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Abstract

Following up with the speech technology development, 
spoken dialogue systems are getting commercialized. Many 
public service companies, such as call centres, tourist 
information centres, travel agencies, etc., are applying spoken 
dialogue systems for customer communication. However, 
there are many usability problems with these spoken dialogue 
systems. A study of the usability and user’s experience of a 
consumer Swedish spoken dialog system is reported here. Six 
users went through three different scenarios in a home 
environment during the tests. The analysis of the participant’s 
conversation with the dialogue system, observations, 
interviews and questionnaire were used as the testing 
methods. The result shows that the system is working, since 
all the users concluded their tasks. However, there are a few 
usability problems were found. These problems are: the 
understanding between the user and the system, the system’s 
flexibility, naturalness, and correctness, error handling and 
the user’s control of the system, as well as the information 
overloading to user’s memory. Concerning the user’s 
experience, the study showed that the variables as elegance, 
emotion, encouragement, intelligence or personality were not 
present. These variables would affect users’ attitude towards 
the system.  

1. Introduction

Nowadays, when you pick up a telephone and call a company, 
you normally need to take a couple of navigation steps before 
you can talk to the operator, and sometimes you may have to 
wait in a long queue. Outline the recent progress of speech 
technology development, automatic information services via 
telephone is becoming one of the most important application 
areas for speech technology, and has been rapidly developing. 
Spoken dialogue systems are applied in telecommunication for 
accessing the financial systems, call center and supply chains, 
tourist information centers, ticket booking for airlines, buses, 
and railways, order-entry, school or medical information, etc. 
These systems are more or less working in the real context, or 
under the investigation. 

Compare with the touch-tone telephone systems, spoken 
dialogue system provides the most effectively and enterprises 
telecommunications service. Touch-tone systems are easy to 
perform but have a very limited flexibility and capacity. The 
usage alienates many customers due to tedious and frustrating 
push-button interfaces. Spoken dialogue systems, on the other 
hand, can overcome the weakness in touch-tone service 
systems and therefore enable companies to dramatically save 
costs [1, 2] 

Cameron [3] analysed the success and failure of a large 
number of commercial speech systems developed in the U.S. 

over the last decade and concluded that people will use 
speech when: 

They are offered no choice 

It corresponds to the privacy of their surroundings 

Their hands or eyes are busy on another tasks 

It is quicker than any alternative. 

The first three reasons relate in varying degree to external 
constraints on the user. The last one relates to the speech 
system designer’s expectation, but it is rarely used.  

Like many other public service systems, the user 
population for the public dialogue system is very large; 
almost every civilian in the society should be counted as the 
potential user. To design a system that can be of universal 
access, a few requirements need to be achieved 1) equitable 
use; 2) flexibility in use; 3) simple and intuitive to use; 4) 
perceptible information; 5) tolerance for error and 6) low 
physical effort [4]. 

 The big user population brings complexity and diversity 
of the user demand, skills or experience, preference etc. The 
system must accept untrained, unskilled utterances that 
implicitly contain unexpected forms of speech e.g., vague, 
breadth, too laud or too small, distortion, some other noises, 
and so forth. Therefore, much attention was paid to the 
system design that liberates the end users from mental stress 
together with trustable performance and to satisfy the 
usability requirements. 

Many dialogue system designers have emphasized on 
novice users, but ignored the skilled users. When human 
beings talk to each other, they will soon learn about each 
other’s characteristics during the conversation. It is the same 
for human being talking to the spoken dialogue system. After 
the user makes a few dialogues with the system, he/she will 
soon get an understanding of how the system is working, and 
become a “skilled” user. When the users speak to the system, 
they often expect that the counter partner is like a human 
being, even though they know that it is a machine on the other 
side of the telephone line [5]. They will expect the system to 
“learn” something about them and can communicate with 
them in the same level. How can we design a system so that 
both a novice user and a skilled user can feel be respected 
when talking to a dialogue system? It has become a new 
challenge to the designer. 

Dybkjear and her co-authors [6] intend to separate the 
usability from user’s satisfaction. In their concept the 
usability is more or less related to the reliability and 
efficiency of the designed functions, such as the task can be 
successfully performed. Thus, the usability only measures the 
functionality of the system.  
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Usability is measured from user’s perspective. It is user 
and context dependent [7, 8]. Satisfaction level affects the 
total evaluation of the usability. Without certain degree of 
satisfaction, even a system can let the user to do their tasks, 
they would not consider to use it [9].  

There are very few reports about evaluating system 
usability and user’s satisfaction on real-time used dialogue 
systems in the literature. In this report, we studied the user 
experience of a dialogue system and how such personal 
experience affects the user’s evaluation of the usability of a 
system. 

There are many dialogue systems in the market in 
Sweden today. They can be divided into 7 different 
categories: 

Tourist information system: It helps the user to check the 
timetable, price, availability, booking and paying. These 
systems include SJ, SAS, SL, Swebus Express, 
Tidpunkten and Ybuss. 

Telephone switch board, password verification, and 
check-in. SAS has such system. 

Q & A (question and answer): The user may ask some 
questions related to certain knowledge and the system 
answers the question. Ostindiefararen in Gothenburg has 
such system. 

Weather or traffic information checking. User can call to 
the system and ask for most updated information. 
Göteborgstraffiken and Väderprognos have such system 

Localization: Customer can allocate a specific public 
service office, product information, allocate a posted 
package, or price for sending a package, etc. Swedish 
post office has such system. 

Stock trade: One can check the rate of specific stock, or 
trade it via the system. Typical examples are Avanza and 
Nordnet.

Game: One can check different game programs and 
result information of different games. Svenska spel and 
ATG have such system. 

We choose to evaluate SJ:s dialogue system, mainly 
because it is one of the most popular dialogue systems and it 
has the most complicated interaction interface.  

2. Method

2.1. Subjects 

There were 6 subjects (2 males and 4 females) participating in 
the study, from 15 to 53 years of age with different 
background and experience of technology.  

Some background information of the subjects is asked by 
questionnaire before the study. The questions include how 
they normally do when they need to book/purchase a train 
ticket and their experience on speech dialogue systems in 
general. We apply the reversed “persona” method to find out 
how the users regarded the company SJ, by giving it human 
attributes as gender, age, dress style, job, interests, what he or 
she does for travel during vacations, etc. The idea is to get 
information about how the user experiences SJ and its 

dialogue system from a different angle. We believe that the 
user’s impression affects the usability.   

2.2. Scenario 

The purpose of the scenarios is to let the subjects test as many 
functions as possible of the dialogue system. We set three 
different scenarios for every subject.  

Scenario 1: This scenario was designed together with 
each subject. We asked the subject about where they normally 
travel by train and what he/she normally expected for the trip. 
With this information, we could design a scenario that lies 
very close to their natural performance. 

Scenario 2: Here we set a time limitation to the subject. 
We assumed that the subject was somewhere close to the train 
station and would need to take next train to Varberg (a city in 
the south west of Sweden). He/she needed to know the time 
schedule of next train as soon as possible. 

Scenario 3: Here we set a limitation to the amount of 
money they had. The subject would ask to buy a train ticket 
from Gothenburg to Stockholm. They would compare three 
different times with three different prices and choose the 
cheapest one. 

The experiment was carried out in a home environment. 
Subjects were asked to have a paper and pen in their hand to 
make notes and help memorizing the information. We used 
video camera to record their behaviour and their conversation 
on the phone. After each scenario, we interviewed them with 
a few open questions. After the interview, we gave subject a 
paper with a few other open questions and some evaluation 
scales and the subject would take time to think and write 
down their answers. In interview, we asked the questions like 
how did it go? Did they get the right information? Was the 
system useful? How did they like to voice? How did it feel? 
Each question was to trigger the subject to talk. We often had 
a few follow up questions depending on how the subject 
expressed their opinion of the system. 

In the questionnaires, we asked the subjects to write down 
a few words about the positive part of the system and the 
negative part of the system. The subject could choose a few 
words from 24 emotional expressive words (such as slow, 
warm, funny, logic, cool, sexy, professional, young, old, 
personal, kindness, boring, etc) to express their feeling of the 
system. A few ranking scales were provided for evaluating 
the usability of the system, personal experience of using the 
system and personal feeling of the voice. A few questions 
related to the “reversed persona” method were asked again 
after they used the system, in order to see how the subjects 
personify the SJ dialogue system. 

3. Results

3.1. Background study 

As we had only six subjects, we did not perform any statistic 
analysis of the results. Each subject’s experience is regarded 
as important information for the analysis. Normally, the 
subjects check the travel information via internet, and then 
book their trip via telephone by talking to the human 



operators. All of them think that it is important that the 
operator who answers the telephone should be friendly, nice, 
correct, professional, sympathetic, and helpful with a happy 
voice.

All of them have more or less used the SJ:s’s dialogue 
system before. Four of the subjects have the experience that 
the system is very inflexible and difficult to use. Two of the 
subjects thought that the system was difficult to use in the 
beginning, but after trying some times, it became easier and 
simpler to use. 

When we asked the subjects to describe the SJ company 
as a person, all of the subjects gave a similar picture of this 
“person” as an old lady with a very boring style of clothing, 
not sexing at all, very uninteresting person. 

3.2. Evaluation of the system 

By analyzing the video records, combined with the interviews 
and questionnaires, we summarized the results in following 
categories: 

1. Understanding

There are different dimensions of understanding. The system 
should understand what the user says, and the users should 
understand what the system says and what they can say back 
to the system. 

During our experiment, there was a minor problem 
regarding the speech recognition level. This did not appear to 
be one of the significant problems irritating the subject. Most 
subjects treated this problem as the listener (the dialogue 
system) had bad ear. Some subjects thought that they did not 
speak clear enough. This situation could happen between 
human to human conversations as well. 

 The subjects could understand what the system said to 
them, but sometimes they didn’t know how to answer the 
question. For example, the system said that the user could 
select among “timetable”, “purchasing” or “cancel the 
booking”. Five of the six subjects understood that they should 
say one of the words to make the selection. One subject did 
not understand that she was supposed to answer back, so she 
kept silent until the system repeated the same question twice. 

There were a couple of questions that the system asked 
and almost all subjects did not know how to answer. For 
example, the system asked “would you like to disregard 
routes with buss or X2000 (the express train in Sweden)?” 
Some of the subjects said “yes”, or “both” but the correct 
answer should be either “no”, or “buss” or “X2000”. When 
the subject did not give the correct answer, the system only 
repeated the same question again and again. It did not 
formulate the question in another way or provide the cues for 
the user answer it. The voice of the system lacked of the right 
intonation and did not set the right stress on the questions to 
imply how the answer should be. One of the users did not 
understand why the system could not understand him and the 
system did not help him identify the problem, nor did the 
system explain how to recover from it. He actually was 
searching “help” function for explanation but still didn’t get 
the useful explanation.

2. Accurate but not over informative 

The information from the spoken sentences should be correct 
and relevant enough, but not over informative to irritate 
people.

For example, one subject said that he would like to take a 
train at 4 pm, while at that time, it was already 5 pm and he 
got to hear the old timetable. Some other subjects got a lot of 
information about earlier time, later time and even 
information about purchasing which they weren’t interested 
in at that moment. In human natural speak, we would express 
the time as “in the morning”, “in the afternoon”, or “soon 
from now”, etc. The SJ:s dialogue system did not interpret 
these words as expression of time. 

The SJ:s spoken dialogue system is very informative, it 
keeps repeating what they understand the user’s request and 
informing user what they should do next by long sentence. 
The same information was repeated in different places many 
times. When the user was using the system in the first time, 
they found it useful and easy to understand. But after a couple 
of times, they found that the process was too slow, and it 
lacked a “shortcut” option to speed up the process. 

3. User’s control 

The system lacked flexibility and made the user felt trapped. 
For example, in scenario 3, when the subject found a trip and 
wanted to check the price of it, the user was forced to say 
“buy”. Then the system said “the price for one-way trip from 
Gothenburg to Stockholm is 650 Kr, you can now say “buy”. 
Leaving the user with only one option and no way to step 
back (perhaps to compare with another times and prices), 
didn’t give the user any control of the dialogue process. The 
only way to avoid paying unwanted ticket was to break the 
phone call and start again from the beginning. Sometimes, 
when the subject wanted to give another time, another 
destination, etc, and would like to go just one step back to 
correct the information they put in, the system did not provide 
the possibility as well. 

The subjects did not know how to end the conversation. 
One of the subjects was waiting for a proper end of the 
conversation, such as a “good bye” sentence from the system, 
but she got the repeated irrelevant question again and again, 
and in the end the system cut her off and she was forces to put 
down the phone.

4. Personal experience 

As our subjects were asked to go through three different 
scenarios, they were forced to use the system several times. 
Even with the same scenario, if they could not success in the 
first try, they had to repeat the performance again. By doing 
this, we got the chance to observe how their behavior and 
experience change from a novice to a skilled user.  

When they used the system in the first time, they found 
that the system follows a natural flow in the conversation. 
The system was easy to learn and easy to perform. But after a 
couple of times, they became irritated and frustrated, either 
by the system’s unchanged boring voice or by the endless 
repeating of the long sentence. The dialogue is not elegant 
and graceful at all. 

The voice of SJ:s dialogue system lacks necessary 
intonation to certain sentences, which makes the user 
confused. For example, when the system does not recognize 



the subject’s sentence, the system says “what you sad was not 
understood”, but the voice is very formal, boring and 
monotone, without any personality or sympathy. In normal 
human-to human conversation, if one person does not 
understand the other person’s talk, this person would say: 
“excuse me, what did you say”, or “sorry, I did not hear”. 
Given the right prosody and intonation in this sentence can 
provide a much more comforting message and give a very 
different feeling to the user. Subjects complained that the SJ:s 
dialogue system did not show any flattery and praise in the 
dialog. If the spoken language from the system contains more 
humanized attributes and personality, the subject would feel 
more natural in the conversation with the system. Not any 
interjection word was used in the dialogue, such as “oh” or 
“great” which made the dialogue feel stale and not alive. 

Subjects did not get any personal contact or chemistry 
with the system. The spoken voice from the system is quite 
unpleasant and it affects the experience of interacting with it.

After finishing the experiment, two subjects said that they 
would not use this system again. The others gave positive 
comments about the system, but they also said that they still 
prefer to speak to real human operator even if they would 
have to wait in a queue. 

5. Reversed Persona 

All six subjects gave the same picture as what they gave 
before when regarding this company as a person. The only 
difference is that it became a man in the middle age as the 
voice of the system is male. 

4. Discussion

We could not find any information about whether the 
company who designed this dialogue system or SJ Company 
itself has done any usability evaluation before. Besides, the 
understanding of the usability of a dialogue system can be 
very different. For many technical driving companies, the test 
of the functionality of the system is regarded as the usability 
tests [6]. If the system provides all the functions that are 
needed, then the system reaches its usability. The users’ 
experience of using the system, whether they like or dislike 
the system has not been considered for most of the spoken 
dialogue system designers. 

In ISO 9241-11, the user’s satisfaction is important part 
of the usability. User’s satisfaction is a subjective issue. It 
depends on the individual person, the preference of this 
person, the experience, the expectation and the context [9]. In 
this study, the three scenarios we designed are based on the 
most common tasks that users would like to perform with the 
system. All six subjects managed to go through all three 
scenarios and none of them gave way in the middle of the 
experiment. All of them learned how to adapt their speech 
behavior in order to make the system understand them. These 
results indicated that the tested dialogue system fulfilled the 
functional requirements. But the users’ experience of using 
the system is more negative than positive and none of the 
subjects would like to use this system as their first choice. In 
another words, it is not highly usable. 

SJ:s dialogue system is obviously not the most advanced 
dialogue system that applied the state-of-the-art spoken 
dialogue system design technology, but it represents many of 
such systems that are now in the market. The designers for 
this system must have followed certain guidelines from some 

handbooks, without having deep understanding of the 
usability issue. The lack of useful methods to evaluate the 
usability of spoken dialogue system from user’s perspective 
can also contribute to the problem. 

5. Conclusions

In this experiment, we tried to find a method to study the 
user’s experience and attitude towards a spoken dialogue 
system. The system fulfills the functionality requirements of 
the design, but sometimes the user does not understand how 
to interact with the system. It did not feel natural to speak to 
the system, it was not flexible and the users did not have 
control over the process. Our study confirmed with Reeven 
and Nass’s [5] view that users treat a dialogue system as 
another person, even if they know it is not a human person. 
They still prefer the system to have a certain personality and 
human character in the voice and the spoken sentences. This 
requirement is not difficult to approach for the designers 
regarding present technology level. 
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