provider that the request was being addressed. On the 
other hand, sending feedback requires information such as the user’s phone 
number, post address or e-mail address, which as found in chapter seven – 
for different reasons such as the lack of trust to technology, or not carrying 
the required medium – could remain unanswered.  

Further, beside the long term feedback, parts of the received requests by 
government agencies and authorities concerns the sending of information, 
such as documents, forms, updates and personal information (F). Therefore, 
the provision of full support for different e-government services requires the 
digital assistant not only to be able to identify the user’s desired information, 
but also if requested, to be able to send it to him/her. On the other hand, as 
previously mentioned, the use of different media is based on different 
qualitative factors, which are taken into account when choosing a medium 
from those that are available.  

Consequently, providing full feedback support from the digital assistant 
requires knowledge about these factors. Such knowledge would enable us to 
provide an individual user with the requested/long term feedback through an 
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appropriate medium to him/her. Therefore in order to identify these factors, a 
qualitative study was carried out. The study aimed to find those qualitative 
factors influencing the choice of medium from four text-based media; i.e. 
SMS, E-mail, Paper mail, and WWW (webpages restricted by password).  

The chapter begins with a brief discussion regarding tool mediation, the 
affordance of media, and the effect of the current conventions on people’s 
use of media. It is followed by a brief presentation of the research method 
employed and the result of the study. The chapter concludes with a summary 
of the findings of the study.  

It is important to mention that the factors presented in this chapter should 
not be considered as a complete and general list, as personal, cultural and 
social diversities could also affect the content of the list.  

User 

Figure 9-1, The flow of requests and feedbacks in the prototype developed in Kista 

 

Se
rv

ic
e 

3 

Se
rv

ic
e 

4 

Digital assistant 

SP
3 

SP
4 

A 

C 

E 
F 

Service 1 

Service 2 

SP1 

SP2 

B 

D 



9. Providing citizens with long term feedback 

 122 

9.2 Tool mediation, the affordance of media, and 
the effect of current conventions 

It is possible to distinguish human beings by their ability to develop tools 
in order to solve problems they face. Consequently, these tools are designed 
to solve one or more specific problems. One example to such tools is 
communication tools. In order to communicate with each other, people 
choose and use one of the media available to them. In that direction, the 
question that rises concerns the underlying factors behind their choice.  

Viewing a medium as a tool, one alternative explanation for such 
behaviour is suggested by Activity Theory.  

In Activity Theory the unit of analysis is an activity 
directed at an object which motivates activity, giving it 
a specific direction. Activities are composed of goal-
directed actions that must be undertaken to fulfill the 
object. Actions are conscious, and different actions may 
be undertaken to meet the same goal. Actions are 
implemented through automatic operations. Operations 
do not have their own goals; rather they provide an 
adjustment of actions to current situations. … Activity 
Theory emphasizes that human activity is mediated by 
tools in a broad sense. Tools are created and 
transformed during the development of the activity itself 
and carry with them a particular culture - historical 
remains from their development. So, the use of tools is 
an accumulation and transmission of social knowledge. 
Tool use influences the nature of external behavior and 
also the mental functioning of individuals. (Kaptelinin 
and Nardi, 1997) 

Following this  train of thought, two other reasons for such behavior are 
defined as the affordance of media and the existence of a set of cultures or 
conventions regarding the use of each medium. 

An affordance is defined as “the set of possible actions… [It] is a relation 
ship that holds between the object and the organism that is acting on the 
object.” (Norman 1999, p. 123). It is possible to distinguish between two 
different kinds of affordances, the real affordance and the perceived ones. In 
order to use an object, it is rather its perceived affordance that determines 
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what actions can be performed on the object and to some extent how to do 
them. Thus, the perceived affordance and the real affordance of an object are 
not necessarily the same. Even if media are not considered to be physical 
objects, there are still affordances involved. For example radio affords one-
way communication, while e-mail affords the recipient time to reflect on an 
answer. (ibid.) The existence of affordances in media, in turn, could 
influence people’s choice of a medium and the way it should be utilized. 

On the other hand different media have different characteristics, as does 
the information delivered by them. For example, e-mail is the medium of 
informality; its content is often grammatically incorrect, while fax is a 
medium that is used for formal communications, and thus its content is both 
grammatically correct and well formatted. These differences between 
different media reflect on their historical origins (Norman 1999), and form a 
set of convention regarding the use of each of them. These conventions, for 
example describe, when a certain medium should be used and how the 
message to be transferred should be formed. By increasing the use of a 
medium in a society, people begin to find new application areas for it and 
thus adapt it into their everyday life and work. “When an infrastructure gets 
established, it is difficult to change. Even when it is clear that new methods 
would provide superior results, the old ways linger on, for they are so deeply 
embedded into the culture of a society, so deeply in the ways people have 
learned to live, work, and play, that change can take place only very slowly, 
sometimes taking decades.” (ibid., p. 20)  

The chapter will provide a more detailed answer to this issue. The next 
section discusses the method used for identification of those factors affecting 
people’s use of different media, followed by the results of the study.  

9.3 The used method 

To achieve the aim of the chapter, which is the identification of factors in 
people’s use of four different media (SMS, WWW, paper mail, and e-mail), 
this study has been undertaken in the form of a qualitative research. The use 
of qualitative research is because of the study’s explorative character. During 
the study the chief ambition was to identify factors (why?) that in some way 
affected the interviewees’ choices regarding the media (what?).  

In order to identify these factors, ten peoples between the ages of 13 to 49 
were interviewed. All interviewees had a good experience of using e-mail, 
Letter, WWW, and SMS. Three of Interviewees had other nationalities than 
Swedish and at the time that this inquiry was being carrying out, they were 
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living in Sweden. The occupations of the interviewees were also varied with 
five of them being fulltime students at Mid Sweden University, two being 
part time students, one was a student at upper secondary school, one studied 
at the upper level of compulsory school and one worked as a supply teacher 
for a number of schools in the municipality of Sundsvall.  

The total time of interviews was approximately six hours. All interviews 
have been carried out in the form of unstructured interviews. Fontana and 
Frey (1994) describe the differences between structured and unstructured 
interviews as below: 

The structured interview “… aims at capturing precise 
data of a codable nature in order to explain behavior 
within preestablished categories, where the 
…[unstructured interview]… is used in an attempt to 
understand the complex behavior of members of society 
within imposing any a priori categorization that may 
limit the field of inquiry.” (p. 366) 

During the data-gathering phase, all conversations were recorded on 
magnetic tapes. In only one case the interviewee did not give permission for 
the use of a tape recorder, the conversation was noted by hand. Since during 
these interviews personal and private information could have been discussed, 
all interviewees were informed that after the analysis process, all recorded 
tapes were to be erased and no information which could possibly be traced to 
them would be published.  

After every interview, the recorded data was written down and analyzed. 
The focus during the analysis phase was on the identification of those factors 
that the interviewees considered important when they attempted to choose 
and use a communication tool. During this process, the focus was on the 
quality of a factor rather than the number of times one factor was addressed 
by interviewees. Afterward, the identified factors were clustered into nine 
groups. Of course a further grouping of the factors included in each group 
could be possible. For example, the tool related factors could be sub-divided 
into properties and features.  

9.4 Results 

In this section, the factors discovered are presented. As discussed in the 
method section, these factors are clustered into nine groups.  
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9.4.1 The property and the features of the required 
devices 

Using different media often requires some specific devices. For example 
to use SMS as a medium, a mobile phone is required, or for using e-mail as a 
medium a computer is a necessity. In this sense, the property of a device 
refers to those qualities that deal with its design and are perceivable by its 
users, such as shape, weight, and ergonomics as well as the device’s 
perceived and real affordances. These qualities in many cases are considered 
to be the advantage or disadvantages of a medium rather than the property of 
the employed device for using the medium. Therefore, the effect of these 
devices on people’s use of different media is inevitable. For example one of 
the interviewees described the disadvantage of the SMS as below: 

“Maybe it is a good function on a mobile phone, but the 
problem is that you have to click on a button until you find the 
letter you are looking for. This makes it slow and tricky.” 

Or another interviewee in favor or paper mail said:  

“A letter is good because of its portability that one can take a 
cup of coffee, sit down and read it in a relaxed manner.” 

Feature of a device, on the other hand, refers to those supports in the form 
of functions or applications that the device offers. Some examples include 
functions for replying, editing, forwarding, and saving messages, as well as 
reminders and confirmations and support for different languages. As these 
features often are in some way hidden, the knowledge about their existence 
and the way they work to a great extent depends on the user’s knowledge 
regarding the existence of a feature and his/her previous experiences of 
similar features. A good example of this issue could be one of the 
interviewees who expressed her desire for the existence of a confirmation 
feature in mobile phones which would enable her to find out whether an 
SMS has been delivered. In fact, at the time the study was carried out, this 
feature existed and was free in Sweden.  

9.4.2 The content, and the amount of information to be 
transferred 

The property of information to be transferred is the other factor found to 
be important in people’s choice of media. However, before continuing the 
discussion, a distinction must be made between the push and the pull 
information. In the push situations, the receiver of information is the one 
who has no control over the medium via which the information is 
transferred. In other words, the effect of the user’s expectations and values 
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regarding the used medium is less than in the pull situation. In the case of 
pull information, the receiver of information is in charge. In other words, the 
receiver is the person who has caused the exchange of information, and thus 
is able to choose the preferred medium.  

Two factors included in the property of information and which are found 
to be important in people’s use of different media, are the amount of 
information to be transferred and its content. The content of information 
describes the purpose of communication; e.g. to inform someone about 
something, to ask a question, to explain something, or to discuss an issue. 
Some of these categories are time dependent and thus require a shorter 
delivery time, similar to a mediated conversation. In such cases SMS, or E-
mail that have a shorter delivery time are preferable to a paper mail.  

The amount of information, on the other hand, refers to the number of 
characters in a message. Here, a tool’s limitations are brought into focus. For 
example, unlike other media in this study, it is impossible to send a message 
longer than 160 characters by SMS. An interviewee explained this matter as 
below:  

“The SMS’s disadvantage is that you can write only a short 
message; you have not the possibility to present any 
information. You have to present what ever to say in just three 
meanings, and that’s it. It could only be used for short and 
quick messages. By using a letter, on the other hand, you can 
receive a large amount of information, but if you want more 
information or want to take contact with the sender, it would 
be lengthy.” 

9.4.3 Cultures, traditions, and laws 
The study showed that the current cultures, traditions, and laws in a 

society have some effects on not only the media used by people for different 
situations and purposes, but also on the content of the information to be 
transferred. Hence, these in turn appear in the form of guidelines which can 
be divided into different categories.  

a) Societal guidelines. Societal guidelines, or current conventions 
(Norman, 1999), describe how for example a text, on different 
occasions, and aimed towards different people, should be formulated. 
These also influence the user’s choice of media. A good example of 
the existence of such guidelines in a society could be the notion of an 
official letter among Swedish people. Traditionally in Sweden, an 
official letter consists of a text written, or printed, on paper,  that is 
signed and sent by paper mail. Thus, as the study showed, a text 
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received via e-mail is barely acceptable as an official letter. One of the 
interviewees put the issue as below:  

“I think if I receive an official letter by e-mail, I would not 
take it seriously. May be it is something traditional that one 
receives such letters by paper mail.”  

b) Organizational guidelines. In an organization, as well as society’s 
current traditions, cultures and laws, additional internal guidelines 
might be applied. These guidelines, as a part of the organization’s 
policy and information system, describe how and when different 
media should be used. Additionally it determines how, for some 
occasions, messages transferred by them should be formulated. For 
example one student explains his frequent use of E-mail as below: 

“I use E-mail and WebCT to discuss my problems with other 
students and my professors. However, my frequent use of 
these media is because of our department’s policy.”  

c) Personal guidelines. At a personal level, guidelines and rules occur 
mostly in the form of ethics and personal values. Of course these 
guidelines could also be colored by society’s current culture and 
traditions. At this level, the focus is on the meaning of the used 
sentences and words as well as the way these are to be delivered. An 
example could be people’s use of different media for transferring their 
feelings included in a text message. One of the interviewees put this 
issue as below:  

“Mostly, I use E-card to send congratulations to my friends. 
But when the receiver is for example my grandfather, I use a 
postcard. I think it is improper to send an E-card to him. 
Beside I have to express myself differently too.” 

d) Tool related guidelines. A tool’s advantages are not limited to the 
physical and functional advantages that it offers. The cultural and 
ethical possibilities that are valid within a smaller community 
consisted of its users also count. An example of such an advantage is 
the e-style6, which is allowed to be used in E-mails, or uncompleted 
meanings and combination of characters like ‘:)’ in SMS messages.  

“I prefer to use e-mail when I want to write about my 
feelings. It is because I can write for example 4 pages as 

                                                             
6 Maynor (1994) characterized Computer-Mediated communication as E-style or 
even called written speech, where the linguistic conversation of this style differs 
from both spoken and written language. 
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large as A4 paper, which I cannot do in an SMS message. 
Beside it is easier to write an e-mail then a letter. There I 
have possibility to express myself as I want.” 

9.4.4 The degree of personality 
The study showed that the personality of a message is influenced by the 

media of transference. In other words, same information received via one 
medium could be experienced in a more personal manner than via another 
one. During the interviews, different explanations for such behavior were 
given. For example, according to an interviewee, two reasons that make a 
letter more personal are that: a) unlike digital messages a letter is touched by 
its sender, and b) no exact copies of it are available.  

Figure 9-2 illustrates the interviewees’ opinion regarding the personality 
of a message delivered by the current media in this study. 

9.4.5 Time 
One of the factors that proved to have a remarkable influence on the 

interviewees’ choice of a medium was the delivery time. When they were 
asked to explain what they meant by the delivery time, it proved to be a 
combination of five different time periods (Figure 9-3) each of which could  
be related to a specific activity and are as follows:   

a) Time period 1: (preparation) The time expended in formulating, 
writing and preparing the message for sending. Depending on the 
provided support and the purpose of the message, this time period 
varies for different tools. For example a message aimed at a friend 
might take less time to write then writing the same message to an 
authority. 

b) Time period 2: (sending) As activities required for sending a message 
vary according to the tool,  the time expended on sending a message 
would also vary. For example an e-mail will be sent as soon as the 
sender writes the e-mail address of the receiver and pushes the send 

Paper mail SMS E-mail WWW 

Public Personal 

Figure 9-2, The degree of personality in the information received through 
different media . 
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button, while to send a letter not only the address of the receiver 
should be written on the envelope, but also the letter should be 
stamped and put in a pillar-box.  

c) Time period 3: (delivery) The delivery time refers to the time taken for 
a message to transfer from its sender to its destination. Note that the 
word destination means the place where the message remains until the 
receiver becomes aware of it and picks it up.  

d) Time period 4: (waiting) The waiting time means the period of time 
that a message is waiting in a message- or mailbox until it is picked up 
by the receiver. In some tools such as a mobile phone a signal 
indicates the existence of a new message. This, in turn, results in a 
reduction of the waiting time. Hence the portability of a device would 
also influence this time period.  

e) Time period 5: (reply, forward, save, etc.) A device’s support for 
different actions that should be undertaken depends on the purpose of 
the received message, such as reply, save, edit, and forward and is 
found to affect this period of time.  

The study showed that based on these time periods, the choice of medium 
depended on the purpose of the message to be sent. For example, to 
communicate with someone without having any intention of disturbing 
him/her,  E-mail was preferred while to send an immediate message to a 
friend SMS was found to be a more proper media. In relation to the 
discussion with two of the interviewees they described their views on SMS 
and E-mail as below:  

“E-mail is not a communication tool to use for conversation. 
It takes too much time to get an answer back from the other 
side. Besides, you cannot be sure when the other person is 
going to read your message.” 

“SMS is a good medium, because I can write a message, send 
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Figure 9-3, Different time periods in sending a message from a 
sender’s point of view 



9. Providing citizens with long term feedback 

 130 

it and get answer back in a short period of time. It is a good 
tool for immediate matters.” 

9.4.6 Routines and habits 
The interviewees’ use of different media proved to be, to some extent, 

based on their knowledge about the receiver’s habits, and routines. Some 
examples regarding this issue could be a receiver’s access to a certain tool 
during a certain period of time, or the medium that is used more frequently 
by him/her. One of the interviewees described her routine in using E-mail as 
a factor that affected her communication with other people as below: 

“I usually work in different places. Therefore, the only 
occasion that I can read my e-mails is when I’m back in the 
office at the end of the day. Consequently, those who send e-
mail to me know that they are not going to get any answer 
back during the day.”  

9.4.7 Security and safety 
During the interviews, one of the factors that interviewees often referred 

to as a motivation for their choice of a particular medium for transferring 
private or confidential information was the security of the tools. However, 
what they called security in fact referred to; a) The security of a medium for 
transferring private or confidential information, and b) a device’s safety for 
saving private or confidential information.  

In the former, their knowledge about a medium and the way it worked 
proved to be of crucial importance in their judgment. Two other factors that 
affected their judgment were their previous experiences and the way they 
usually received confidential information. For example, their trust in paper 
mail as a safe medium originated from banks’ and authorities’ use of this 
medium to send confidential information. One interviewee stated her 
concern and thus the reason for her refusing to use E-mail and SMS for the 
transfer of confidential information as: 

“I do not use E-mail or SMS to send and receive confidential 
information, because it is possible that someone can read 
them. Therefore a letter is safer, because I can save it in a 
safe place and even no exact copy of that is available.” 

A device’s safety, on the other hand, was found to include how safe the 
stored information in a medium is from unauthorized people, and how safe it 
is from errors and damage caused by the medium itself. This issue for 
instance made them fined other solutions to the issue. For example one 
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interviewee describes his view on this issue as below:  

“If I receive an important message through E-mail, I rather 
print it out and save it in a safe place. Consequently, those e-
mail messages that are saved in my computer are less 
important.” 

9.4.8 Feelings 
As a part of the content of a message, sometimes it is important that 

feelings, such as happiness, anger and love, as well as one’s position 
regarding an issue could also be transferred. This goal could be achieved by 
describing them in form of text, or by using a combination of characters and 
figures like ‘:)’ or ‘☺’. The use of these characters is more usual and allowed 
in some tools while in others appears to be inconvenient. Thus, it was felt 
that depending on the purpose of the message and those feelings that are to 
be included in the message, the medium that offers the best support was 
used.  

“I think that it is improper to use smiles in a letter, but in a 
SMS message it is OK to use them.”  

“Letter is better, because I believe that a person’s 
handwriting says something about its writer too. For example 
you can see if she is angry, tired, etc. Beside, when I write a 
letter I have the possibility to draw something too.” 

9.4.9 Costs 
The costs involved in using a medium was another identified factor. In 

other words, a medium is often chosen on the basis  of the value of the 
message to be sent compared to the cost of its use. This also includes costs 
such as the subscription fee and those involved in owning the required 
devices. For example, one of the reasons, according to an interviewee, for 
using E-mail for sending and receiving jokes and funny texts that actually 
‘one would get along without them’, was the low cost of its use.  

9.5 Conclusions 

The purpose of this chapter was to study the tool-mediated 
communication among people, in order to identify factors that they take into 
consideration while they evaluate and choose a text-based media.  

By comparing people’s use of four media, i.e. SMS, E-mail, letter and 
WWW, nine different groups of factors that affect their use of these tools 
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were identified (Figure 9-4). It is worth noting that even though these factors 
are grouped into different categories, their effect on each other could not be 
ignored.  

Further, this study showed that people value these factors differently. 
Therefore, for example SMS is used by many for sending personal 
information while some prefer to use E-mail. This matter in its turn builds a 
sort of expectation too. This means that a person expects to, for example, 
receive confidential information by letter mail, because it is used by him/her 
for that purpose.  

The study also showed that apart from these personal values and 
expectations, some values and expectations exist that are shared by the 
members of a community consisting of the users of a medium. These, in 
turn, have an effect on the way the medium is to be used. Therefore, one can 
conclude that the use of media in a community, with shared values among its 
members, adds a sort of meaning to the transferred message. Such meaning, 
for instance indicates how the received information should be prioritized, 
and how personal it is.  

The existence of both shared and personal values and expectations could  
even be viewed as a personal filtering mechanism (PFM). This means that 
people, because of these values and expectations, prefer to use different 

Figure 3. Factors that affect individual’s choice and 
use of communication tools 

Tool-related factors 

The property of Information 

Cultures, traditions and laws 

The degree of personality 

Time 

Routines and habits 

Security and safety 

Feelings 

Costs 

C
ho

os
in

g 
a 

 
co

m
m

un
ic

at
io

n 
to

ol
 

Figure 9-4, Factors affecting individual’s choice and use of different media  
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media for different purposes. 

However, as a person’s overall values and expectations neither match 
with the other members of the community s/he belongs, nor with others 
belonging to other communities, we find a mixture of different types of 
information transferred through each media, which in turn is the reason for 
people’s use of different filtering features in tools such as E-mail clients.  

In relation to digital assistants, the existence of these factors requires the 
system to support different media to provide users with feedback, while the 
choice of the medium should remain with the users. In other words, as 
people’s values and expectations regarding each medium differ, each user 
should be offered the opportunity to choose the medium that corresponds to 
his/her expectations.  

9.6 Methodological discussion and comments 

After analyzing the gathered data, the question that remained unanswered 
was the level of the impact of the identified factors on an individual’s choice 
of communication tools. However, as in this study the number of 
interviewees was limited, it was impossible to find an answer to this question 
and therefore an additional study on a larger group consisted of 
representatives from different communities is necessary.  

Since the aim of this study was to identify those factors that affect an 
individual’s use of communication tools, the relationship between these 
factors has not been studied. Consequently, this lack of data made it 
impossible to find out how these factors might affect each other.  
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10 A summary and possible future research 

10.1 Introduction 

As mentioned the main objective of this research project was to overcome 
difficulties connected to the utilization of e-government services, with 
particular emphasis on navigation and way-finding in government websites. 
Moving in this direction, the use of digital assistants was argued for; i.e. an 
embodied conversational agent able to assist users in obtain ing and utiliz ing 
a number of services by means of a dialogue, as a possible solution to 
overcome difficulties associated with navigation and way-finding. Therefore, 
this thesis could be seen as an attempt to study the use of digital assistants in 
relation to the objective of the study. Even though the nine previous chapters 
present different research studies, the plan was that their arrangement and 
objectives would follow the overall objective of the thesis. Hence, the 
outcome of each of the conducted studies was meant to constitute part of the 
overall findings of the thesis.  

Bearing this in mind, this chapter attempts to gather and place these 
findings in a bigger context to find out whether the use of digital assistants 
causes any improvements in a citizen’s utilization of e-government services, 
and to clarify and present the research project’s practical and methodological 
findings. The chapter includes possible future research and the author’s 
reflections.   

10.2 Research findings 

The aim of this section is to present the overall conclusions and research 
findings of the conducted studies. For that reason and in order to give a 
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structure to the section, it is divided into four subsections, i.e. findings 
addressing the identified difficulties concerning navigation and way-finding 
which were identified in chapter three, findings addressing the delivery of e-
government services to citizens, practical findings, and finally 
methodological findings.  

10.2.1 Findings addressing the identified difficulties 
associated with navigation and way-finding 

The study conducted and presented in chapter three found a number of 
difficulties faced by users in general, and the novice users in particular, 
when they attempt to find and utilize the e-government services available in 
government websites. Hence, since one of the aims of this thesis was to 
make an improvement to the existing situation, it is of interest to find out 
whether this in fact occurred. In this thesis the extent of any improvement is 
made possible by comparing the existing situation (the conventional website) 
with the new situation (digital assistant).  

With this in mind, the studies conducted showed that a digital assistant 
solution, similar to that described in this thesis, brings contribution to the 
accessibility of e-government services, while demands dealing with different 
issues. Accordingly, the assistant’s effect and founded issues in connection 
with each of the identified difficulties follows.  

• The user’s physical limitations and impairments 

As previously found, the possession of physical limitations and 
particularly those related to normal aging, such as visual impairment and 
muscle control impairment, by an individual user has a great impact on the 
extent to which s/he can utilize the e-government services on offer. For 
instance the use of keyboard and the mouse to interact with computers 
proved to be one of the elderly and novice users’ biggest concerns when 
dealing with the test computer and website.  

This issue was for the most part approached by using both text-to-speech 
and speech-to-text facilities in the prototype. As described in chapter seven, 
these facilities also proved to have a positive effect on novice users’ and 
immigrants’ use of e-government services. However, it is  worth noting that 
these technologies proved flawed concerning at least three points showing 
that other interactive possibilities must be provided for the users;  

a) In the listening state, the environmental sounds were found to cause 
distortions to the results of the speech-to-text converter and thus to the 
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result of the interaction. This matter makes these facilities (in current 
design) less suitable for busy environments.  

b) To gain the best results, the input sound should be plain and clear. 
Therefore, mumbling, dialects and incorrect pronunciation of words 
by an individual user results in an erroneous output and thus the 
failure of the whole process. 

c) Because of the sensitivity of the speech-to-text facilities, such a 
solution is not suitable for people with speech impairments or speech 
disorders.  

It should be noted that in the Sandra’s case, which did not offer any 
speech interaction possibility, the misspelling of words and phrases typed by 
users lead to the assistant’s inability to recognize their intentions and thus 
the failure of the assistant to channel the user to the desired service or 
information.  

• The overload of information.  

In this thesis, the overload of information was found to be the other 
difficulty confronting the majority of users, irrespective of their abilities with 
computers and Internet. In other words, when attempting to find a service or 
information in a government website, citizens more often find themselves 
overwhelmed by the amount of the visualized information on the screen. The 
issue of information overload in the developed prototype was approached 
by: 

a) The dialogue facility which made it possible to figure out the user’s 
desired service or information and present it to him/her. 

b) The division of the interface into two frames which made it easier for 
users to distinguish between the assistant’s responses that were 
visualized in form of text, and the task related information. 

The evaluation of the AVANTI prototype showed that the relevancy of 
the presented information to the user was a product of both the assistant’s 
capability to recognize the words and phrases used by the user and whether 
the user understood and followed the responses generated by the assistant.  

By comparing the AVANTI-prototype and the Swedish Custom’s 
assistant it showed that visualization of a digital assistant including its 
responses – either textual or in the form of images – on a window other than 
the main website, contributed to a greater possibility of keeping the 
relevancy of information high and at the same time preventing the 
occurrence of an overload of information.  
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• The overload of visual attention.  

An attempt was made to prevent the overload of visual attention, caused 
by an individual user’s exposure to too many stimuli in the website, in the 
AVANTI prototype. This was done by designing a simple and strict 
webpage containing only two areas for presentation of information; i.e. the 
scrollable text field for presenting the recorded conversation, and a frame for 
presenting the task related information. The other elements that could attract 
the user’s attention were the avatar’s gestures which aimed to inform the 
user about the state of the system.  

As the evaluation test on the AVANTI prototype indicated, when the 
content of the right frame (task related information) was changed, on some 
occasions the novice users’ attention was attracted to that, which in turn 
resulted in overlooking the assistant’s textual response. However, this issue 
was of less concern when the sound output was available. On the other hand, 
in the Sandra case, no major improvement was found, since the target frame 
and the textual response area were part of a website containing other 
irrelevant links, visual images and information.  

• The absence of an appropriate conceptual model.  

The absence of an appropriate conceptual model of the website was found 
to be a reason for the target group’s difficulties in finding and utiliz ing 
services on the Kista website. Adopting a conversational interface approach 
proved to possess a major potential for overcoming this difficulty since, 
when using the assistant, the users were able: 

a) To interact with the application by means of dialogue using natural 
language, the most common and usual form of communication among 
people. 

b) To get away from the difficulties associated with way-finding and 
navigation.  

c) To interact with a simple interface, to form a conceptual model, with 
less effort than was required in a conventional website. 

With this in mind, both evaluation studies indicated that when using a 
digital assistant, an individual user experienced fewer difficulties in getting 
started, learning, and utiliz ing the applications. In terms of ‘manageability’, 
it was found that the digital assistant solution has a clear capability to help 
users find and use the supported services. On the other hand, using 
conversation as a means of interaction demands the provision of information 
regarding the possible actions for each system state. For others, the novelty 
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of the interaction mode in both cases caused the utilization of the assistant as 
a search engine by some users. This matter was even found to be a result of 
the shape of the input field which was associated with the search engine by 
them.  

• Disorientation.  

The study showed that by using a digital assistant, the issue of 
disorientation was diminished since a) the user was presented with a single 
window on which all information was presented, and b) the responsibility for 
finding the desired service was placed upon the assistant. 

• The differentiation in interpretation.  

The issue addressing the differentiation in interpretation of words and 
phrases which was partly caused by the service provider’s use of 
bureaucratic language was mainly approached in the digital assistant solution 
by using simple and everyday language while avoiding clustering and 
abstraction that is frequently used in the conventional websites. The study 
also showed that the employment of a digital assistant requires moving from 
a traditional web design perspective to a user centered perspective where the 
service provider is required to:  

a) adopt an easy to understand language.  

b) keep the knowledge bank of the assistant updated, either by reviewing 
and analyzing the recorded conversations, or by anticipating words 
addressing a service or information. 

c) adopt a user centered approach and allow for a higher degree of user 
involvement in the process of design and development.  

The assessment of the understandability of the used language, which was 
carried out in term of ‘clarity’, proved that, in the majority of cases, users 
were presented with easy language which provided them with information to 
determine what action to take next. However, both studies found occasions 
where the same word had different meanings to the service provider and the 
user. For instance, when conversing with Sandra the word ‘import’ was used 
by several users to address the private import of goods, while according to 
the Swedish Custom this word addressed the import of goods by companies 
and juridical persons.  

• The absence of perceived benefit.  

In this study the users’ perceived pleasure and benefit when using the 
assistant was assessed in term of the ‘perceived benefit’. The study showed 
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that the majority of participants in the test considered the assistant to be an 
easier way to gain access to a particular service and found it more enjoyable 
and fun compared to the tested website. Their comments addressed both the 
graphical interface and the interaction process. For instance, some of them 
were charmed with the dog which was able to play different gestures, while 
others liked the dialogue. In brief, factors contributing to the enjoyment were 
found to be:  

- The small number of words and the limited amount of information on the 
screen. 

- The size of texts.  
- The separation of dialogue text from the task related information. 
- The dog’s gestures which even provided them with feedback regarding 

the state of the system. 
- Facing a character instead of just words.  
- Hearing instead of reading.  
- Talking instead of using the keyboard, especially among the immigrant 

population.  

Furthermore, these factors were found to contribute to the users’ 
perceived benefits so that the majority of them found the assistant preferable  
when compared to the Kista website.  

• The use of inconvenient language 

The assistant was recognized by the immigrant population as being an 
easy tool to find and utilize services. Since the common characteristic among 
this group is their inability to communicate in Swedish by text, the text-to-
speech converter and voice recognition provided them with an easier means 
of communicating with the assistant and to find their desired services. 
However, with reference to the interaction with the assistant, the tested 
prototype proved to have some shortcomings, in part caused by the 
incompleteness of the stored words and phrases in the knowledge bank.  

The assistant solution offered the possibility to circumvent the already 
established necessity for the use of bureaucratic language in websites, and 
thus laid the foundation for a new and everyday communication between 
service providers and their customers. However, taking advantage of this 
opportunity should be considered as a question of organizational willingness 
rather than as a question of the assistant’s functionality.  
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10.2.2 Findings addressing the delivery of e-
government services to citizens 

In this work, the assessment of digital assistants in relation to the delivery 
of e-government services to citizens was reduced to four criteria, namely: 
usability, accessibility, utility, and finally the user’s perceived benefit. These 
criteria have, at a later stage, been used as a framework for both the 
development and assessment of the AVANTI prototype. Worth noting that 
because of the nature of the available data, a complete application of the 
same framework when studying Sandra was not possible.  

In connection with the delivery of e-government services, the conducted 
studies indicated that the use of digital assistants contributes to such delivery 
in the following ways: 

a) By reducing the technology barrier caused by the traditional 
input/output technologies. Even though there is no evidence to suggest 
that the use of non-keyboard input were more efficient than the 
traditional input devices such as keyboard, there was also no negative 
evidence found. As the conducted studies indicated, what is obvious is 
that the non keyboard input/output facilities makes it easier for both 
novice users, who possess a lack of knowledge regarding the use of a 
mouse and keyboards, and elderly people and those suffering from 
visual, hearing, and muscle control impairments to interact with the 
computer and utilize the supported services. It is worth noting that 
achieving a satisfactory result when using the speech-to-text 
technology, as a minimum, requires the use of a converter able to 
recognize speech with different dialects and pronunciations.  

b) By reducing the navigation barrier caused by the traditional web 
design. The conducted studies found that when using a digital 
assistant, the target users were sufficiently able to find their desired 
services without the necessity of coping with navigating barrier and 
their associated difficulties. This in turn contributed to reducing the 
required computer and Internet skills among users while at the same 
time achieved a remarkable improvement in the novice computer 
user’s utilization of e-government services. However, it is worth 
noting that a digital assistant efficiency is highly dependent on the 
maintenance of the assistant and on the update of its knowledge bank 
and responses.  

c)  By reducing the mental load of the user. There is clear evidence that 
the use of digital assistants contributes to the reduction of the mental 
load among the users. Four underlying causes are found to be: the 
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simplicity of the graphical interface, the limited number of visual 
elements, the limited amount of presented information and the limited 
number of possible actions at any particular moment.  

d) By adding benefits and subjective pleasing. According to the result of 
the assessment test on the digital assistant developed during this 
research project, because of the advantages offered, such as the 
understandability of its interface and the simplicity of the presented 
information, it was considered by users to be a preferable means of 
finding and using e-government services on the Internet. Furthermore, 
as the conducted studies showed, the majority of the participants in the 
test liked both the interaction mode provided, which differed 
significantly from the current web design based on direct 
manipulation, and the avatar character. Of course, as was discovered, 
the chosen avatar character plays an important role in the way the 
assistant is understood by the users and this, in turn, affects its use. 
For that reason and as the intelligence of a digital assistant is not 
comparable to a human agent, it is of crucial importance to represent 
the assistant by a character that corresponds to the assistant’s abilities. 

10.2.3 Practical findings 
With reference to the design and development of digital assistants, this 

thesis defined three essential parts to be: the assistant’s user interface, the 
assistant’s functionality, and the dialogue facility. To enable this section to 
be more readily understandable, practical findings concerning the user 
interface are discussed in terms of visualization, interaction facilities and 
avatar character. 

The visualization of the assistant refers to the way the assistant is 
graphically presented to the user. Therefore, the first decision is to determine 
the visualization of the graphical interface; i.e. if the graphical interface is to 
be presented in a separate window or included in a conventional website. 
The results of the studies conducted in this thesis favor the former method. 
For instance it is found that when the assistant is included in a website, users 
are influenced by other visualized elements (particularly  words and phrases) 
when interacting with the assistant. However, simultaneous changes to the 
website in connection with the generation of responses by the assistant might 
attract the user’s attention and thus cause the user to miss of newly generated 
responses. For others, because of the similarity between the input text-field 
of a search engine and that of the assistant, it is likely that an individual user 
will find them to be similar and thus frame his/her query in the form of 
single, or separate, words rather than the complete sentence required. 
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On the other hand, when the graphical interface is placed in a separate 
window, the designer is able to keep the visualized elements to a minimum 
while at the same time avoiding the previously mentioned issues. However, 
in both cases the font size is found to be of crucial importance for users’ 
interaction with the assistant, especially for those possessing some kind of 
visual impairment.  

In relation to interaction facilities, there are at least two issues for 
consideration. Firstly, to serve a large and homogeneous group of users, as is 
the case for governments, involves taking their abilities, limitations, personal 
characteristics, interests, needs, etc. into account when choosing an 
interaction facility. Secondly, it is of crucial importance to anticipate those 
environments where the assistant could be used, and ensure that the chosen 
facilities are suitable. For instance input devices such as a keyboard and the 
mouse or a touch screen are more suitable for busy environments than a 
microphone. On the other hand, to type an input and manage a mouse could 
be difficult for a complete computer beginner and novice users rather than 
using a voice. Therefore, it may be better to equip the assistant with different 
interaction facilities and offer users the possibility to choose and use the 
facility that suits both their needs and characteristics and the environment. 
Two other desirable features in connection with interaction facilities, and 
more specifically interaction by means of voice, are the adjustment 
possibility for input and output voice.  

One of the biggest surprises in this research project was the avatar 
character and its effect on users’ interaction with the assistant. The 
personality given to the Avatar character, which from the beginning was 
aimed at provid ing users with information regarding the state of the system 
and making the interface and the use of the assistant more enjoyable and fun 
to users, was found to play an important role in the way it appeared to users. 
For instance in contrast to the AVANTI-assistant with a dog character, the 
use of a humanoid avatar by Swedish Custom caused some confusion among 
users; i.e. they thought of it as a real person with name ‘Sandra’, a 
communication channel, an intelligent agent, or an unintelligent agent. This 
matter in turn caused the input of undesirable queries and thus the failure of 
the assistant to generate proper responses. Therefore, it is of crucial 
importance to represent the assistant with an avatar that corresponds to its 
intelligence and abilities. Hence, as found, the generation of an incorrect 
response or the occurrence of an error is less annoying among users 
presented with a non- humanoid avatar than vice versa.  

In the current architecture, the functionality of the assistant was found to 
be a product of both the quality of the input data, and the content and the 
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quality of the stored words and phrases in the assistant’s knowledge bank. 
One of the factors that proved to have a significant effect on the quality of 
the input data is the interaction facility used. For instance, it is found that the 
use of a keyboard more often involves the input of short sentences which can 
be grammatically or orthographically incorrect. On the other hand, when a 
microphone is used, apart from the effect of homophone words on the 
quality of the input data, sentences are more naturally framed, but users tend 
to use several sentences at once. However, the assistant’s inability to manage 
several sentences makes it unsuitable for services that require a longer 
explanation by users. 

Furthermore, people, in general, explain things differently. For that 
reason, the generation of a proper response demands a match between the 
used words and phrases by the user and those stored in the knowledge bank 
of the assistant. Consequently, the knowledge bank of the assistant requires 
continuous maintenance and updating, which also includes the most 
common misspellings by users. However, as some queries will be beyond 
the assistant’s ability, it is necessary to decide how these should be 
responded. For this reason, another alternative means of gaining a successful 
functionality is to provide users with clear and visible instructions about the 
assistant’s abilities and to use leading questions which would help users to 
know what action to take next or how to response to a query.  

In relation to the dialogue part of the assistant, the use of leading 
questions is found to be a valuable opportunity to minimize system errors 
caused by the use of unrecognizable words. As was found, users more often 
tend to frame their responses by using words appearing in the question asked 
by the assistant. Furthermore, to ensure that users are able to formulate a 
dialogue with the assistant, there are some issues to be taken into account. 

- Users might have different interpretations of given words or phrases than 
the service provider. Therefore the use of bureaucratic language which is 
unknown to the public should be avoided. 

- Users might use unpredictable words to explain a matter or a desire than 
has been anticipated. This matter requires continuous update of the 
system’s knowledge bank. 

- The assistant might be used by a user several times within a short period 
of time. Therefore the occurrence of repetitive questions which cause 
irritation to the user should be avoided. 

- Computer experienced users dislike long and time consuming dialogues. 
Therefore the procedure should be kept as brief as possible.  
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-  Computer experienced users tend to use single words instead of complete 
sentences. This matter should not terminate the whole process without the 
user being given the opportunity to rephrase his/her input.  

- The input devices could vary from one user to another. Therefore, it is 
important to ensure that the system is compatible to devices with different 
standards. 

- The misspelling of words occurs frequently. For that reason, the system 
should be prepared to recognize some of the frequent misspellings.  

- Some users consciously tend to subject the assistant to erroneous or tricky 
questions to determine its intelligence. The system should be prepared to 
give a proper response to such inputs. 

It is worth mentioning that the effects that the discussed issues in this 
section have on each other should not be denied. Furthermore, most of the 
issues discussed in this section could be approached by involving the 
system’s intended users in the process of design and development.  

Finally, the identified issues in this thesis even makes the digital assistant 
in current design more suitable rather as an optional aid than an substitute to 
the existing government websites. This matter will even offer the more 
experienced users the possibility to access and utilize the offered services 
without using the assistant which they considered to be slow and time 
consuming.  

10.2.4 Methodological findings 
Based on the overall outcome of the research project it is noticeable that 

the adaptation of the co-design approach had at least two major contributions 
to the overall outcome of the study. Firstly, choosing an evolutionary 
strategy made it possible to begin with a smaller user group to test the digital 
assistant before widening it to include a more diverse community. Secondly, 
the involvement of representatives of as many as possible of those who were, 
in some way, found to be affected by the designed prototype in to the design 
process, provided an opportunity to identify and explore the assistant’s 
shortcomings and those factors affecting users, both positively and 
negatively, when utilizing the assistant. However, since the employment of a 
digital assistant to support e-government services means that it will be 
utilized by a large and homogeneous group of users and since the 
involvement of representatives of such a large group in the process of design 
would not be possible, after the deployment, the system requires to undergo 
a longer study followed by additional improvements.  

Despite its advantages, the involvement of novice computer users during 
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the design and developmental phase of the project appeared to be a challenge 
for the AVANTI research team. In other words, due to their lack of 
computing experience, it was quite difficult to explain what was meant by ‘a 
digital assistant’ and how it was expected to behave. Therefore, in the initial 
stage of the project, it was decided to describe the ideas by using parables 
and metaphors existing in their everyday life, such as a human assistant, and 
putting these into different scenarios.  

However, because of the limited number of people with no previous 
computer experience and who were willing to participate in the arranged 
tests, occasionally some had to attend different test occasions. This matter in 
turn gave rise to several discussions and caused reflections about whether an 
inexperienced user, after participating in the preliminary test, should be 
counted as an inexperienced or experienced user. However, since the tests 
were quite short and did not provide any further information concerning the 
use of computers and the Internet, these participants were counted as 
inexperienced users.  

The other issue that limited the planned course of action in this thesis was 
the existence of legal and organizational restrictions. For instance these 
restrictions prohibited the AVANTI team from accessing the service 
providers’ information system to complete a full integration between the 
developed assistant and the supported services. However, these restrictions 
also appeared as a barrier for governments to employ digital assistants in 
their websites, since all published information should be in accordance with 
the current law and have a legal value. For that reason, an erroneous or 
inappropriate response by the digital assistant might cause major 
consequences for both the user and the service provider.  

One of the most interesting methodological findings is the contribution of 
the use of a digital assistant to the design of current government websites. As 
the AVANTI project found, “Going from a traditional design of web 
interfaces to an AVANTI approach is like going from an inside out 
perspective to a strictly customer or citizen oriented perspective. This shift in 
perspective is a small revolution and it has a lot of consequences for the 
development of e-government services compared to the current traditions.” 
(Whyte and Macintosh, 2003) In other words, since the development and 
design of a digital assistant requires high involvement of representatives of 
its intended users in order to determine their interests, needs, desires 
characteristics, etc., as well as knowledge concerning their interpretation of 
words and phrases, this approach can be used as a guideline for the design 
and development of conventional government websites. However, this 
approach is quite similar to the Co-design approach which is adopted in this 
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thesis.  

10.3 The assistant’s revised version and future 
research 

As a result of the studies conducted in Kista and other AVANTI partner 
cities, a new modified version of the assistant was developed. When 
designing this version of the assistant, special emphasis was given to avoid 
those problems and shortcomings which were previously identified by the 
AVANTI research teams during the project. Thus, the modified version of 
the assistant underwent the following improvements: 

- The system activates by picking up the receiver connected to the system. 
- To make the assistant more accessible to all citizens, irrespective of their 

access to computers and the Internet, it has been modified to run in 
information kiosks which can easily be placed in public buildings such as 
city halls and libraries. (Figure 10-1a) 

- To overcome the inadequate quality of the output sound and at the same 
time prevent distortion caused by sounds from the surrounding 
environment, a receiver is used. (Figure 10-1a) The use of receiver even 
is expected to prevent the privacy issue in public environments.  

- The system offers a multimodal input in form of sound, touch, keyboard, 
and mouse (Figure 10-1a and b). The touch screen possibility is thought 
to prevent the occurrence of difficulties connected to the usage of a 
mouse which was found to be common among the novice users. When 
the system enters the listening state, a text on the screen requests the user 
to either speck into the receiver or point to one of the given alternative 
answers on the screen. 

- The system’s output occurs in the form of sound and visual output, i.e. 
text, images and video. 

- The problem of repeating personal questions such as the user’s home 
address and phone number is approached by using smart cards (Figure 
10-1c). It is even possible to use an already existing card, such as a 
library card, and connect the system to the computer system that the card 
belongs to.  

- In the case of lack of trust by a user, the system is able to direct the user 
to a human agent by establishing a video connection between both parts 
(Figure 10-1e).  

- As chapter seven found the recognition of free inputs, such as describing 
something, was almost impossible. This issue was partly caused by the 
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unpredictability of the words used by the users. In the assistant’s 
modified version, this difficulty is approached by making a recording of 
the user’s sound when describing the problem and forwarding it to the 
service provider in form of a ‘.WAV’ file (Figure 10-1f). 

- The visualization of the assistant’s response occurs in form of a callout 
over the avatar, while at the same time the user is given the option of 
reviewing a record of the dialogue exchanged between himself/herself 
and the assistant on the right side of the screen (Figure 10-1b and c). 

  

  

  

Figure 10-1, Highlights from the modified version of the AVANTI-assistant. 

a b 

c d 

e f 
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- The system is able to provide its users with a long term feedback 
concerning the submitted matter’s state; i.e. whether it has been received 
by the service provider and if it has been attended to, by using different 
media such as e-mail and SMS (Figure 10-1d). The choice of the medium 
is placed on the user. 

As already mentioned, it was desirable and even profitable to fully deploy 
the developed assistant in Kista for a number of services for a period of time 
to make it possible to assess and evaluate it outside a laboratory 
environment. It was attempted to overcome this shortcoming in the research 
by conducting a study on the Swedish Custom’s digital assistant which was 
quite similar to that developed in Kista.  

Due to the absence of foundation, the modified version of the assistant, as 
with the previous one, has never been subjected to any assessment or 
evaluation test. For that reason, a possible direction for future research 
would be to apply the latest version of the assistant to some existing services 
to discover whether or not it satisfies its outlined expectations. However, 
conducting such a study requires the engagement of both the service 
providers whose services are supported by the system and a broad range of 
users. This issue in turn raises the foundation is sue which not only would 
delay the project, but as previously experienced would steer the project in a 
different direction. This issue is discussed in greater detail in the next 
section.   

10.4 Reflections 

I believe that there are moments in every person’s life when they are not 
as satisfied with their performance as they ought to be, and this thesis is no 
exception. I believe that if I had known what I now know, and had possessed 
my current skills, I would probably have acted quite differently. During this 
time I became aware of the possibilities and constraints involved in  research 
that are not specified in any academic literature. I rather count them as a part 
of my education and a valuable asset for my future career. Reflecting over 
the past years, there are at least four factors which, to a greater or lesser 
extent, affected my course of action.  

The first factor was the absence of funding which was necessary to carry 
out my planned inquiries and research. For that reason, the opportunity given 
to me to conduct my studies in the AVANTI project was a valuable asset to 
my research. Even though this difficulty was solved voluntarily by my 
supervisor, I remember occasions where I had ideas but no funding to realize 
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them. Therefore, many of these ideas are either forgotten or not of current 
interest.  

The second factor that had a limited effect on my research, and I am sure 
that many researchers would agree with me on it, is the project financiers’ 
outlined demands and restrictions. For a doctoral student, this issue is worse 
as s/he has to adapt her/his research question to both the financiers’ demands 
and the project’s objective. For instance, I remember the discussions that 
took place between the AVANTI team in Kista and the head of the project 
concerning the services that we wanted to support using the developed 
assistant. Unfortunately, because of the project’s outlined restrictions these 
services were left aside. These restrictions were the reason for the use of 
some technological platforms that were not desirable. 

I remember that during my research studies, one of my biggest concerns 
was to find appropriate users who were willing to participate in my tests. 
This issue worsened as I looked for people with no computer abilities to test 
the applications. To my surprise, the number of unwilling persons was more 
than I could imagine. Many of the people asked stated that they were often 
subjected to inquiries, some by phone, others by mail or boys and girls with 
questionnaires in the streets. I believe that this is a worsening issue which 
will face us all soon or later. Therefore, it might be at time to reflect over 
this issue and decide how to separate ourselves from other commercial 
institutions which deal with public opinion surveys and once more win the 
public’s trust. Even though in my research I fortunately succeeded in finding 
willing target users, this process was still time consuming, which in turn 
delayed my research process.  

The fourth factor that had a major effect on my publications was the legal 
constraints concerning data connected to a specific organization. Even 
though many organizations that I was in contact with during my research 
were public, they demanded that written texts be approved before 
publication. On another level, these constraints prohibited us in establishing 
a full interaction between the developed assistant and the service providers’ 
information system.  

But despite these difficulties, there were moments that I was proud of my 
research and its expected contributions to the society. To work on a real 
problem and believe that its result might make life more enjoyable for some 
people was something extraordinary and the driving force in my research 
studies. Therefore, even though this thesis might have less contribution to 
their life then I anticipated, the feeling that the step was taken toward the 
right direction is enjoyable.  
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