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IDUSI - Progress Report 

Modelling user-system interaction on the basis of 
human-human communication 

Rianne Doeleman 

0. Preface 

The current paper reports on recent progression in the !DUSI project. IDUSI stands 
for Interaction en Dialogue structure in USer-Interfaces. The project's general aim is 
to develop guidelines based on knowledge of natural human communication 
processes to support the design of multimedia user interfaces and to improve the 
interactive characteristics of these designs. 
This report is a follow-up on the first !DUSI report, which dealt with models and 
discourse theories in interhuman communication (Doeleman 1999). The second step 
in !DUSI was to study the applicability of both that model and those discourse 
theories in the field of user-system interaction. Thirdly, an inventory will be made of 
the application-domains and application-dependent aspects of the models and rules 
of communication. Finally, application in two very different human-system domains 
is to be realised and evaluated, i.e., remote maintenance (Fluke Industrial BV) and 

manuscript specification (Oce-Nederland BV). The author of the current paper quits 
the project to pursue a career outside science in the middle of step two. As a 
consequence, the current paper reports on only part of it: it reports on the 

applicability of our interhuman communication model in the field of user-system 
interaction. The other parts of the project are to be performed in corning years by the 
author's successor (a post-doc researcher) and a PhD-student. 

The current paper is divided into three parts. First, the concepts used and the basic 

idea behind the application of a interhuman communication model in user-system 
interaction are discussed in Section 1. Next, Section 2 deals with the actual transfer of 
the model of interhuman communication to user-system interaction. Section 3 holds 
several suggestions for the inclusion of pragmatic discourse theories in future study. 
Finally, some concluding statements are discussed in Section 4. 

1 



1. Introduction 

In natural human communication various interaction structures and styles are used. 
Depending on the circumstances of the interaction, people write, gesture, speak, 

mimic, etc. to disclose their beliefs, intentions and other psychological states. Also, 

when having a conversation, people ask questions, add and verify information, and 

correct whenever necessary. To some extent, in human-system interaction the same 
interaction structures can be found, but in different and sometimes, from a human 

point of view, unnatural forms. Until recently, interface design did not concern well
founded human communication strategies, such as context dependency of messages 

and a natural way of error correction. !DUSI will study the possibilities to use and 

apply knowledge on human communication in designing interfaces for user-system 

communication. 

1.1 Definition of Concepts 

User-system interaction is a wide area. For starters, we will narrow it down by 

defining the central concepts of the current study. The global definitions presented 

here will be expanded on in Section 2. 

The human user is a theoretical paradigm. This user, i.e., the human, is imagined to be 
an average person, a human being as any other, the 'average human being' or 'most 
human beings.' 

The electronic system involved in this project can take many forms. It can be simple 

like an on/ off switch, or complex like a system that reports on different states and 
statuses of different parts of a complex machine. Usually, interaction does not take 

place with the system itself, but with the system's interface. This interface translates 

the systems 'state of mind' into symbolic messages which can be understood by the 
user. The design rules that are to be composed within IDUSI should be generic and 

preferably be applicable in communication of users with all kinds of systems, simple 

and complex, and their accompanying interfaces. 

The definition of user-system interaction is based on the definition of interhuman 

communication as presented in Doeleman (1999). User system-interaction is defined 

as: co-operative, symbolic behaviour that occurs between two or more participants, 

one of whom is a human user and one of whom is a electronic system. 

In the current project user-system interaction will be restricted to so-called co
operative actions, in which participants do not sabotage the interaction by lying or 
deliberately being unmannered. 
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The overall goal of user-system interaction is to change the participants' shared belief 
or shared knowledge by ways of the sender informing1 the receiver about something. 
If either sender, or receiver, or both send or perceive the intent to communicate, the 
behaviour is called communication. If an unconsciously sent message changes the 

shared knowledge of a receiver, even in a subconscious way, the act of sending the 
message should be interpreted as communication. Other unmarked, unnoticed, 
unintended and unreceived acts are considered non-communicative behaviour. 

1.2 Transfer from interhuman communication to user-system interaction 

Transferring interhuman communication rules to human-system interaction is not 
new. In the past, two main problems have been found in this transfer: 
1. User-system interaction is not exactly similar to interhuman interaction. 
2. Interhuman communication is not exhaustively described. 

Firstly, it is important to study both the similarities as well as the differences between 
interhuman and human-system interaction. Application of interhuman theories in 
human-system interaction is possible only if these similarities and differences can 
support such a transfer. Moreover, it has been found that sometimes human users do 
not want a system to be humanlike. Humans are too slow (e.g., in calculating), or not 
constant (e.g., variable performance, variable attention), or too sensitive (e.g., 

questions need introduction, demands need explanation, etc.), while systems are 
used for quick, thorough, and stable task solving. A transfer of interhuman 
communication models and discourse structures is useful only if differences between 
systems and humans do not stand in the way and if it does not only complicate user
system interaction but actually improves it. 
Earlier studies have lined up the two types of interaction and discussed the 
similarities and differences found. However as the technology changes very quickly, 
comparisons including old systems can not predict what we will find in a 
comparison with current systems. We will illustrate this changing view on user
system interaction by a review of earlier studies. 

In the -short- history of user-system interaction research, comparisons between 
interhuman communication and user-system interaction have been made before. 
Some researchers made a conscious transfer, using human communication theory to 
explain or predict user-system interaction, others used their own intuitions on 
communication in general, meaning human communication, to do the same. The 
basis of the transfer is that there is a great deal of resemblance between interhuman 

communication and user-system interaction. The similarities between human-system 
interaction and interhuman communication have increased enormously with the 

'The term "informing" here refers to all communicative acts possible, including assertions, 

questions, confirmations, etc. 
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development of recent computer systems. This makes the idea of using human 
communication theories in user-system interaction even more attractive. Below we 
will review two studies that show how interaction between users and systems has 
become more like interhuman communication. 

In 1983, Oberquelle, Kupka and Maass compared human-human communication to 

human-computer communication and listed differences between the two. They 
found that the most salient differences referred to the formality of the situation, the 
language used, the participant's needs, and the effect of the communication on the 
partner models. Oberquelle et al. gave a historical review including computer 
communication in the form of direct commands to computers, batch processing, 
developments in time-sharing and computer languages (APL/360, BASIC, JOSS), 
and -as most recent development- integrated circuit technology. Only in the last form 
of communication did the group of users include naive users and were system 
designers obliged to shift the emphasis from purely technical considerations to the 

problem of workplace design (Oberquelle et al. 1983). 
In the early 80's, computers were not (or rarely) used in informal situations, while 
today computers are everywhere, from email, surfing the internet, and computer
games to cash registers at the supermarket and central heater controls at home. The 
use of natural language in stead of a pure command language, or the inclusion of a 
changeable partner model for the computer were also not commonly used yet. 
Today, interhuman communication and user-system interaction have become more 
similar. Balint (1996) listed more recently found differences between humans and 
machines in modem user-system interaction. They are presented in Table 1. 

Property /process Humans Systems 
Information exchange Mostly verbal mostly formal 

Information processing loose formalism firm formalism 

Stress in information processing random/ casual stable/ regular 
Communication coupled channels separate channels 
Information processing determinism lacking present 

Adaptability built-in limited 

Capabilities changing fixed 

Table 1. Differences between interhuman and user-system interaction (Balint 1996). 

Most interaction between humans takes place in verbal form, while most interaction 

with systems is formalised, at least to a certain extent. As machines can not (yet) 
understand spontaneously uttered language, the communication has to be structured 
in a way suitable for the system. This makes communication exchange and 
processing in user-system interaction more formal than in interhuman interaction. 

Information processing is held to some formalism in interhuman communication, but 
not nearly as firm as in user-system interaction. Balint's stress in information 
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processing signifif's a complex union of properties in sophisticated task-related 
behaviour and attitude, such as disposition, inclination, focus, concentration, 
apprehension, etc. As systems are programmed by their designer, stress in 
information processing is stable in the systems actions and reactions, but it is random 
in those of the human user. The communication channels used by most systems are 
separated and the communication through the channels is sequential: input and 
output do not take place at the same time, and a second act cannot be performed (or 
received) before processing of the first act is completed. In interhuman 
communication people often speak at the same time, they can -to a certain extent
listen and speak at the same time, they interrupt each other by sending a message 

while the current sender has not finished her /his tum yet, etc. There are some recent 
systems, so-called barge-in systems, that can deal with interruptions, in that they 
stop when they notice that the communicative partner is speaking before the official 
end of the system's turn, but no systems can deal with simultaneous communication. 
In systems the way information is processed is predetermined by the designer. There 
is only limited knowledge on how humans process information and these processing 
procedures are not always fixed. Systems are limited in their ability to adapt to the 
communicative situation or context. Humans adapt automatically. For example, a 
computer has great difficulties understanding speech in a disturbed environment, 
while (not hearing impaired) humans are very good at distinguishing the voice of 
their conversational partner from many other voices that speak at the same time. 
Humans are not only able to adapt to their physical context, but also to the linguistic 
context of the communication. A similar utterance will mean different things when 
spoken by a different speaker, at different times, and/ or in reference to different 
topics. Moreover, ambiguous utterances are unequivocal to human listeners, they 
(almost) always know what is intended. Disambiguation of ambiguous utterances 
still is one of the major problems in user-system interaction. Finally, the 
communicative capabilities of systems are fixed. There are recent systems that learn, 
e.g., learn to recognise spoken language from a specific speaker, but even those 
learning capabilities are fixed, in that they are programmed by the designer of the 
system. In human users the learning ability is larger and much more flexible. 

If we compare Oberquelle et al.'s study with Balint's more recent views, it is clear 
that developments in the communicative characteristics of electronic systems 
influenced user-system interaction. More and more people use interactive systems, 
either at work (from the shop-keeper in our local supermarket to the IT-specialist) or 
privately (from the automatic ticket machines in train stations to programming a 
video recorder or surfing the internet). The current study will have to focus on 
current users that use modern systems. It is not a study on future systems (e.g., 
virtual reality) systems, nor on future users (e.g., modern wizz-kids). !DUSI is a 
study that aims at improving user-system interaction now, by translating ideas and 
theories from interhuman communication theory to interaction between current 
users and current systems. 
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The second problem in transferring knowledge on interhuman communication to 
user-system interaction is the vagueness and incompleteness of interhuman 
communication theories. This was discussed in detail in our earlier paper (c.f. 

Doeleman 1999). In summary, no single model or theory seems to capture all aspects 
of the communication process. All-including models get crowded and illegible, while 
clear models seem to oversimplify the process. Moreover, each communication 
theory was developed in a specific view on communication, highlighting some 
aspects and hiding others. In Doeleman (1999) we presented a basic model of 
interhuman communication and several theories on the pragmatic discourse of 
human communication. These will be used in our approach to user-system 
interaction. This way, we will cover most of the aspects of interhuman 
communication in the translation to user-system interaction. However, we have to 
keep in mind that the models and communication theories may not give a perfect 
explanation of interhuman communication. 

The question now rises why we would like to make a transfer between the 
underspecified field of interhuman communication and the dissimilar area of user
system interaction? First of all, theory on user-system interaction is very limited. 
There are some guidelines on how to develop an interface that will support efficient 
and effective user-system interaction, however these guidelines are based mostly on 
designer's practice. Designers learned from experience and some of them wrote their 

knowledge down in handbooks (e.g., Dix, Finlay, Abowd & Beale 1998, Norman 
1998). Recently, the study of human factors in user-system interaction received more 
attention in international journals, some are even entirely dedicated to the subject. 

Still, very little theory can be found on the nature and structure of good user-system 
interaction. The study of interhuman communication has a much longer history and 
has -therefor- produced more theories which have been criticised, tested, and 
readjusted (c.f. Littlejohn 1999). We can take (parts of) these theories to build theories 
in the field of user-system interaction. We can translate human communication 
theory to user-system interaction, test the results, and readjust the theory until we 
are left with generic guidelines that, when followed, will improve the interactive 
characteristics of user-system interfaces, which was our goal to begin with. 
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2. A model of user-system interaction 

The first step in transferring interhuman communication theory to the field of user

system interaction concerns the model representation of the interaction process. The 

process of interhuman communication was presented in a basic model of 

communication in Doeleman (1999). The same model can be used to represent user

system interaction. In interhuman communication sender and receiver are human 

beings, while in user-system communication, one of them is an electronic system. 

Other than that, the basic components in the interaction types are similar. There is a 
sender or speaker and a receiver or listener. The user can alternatingly be both the 

sender and the receiver, as can the system. The third main component is the context or 

domain of the communication, i.e., both the linguistic discourse and the physical 

environment. Between these three components the communicative messages, i.e., the 
original messages, as well as feedback, are exchanged. This model is presented in 

Figure 1. 

Sender 
(user I system) 

Context 

Receiver 

(system I user) 

I 
~ communicative messages, 

including feedback 

Figure 1. Basic model of user-system interaction. 

In Doeleman (1999) the characteristics of each of the basic components of interhuman 

communication were described based on earlier studies (e.g., Littlejohn 1999, Hargie 

1997, Clark 1996, Burgoon, Hunsaker & Dawson 1994, Targowski & Bowman 1988). 
The current section will discuss the importance of the traits of the three main 

components: user, system, and context, and of the communicative message in user

system interaction. 
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2.1 The user : sender & receiver 

As was stated in the introduction of this paper, the user is thought to be a general, 
average, normal person. The characteristics of the human sender and receiver that 

were important in interhuman communication are listed below. For each trait the 
role in user-system interaction is discussed. 

• Goals, motivation to achieve goals, intentions 
There is a difference between interhuman and in user-system interaction at this 
aspect. Bunt, Ahn, Beun, Borghuis and Van Overveld (1998), for example, argue that 
the goal of user-system as well as of interhuman interaction is similar (i.e., to change 
the shared beliefs of the participants, i.e., to learn the receiver something of the 
sender's private beliefs), but that the purposes of both types of interaction differ 
strongly. They claim that both social purposes as well as task or problem solving are 
served in interhuman interaction, while user-system interaction is used for task or 
problem solving only: one does not communicate to a system to maintain a personal 
relationship with it (see also Section 3). We do agree that relationships with people 

Bunt et al (1998) claimed that user-system interaction is used for task solving 
purposes only, while interhuman communication serves both social purposes as task 
or problem solving purposes. We agree with that point of view. Electronic systems 
are used for specific purposes or goals which should be fulfilled or reached as 
efficiently and effectively as possible.2 In user-system interaction social factors are 
important only as far as they improve the problem or task solving. Those social 
factors that facilitate the task (and there are quite a few of these, see Section 5) are 
important, those that do not should not be incorporated in the development of 
generic design rules for user-system interaction. 
• Demographic features & personality traits 
The importance of these user traits in user-system interaction is usually highly 
underestimated. Demographic features (e.g., age, sex, gender, social economic status, 
ethnicity, intelligence) as well as personality traits (e.g., a submissive or dominant, a 
cheerful or moody personality) can provide a profile of the user. On the basis of this 
profile it can be predicted what type of interaction is preferred by the user. In 
interhuman communication this profile is for the most part derived from the person's 
looks and behaviour. A system could form a profile on the basis of a few questions to 
the user. Adapting the interaction-style to the user significantly improves 
communication between system and user (Reeves and Nash 1996, see also Section 3). 
Demographic features and personality traits also include cultural and social group 
traits. Many cultural connotations and references are made in interaction (Kukulska
Hulmes 1999). A similar concept (word, gesture, symbol) can mean different things 

2 With the exception of computer-pets like the Tamagotchi etc., which are designed to do just 

that. The purpose of the interaction with these systems is to provide attention, tender love 

and care, etc. to make the system learn your language, be happy, and not die, which certainly 

can be said to relate to social purposes. 
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to people from different cultures. Also, literal translations -even if grammatically 
correct- may not succeed in actually communicating the exact similar content. 
Cultural differences can also be found in the user's technological world views, which 
can strongly influence user-system interaction. A stereotypical image of the group to 

which the user belongs can help in adapting the interaction to the user. For example, 
a stereotypical novice user will require different settings than the stereotypical expert 
user. 
• Values and norms 
A user's values and norms may also be seen as part of the user profile. A user's 
values and norm are usually more subjective to change than demographic features 
and personality traits. Values and norms refer to traits like affinity with electronic 
systems, fear of breaking, etc. As with the personality traits discussed above, a user's 
values and norms can help determine what is the best, i.e., the most appropriate 
interaction pattern (or system configuration) for the user. 
• Functions and social roles 
The role or function of the user can determine the content of communication and the 
level in user-system interaction. For example, in a tutorial system the function of the 
user can be 'third grade student of linguistics' which determines the linguistic 
context of the interaction as well as the third grade level. 
• Speaking and listening skills 
The user's skills to speak, i.e., formulate a message that the electronic system can 
understand, and her /his ability to listen, i.e., to interpret messages sent by the 
electronic system, are essential to user-system interaction. These traits can change 
over time. Skills can be improved or forgotten. Experience in communicating with 
the current system, or a system like it, will make interaction easier and more 
successful (c.f. Henry 1998, Murrray 1995). 
The actual language that should be used in good user-system interaction depends on 
the speaking and listening skills of the user. Some -more expert- users are known to 
prefer the ASCII codes in using a system, because they know these codes by heart 
(and they feel in control by using them). These users do not want to use natural 
language or click symbols. On the other hand, novice users might be scared off if 
they run into all the ASCII codes and prefer natural language or pictographic 
symbols. 
• Cognitive abilities (storage/retrieval) 
The user's cognitive abilities have a similar effect in interhuman communication as in 
user-system interaction. Dix et al. (1998) discuss that humans are limited in their 
capacity to process information due to limitations of their sensory memory, short
time (working) memory and long-term memory. Henry (1998) refers to the cognitive 
features that influence user-system interaction as general characteristics, like 
attention-span and learning ability (i.e., preference for learning strategies either oral, 
visual or experiential). 
Cognitive abilities are closely related to the speaking and listening skills mentioned 
above. The cognitive skills refer to higher processes of storage and retrieval, while 

9 



speaking and listening skills refer to lower processes of reception and production. In 
the current project, interaction is analysed in terms of communicative acts; the 
higher, cognitive processes, such as storage and retraction of information within 
long-term and short-term memory, are not described. The user's cognitive system 
has to be taken into account, however, as far as it sets the boundaries to possible 
behaviour. 
• Actions or behaviour 
The actions or behaviours that are accessible for the user will have to be described on 
the same conditions as the user's cognitive abilities. The user has certain limitations, 
e.g., physical limitations or cognitive limitations, while reaching for the goals and 
fulfilling the purposes of the interaction. Users can also favour certain actions over 
others, and if user-system interaction is supposed to be pleasant, these preferences 

have to be taken into account as well (see also the language choice described above 
under speaking and listening skills). 
• Power or locus of control3 

The locus of control strongly influences user's perception of power of the user over 
the system. A system may do many things that facilitate life, but it may not visibly 
make strong decisions for the user: it may not take over control. For efficient user
system interaction the locus of control should be with the user. 
• Private knowledge & shared knowledge 
Private knowledge and shared knowledge are important aspects in interaction. In 
user-system interaction both user and system have certain knowledge. The private 
knowledge of the system is given, the designer of the system put it there, and can be 
well described. The private knowledge of the user is more difficult to describe, 
because it can be differ between users, between situations, etc. Together, user and 
system have shared knowledge, things they both know. The (ideas on the) shared 
knowledge tell user and system what information will be new and what will be 
given to the system in the dialogues to come. 
• Interpretation of (dissimilarity with) the audience, i.e., the system 
The user usually knows what kind of systems/he is interacting with. The user will 

adopt the form and content of the communicative message to the audience in 
question, i.e., the specific system. In interhuman communication not adapting the 
message usually leads to inefficient communication and misinterpretations. We 

expect the effect of not adapting the message to the system to be even stronger (see 
also above under speaking and listening skills"). In user-system interaction, not 

adapting the message will lead to not being able to communicate with the system at 
all. 
Dissimilarities between the human user and the electronic system are very large. For 
a long time, people thought that computers should look, sound, and act like humans. 
However, nowadays people feel that computers should also be identifiable as 

3 The term "locus of control" is used to refer to indicate the individual's perception of the locus 

of events as determined internally by his/her own behaviour versus fate, luck, or external 
circumstances. 
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computers so that users can adapt to them. As long as computers can not 
communicate as efficiently and as flexible as human beings do, the adaptation by the 
user to the poorer communicative skills of the system will improve user-system 
interaction. 4 

• Credibility, i.e., competence, character, composure, attractiveness, and extroversion 
Credibility of the user is a personality trait which is no issue in user-system 
interaction. The system will always take the user to be credible. If the user types an 
answer to a question, or pushes a button, or speaks a command, the system will 
interpret that as a sincere, trustworthy, believable, and credible action. 

It turns out that the user in user-system interaction cannot be interpreted as an 
average person. For effective user-system interaction a profile of each user should be 
made including the traits that influence user-system interaction. These traits are 
related to the user's: 
• Personality 

• goals and intentions 
• demographic features, personality traits values and norms 
• social roles 
• locus of control 

• Skills 

• cognitive abilities, 
• speaking and listening skills 
• actions or behaviour 

• Knowledge 
• private knowledge and (idea of) shared knowledge 
• interpretation of (dissimilarity with) the system 

2.2 The system: sender & receiver 

The system will function both as sender and as receiver in user-system interaction. 
As stated before, the actual interaction is usually not performed by /with the system 
itself, but with the system's interface. The interface gives a representation of the 
system's messages, e.g., by buttons, graphical representations, key-strokes. In the 
current section we will discuss the importance of the interhuman communication 
traits for the systems in interaction between these two. 
• Goals and intentions 
The system's goals and intentions are important features in user-system interaction. 
Oberquelle et al. (1983) claim that electronic systems do not have goals, intentions, or 
needs only those that the programmer designed them to have. This being true, those 

4 Adapting can also decrease communicative efficiency. For example, overarticulation is one 

of the major problems in speech recognition. In their attempt to speak clearly to the computer 

system, people overarticulate, which results in poor understanding by the computer because 

the system is usually trained using regular, casual speech. 
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designer-originated goals and needs are structuring (and limiting) communication 
between user and system, and, therefore, important as a system trait. An advantage 
of the system-goals is that they can be accurately and fully described because a 
designer made the system have them, where human goals and needs are more 

diffuse, not always this straightforward and, more difficult to describe. 
• Demographic features & personality traits, values & norms 
The system is not supposed to have human-like demographic features, personality 
traits, values or norms. The systems that are referred to in the current study do not 
include Furby's, Tamagotchi's or other electronic devices that act human-like and 
need to be approached like a living animal or person. The systems have certain 
characteristics, but they do not have personality as such. The way the system 
communicates may have characteristics that are interpreted by the user as 

personality (Reeves & Nass 1996, c.f. Section 3). However, we feel that a strict 

distinction should be made between human personality, emotions etc. and the 
systems possibilities to give personalised or emotionalised responses. 
• Social role & function 
The social role of the system is important as far as it effects the content of the 
communication. In a tutorial system, for instance, the user is the student and system 
is the teacher, which determines communicative actions of both participants. But a 
system could also be used as a tool, in which case the user is the brain and the system 
is the utensil. The social role aspects of a system do not concern social functions of 
the user: an electronic system is not thought to be more polite to the boss of an 

international corporation than to the cleaner of that firm. A system is thought to be 
co-operative to all users. 
• Coding and decoding abilities 
In stead of speaking and listening skills, systems have coding and decoding abilities. 
Similar to the user-traits, interaction fails or succeeds through these abilities. If the 
system cannot understand the user, or if the system cannot compose a message in 
such a way that the user can understand, communication between user and system 
fails. 
• Computational strength 
Even though the metaphoric comparison of brains and computer is frequently used, 
systems are not supposed to have human-like cognitive abilities. In stead, systems 
have computational strength, including buffering and storage limitations, etc. 
According to Dix et al. (1998), one of the properties that have to be accounted for in 

the description of human-system communication are buffering limitations. A 
system's processor cannot process the input as quickly as the user can provide it. 
Therefore, it stores part of the input in a buffer. Next, the input is processed on a 
'first-in-first-out' basis. When the user's input stops, the system catches up with 

her/him and the buffer is emptied. However, when users receive feedback about the 
input processed and not about the input buffered, they may continue sending input 
even though the buffer already contains it. For example, in the so-called icon wars, 
the user clicks the mouse on a menu or icon, and nothing happens; for some reason 
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the machine is busy or slow. So the user clicks again or tries something else. Then 

suddenly, all the buffered mouse clicks are interpreted and the screen becomes a blur 
of flashing windows and menus. 
Computational limitations lead to comparable problems in user-system interaction. 
For example, in accessing the internet through a modem on a telephone line the 
modem's computational strength strongly diminishes interaction speed. According 
to Dix et al. (1998) the system should be designed so that long delays are not in the 
middle of interaction and so that the user gets some idea of how the job is 
processing. 
System limitations bound to the storage channel refer to the speed of memory access. 

Dix et al. (1998) suggests trading of memory against processing speed, providing 

there is plenty of raw computation power and the system is held up solely by 
memory. 
For many modern interfaces, the graphics form the most common bottleneck to 

efficient user-system interaction. Seemingly simple interface operations may take a 
lot of time because of the graphics involved. 
• Action and behaviour 
The action allowed by the system to reach the goals and fulfil the purposes should be 
described. This system-trait is often dissimilar to the action/behaviour trait of the 
user: the user could have access to or prefer other actions in order to reach a goal 
than the system. This is what is called the 'gulf of execution' (Norman 1998). If such a 
gulf is present, it should be narrowed to obtain good user-system interaction. The 
latter can happen if the system adapts itself to the user, or if the user adapts 

him/herself to the system. 
• Locus of control 
Systems can have the locus of control, which influences the interaction. Users like to 
feel in control themselves. As was stated above, the locus of control should be with 
the user. In some situations, however, system control might structure the 
communication in such a way that user-system interaction is improved. However, 

user's prefer to feel that they have power over the system and that they are in 

control. 
• Private and shared knowledge 
The systems private knowledge is a basic, designer oriented trait as well. One of the 

main issues in user-system interaction is to establish what it is that the system knows 
but the user does not know and how this knowledge could be communicated to the 
user. The systems knowledge of what is shared knowledge is essential in user-system 
interaction. In communication the main principle is to inform your listener with 
adequate information (Grice 1975). The system can only give adequate information if 

it knows which knowledge the user already possesses. 
• Interpretation of (dissimilarity with) the audience, i.e., the system 

As was stated in the description of user traits, the system should interpret user 
characteristics. That way the system can adapt itself to different users. Earlier studies 
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showed that a proper interpretation of the user can improve user-system interaction 
(i.e., Reeves & Nass 1996, Murray 1995, c.f. Section 3). 
• Credibility, i.e., competence, character, composure, attractiveness, and extroversion 
Credibility of the system is an important issue in user-system interaction. The user 
will have to be able to rely on the system. A calculator should make correct 
calculations, a traffic light should show the proper sign, a life-support system should 
report the proper hart beat, etc. 

In conclusion, the multi-level characteristics of the system show differences as well as 
similarities with the characteristics of the human communicators. Some of the multi
level traits that were described for the user can be translated to the system traits, but 

there are also several specific properties of the devices with which the system is built 
which are important to user-system interaction. The system's profile should contain 
the following multi-level system traits: 

• 

• 

Built-in properties 
• goals and intentions 
• social roles 
• locus of control 
Skills 

• 
• 

coding and decoding abilities 

computation strength (buffering, computation & storage capacities, speed of 
memory access, graphics processing time, network capacity, etc.) 

• actions or behaviour 
• Knowledge 

• private knowledge and (idea of) shared knowledge 
• interpretation of (dissimilarity with) the user 
• credibility to the user 

2.3 Context 

One of the important differences between interhuman communication and user
system interaction is that interhuman communication is adaptive, very much aware 
of, and very sensitive to the context of the interaction, while (almost all) systems are 
not. A system that is adaptable to the communicative context should either know all 
possible contexts to be able to choose the appropriate one for the current interaction, 

or it should be able to observe the context and use reasoning capacities to anticipate 
to the context changes. Both options are difficult to realise, however we should be 
able to make a context profile that covers the most important aspects of the domain 
of communication. 

The context of user-system interaction can be described in many ways. Most 
interhurnan communication theories distinguish concrete, physical context aspects 
(such as the channel through which communication takes place), linguistic aspects 
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(what has been said etc.) and some more abstract, social aspects (such as the user's 

attention state). Bunt (to appear) distinguished five categories of conceptually 
different context information (c.f. Kieviet 1998:35). These are the: 

• 

• 

• 

Linguistic context: linguistic material surrounding an utterance. That is, the 

dialogue so far and the hearer's interpretation of it's dialogue acts, and the 
sender's discourse plan. 
Semantic context: the literal context, i.e., the state of the underlying tasks or the 

facts in the task domain. 
Cognitive context: the processing state of all participants and their model of the 
other participants' beliefs and processing states. That is, the progress of various 
processes, problems encountered in these processes, results obtained, estimated 
further time needed, as well as beliefs about the participant's processing state and 

beliefs bout the current information states. 
• Physical and perceptual context: the status of the information channel, the 

participant's presence and attention. 5 

• Social context: communicative rights, obligations and constraints of each of the 

participants. 
The social aspects of communication mostly refer to user traits. In our approach to 
interaction, such social aspects of the communicative domain depend on the actual 
people in the communication and are therefore dealt with in the user section (see 
above). Following Bunt's definitions the cognitive and social context refer to user
traits. The environment here includes, on the one hand, the physical context, and, on 
the other hand, the linguistic, dialogue context. 

The communicative context includes the content of the physical environment and the 
linguistic material surrounding the utterance, but also the form of the 
communication. The communicative form refers to the physical form, i.e., the 
channels through which communication takes place, and the dialogue form, i.e., the 
language and symbols used to express the communication. 
The communicative channel can be face-to-face communication or more indirect 

communication through a telephone system, video-conferencing, writing and 
reading a letter, etc. In the current study, we focus on face-to-face communication. In 

interhuman communication, this meant that we studied the basic setting in language 
use (Clark 1996). Face-to-face conversation is a universal setting, it requires no 

special training, and is essential in acquiring one's first language. Other settings lack 
the immediacy, medium, or control of face-to-face conversation, so they require 
special techniques or practices (c.f. Doeleman 1999). In user-system interaction, face

to-face interaction refers to direct communication between user and system. This 
excludes system-system interaction and interaction between a user and a system by 
means of a third system For example, calling your answering machine on the 

5 Participants presence and attention is not seen as a user-related trait. The actual number of 

participants in the communicative situation is part of the description of the environment, and 

so is the fact whether or not they are paying attention to the communication at hand. 
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telephone and instructing it to play all messages received includes face-to-face user
system interaction between the user and the telephone, and system-system 
interaction between the telephone and the answering machine. Communication 
using video conferencing, telephones etc. actually is interhuman communication. 
Not direct interhuman communication, but human-system-human communication. 
In our view on user-system interaction we restrict ourselves to the first mentioned, 
direct, face-to-face communication between a user and a system. 
A communicative message can be sent using different symbolic systems. In 

interhuman communication direct language is the most used option (c.f. Doeleman 
1999). In face-to-face communication humans mostly use spoken language. This 
contains the verbal content as well as paralinguistic features which display the tone 
of voice or the way of speaking. In stead of speech, graphic languages (writing or 
pictographic drawings) or sign languages can be used. These also contain a verbal 
content and paralinguistic features. Next to this direct linguistic channel of 
communication, humans use non-linguistic features to communicate. This is often 
referred to as body language. It includes different symbolic systems, such as haptics, 
proxemics, kinesics, physical appearance, and non-linguistic (drawings, object
placement) or pre-linguistic (mood-sounds, crying, laughing) material. 
In user-system interaction language is also one of the most used means of 
communication. However, a computer does not understand natural, human 

language, so a computer language has to be used. The language that can be 
understood by a computer is not very legible to humans. Therefor, interfaces were 
built in which more human-like languages could be used to communicate with the 
computer (e.g., Oberquelle, Kupka & Maass 1983). Recent interfaces are even built to 
be able to communicate using natural, human language (e.g., Bunt et al. 1998). The 
limitations to using natural speech rest in the possibilities of systems to correctly 
translate the audio or written messages sent by the human user into a computercode 
(Dix et al. 1998). In stead of using written language to communicate with the user, 

systems often offer symbols. They mostly contain drawings, pictograms or icons that 
represent programs or actions within a program. Other modalities, such as haptics, 
kinesics, etc., are rarely or never used. 

In conclusion, the context or domain profile should contain two types of traits: 
• Physical context 

• 

• communicative situation (also semantic context), 
• participants presence and attention 
Dialogue context 
• dialogue history 

• 
• 
• 

discourse plan 
communicative modalities (channels) used 
language and symbols used 
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2.4 Communicative message 

The communicative message contains the actual communication. This is what is 

exchanged between the three basic components in our model of user-system 
interaction. It refers both to the messages sent and to the feedback given in return. 

Message structure 

The interaction takes place in a structured manner. In pragmatic discourse theory on 
interhuman communication, rules and structures underlying interhuman 

communication .ire formulated (c.f. Doeleman 1999). The structure of user-system 

interaction will be analysed within a similar pragmatic, discourse theoretic 

framework. In our earlier paper (Doeleman 1999) we restricted the study of 

structures underlying communication to the ones described in Conversational Analysis 
(CA, Grice 1975), i.e., Gricean maxims and the co-operative principle, Speech Act 
Theory (SAT, Searle, Austin}, i.e., types of speech acts and rules these acts follow, and 

two more recent analyses: the Communicative Activity Analysis (CAA, Allwood to 

appear) and the Dynamic Interpretation Theory (DIT, Bunt to appear). Most earlier 

studies based on pragmatic discourse theories, focussed on one level of analysis: they 
looked either at the overall intention of the communication, e.g., by incorporating 

aspects of Conversational Analysis, or at the detailed level of individual utterances 

such as in Speech Act Theory. In CAA and DIT both levels were combined, which we 

think, is the biggest asset of these new theories. 

The use of these theoretic frameworks of interhurnan communication in the 
explanation of message structure in user-system interaction is to be made in the 

future of IDUSI. In the next section we will give an overview of some earlier studies 

that transferred Gricean principles to user-system interaction and make several 
suggestions on incorporating other theories on discourse structures. At this point, 

these ideas are not completely elaborated. 

Feedback 
In user-system interaction feedback mostly is minimally present. This is probably 

one of the main causes of miscommunication between user and system. In direct 

interhuman communication (especially in face-to-face communication, but also in 

telephone conversations etc.) the sender receives immediate feedback on the 

perception of the message. The receiver signals whether or not s/he heard the 
sender, whether or not s/he understood the message, whether or not s/he agrees 

with it, etc. As (almost all) systems cannot observe the reactions of the user to the 

messages sent by the system, the system has no direct way of checking the 

perception of the message. This implies that the message has to be formulated clear 

and opaque, open to only one interpretation, which is very hard because natural, 
human language is none of the above. Systems also have to give appropriate 
feedback themselves in response to a message sent by the user. Most systems do not 

signal whether or not they are paying attention to the users message or that they are 
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still processing preview messages (see the 'icon wars' in Section 2). Sometimes 
systems do signal not being able to understand the message, but they never signal 
that they 'probably understood, but are not sure yet so please give some more 
information' which is often expressed by a single look or 'humm' of a human 

communication partner. 

The communicative message in user-system interaction can be analysed looking at 
the structure of the interaction similar to interhuman discourse theories (see also next 
section). Researchers should not focus only on the structure of the messages sent, but 

also on the feedback given in return. This feedback is not always presented in a 
verbal modality, but often given in a paralinguistic or non-verbal way. 
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3. Directions for future study 

In the sections above we have demonstrated how a model of interhum.an 
communication can be transferred to user-system interaction. In the current section 
we want to make some suggestions on how to prolong this study. We will discuss 
how interhuman discourse theories can be used to improve user-system interaction. 
Finally, an extra section is devoted to the social aspects of communication which are 
very important in good interaction, and very often neglected. 

3.1 Discourse structures in user-system interaction 

Here, we will introduce the link between user-system interaction and several 
pragmatic, discourse theories from interhuman communication. As was stated 
earlier, three different levels of analyses can be distinguished within the discourse 
theoretic views: 
1. An overall view on the intention of communication. 
2. A detailed view on the construction of communication from individual 

utterances. 
3. An intermediate level on coherence between groups of utterances. 
A combination of analyses at all three levels was found in the Communication 
Activity Analysis (CAA) by J. Allwood and in the Dynamic Interpretation Theory 
(DIT) by H. Bunt. At this point, the !DUSI project has not come to distinguish if any 
of these two theories would serve the current aim of improving user-system 
interaction better, if a combination of the two should be made, or that neither of them 
suffices and further addition is necessary. We will shortly describe CAA and DIT in a 

discussion of original theories at the three levels of discourse analysis that were 
combined. We will also review some earlier studies that looked at the applicability of 
discourse theories in user-system interaction. 

Overall level: The principle of co-operativity 

Allwood's Conversational Activity Analysis (CAA) and Bunt's Dynamic 

Interpretation Theory (DIT) both include Grice's principle of co-operativity as a basic 
feature of interaction. In the early 70s Grice introduced the co-operative principle, 
stating that each communicator should "Make your contribution such as is required, 

at the stage at which it occurs, by the accepted purpose or direction of the talk 
exchange in which you are engaged" (Levinson 1983:101). This is discourse analysis 
at a high, overall level. It refers to the general idea about the appropriateness of the 
discourse, about the fact that speakers do their best to be understandable, and that 
listeners can assume certain overall principles to be followed by the sender. 
In CAA, presents an account of co-operation between communicative partners and 
coherence in interhuman dialogues by describing co-operation obligations for 
senders and receivers (Allwood, to appear). In DIT, communication is viewed as a 
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social activity that is said to follow social rules and conventions, including Grice's 

principle of co-operativity (Bunt, to appear). 

Several earlier studies discussed the application of the Gricean principle in user

system interaction. Two of them will be presented here as examples of two, rather 
distinct levels of transfer. 
Grice derived four maxims from his co-operative principle. Reeves and Nass (1996) 

incorporated the Gricean principle and maxims in user-system interaction. In their 

discussion of the Media Equation (i.e., media equals real life) they find that people's 

responses to media follow the same rules as people's responses to other people. 

Reeves and Nass advice designers to make computers and other media obey Grice's 
maxims and discuss how most maxims are violated in user-system interaction. 

The maxim of quality is followed quite well by computers and other electronic 

systems, because they do tell the truth. However, systems are not always co

operative when they follow this maxim. Sometimes the bare truth is not what is 

asked for (i.e., "Do you know what time it is?" answered with "Yes I know." in stead 

of "It is a quarter past four.") 
Interactive systems often violate maxim of quantity .. For example, most menu 

systems present a single word or at most two words for each option, and this is true 
no matter how complex the action. This information is often not adequate in 

quantity. 

The maxim of relevance is something systems are not very good at either. What is said 

is supposed to relate to the current discourse topic. However, electronic systems 
often present options (e.g., on a menu bar) which can not be used at this time and/or 

in this specific operating mode. 

The maxim of manner is also often violated. System messages are often unclear, 

ambiguous, too long, and/ or too complicated. The same goes for manuals and help
functions which are supposed to explain things to the user, but often complicate 
things even further. 

One of the central issues in Grice's theory is that violation of the maxims has social 

meaning. If one of the rules is violated, users will assume that this happens for a 

reason. In interhuman communication these reasons can be lack of attention, 
cynicism, sarcasm, metaphoric speech, etc. Reeves and Nass found people subscribed 

these human-like characteristics to computers, which violated maxims. Even though 

users will claim that they will not ever view a computer as being sarcastic, 

subconsciously these kinds of associations are made. In turn, this will disrupt the 
effectiveness and the efficiency of the user-system interaction. 

Dale and Reiter (1994) also gave a good example of incorporating interhuman 

communication-principles in a rather different way. They developed an algorithm 

for generating referring expressions in spoken dialogue systems based on 

computational interpretations of Grice's co-operative principle and maxims. Dale 

and Reiter (1994) list three main criteria that such an algorithm should satisfy. 
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1. The algorithm should generate expressions which satisfy the communicative 
goal: after hearing or seeing the expression, the human hearer or reader should 
be able to understand it. 

2. The algorithm should generate expressions which do not lead the human hearer 

or reader to make false conversational implicatures in the sense of Grice. 
3. The algorithm, if it is to be of practical use, should be computationally efficient. 
Dale & Reiter's first and second rule can be generalised to algorithms that are to 
govern user-system interaction. In user-system interaction the communicative goal of 
understanding should be reached and no false implications should be made. The 
third rule may lead to a trade-off situation as computational efficiency can be in 
conflict with communicative effectiveness. 

Detailed level: Classification of conversational acts 
The most well known theory that studied discourse at the detailed level of utterances 
is the Speech Act Theory, as developed by Austin and Searle. SAT analyses discourse 
in types of utterances that follow clearly defined constitutive and regulative rules. 
The speech act is seen as the basic unit of language used to express meaning (c.f. 
Littlejohn 1999). Austin and Searle distinguished different types of speech acts and 
different acts within these types to categorise all conversation (c.f. Doeleman 1999). 
However, critics of the speech act theory have convincingly shown that not all 
spontaneous uttered speech can be classified within Austin and Searle's categories. 
There are conversational acts that do not fit into any of the distinguished categories 
and there are conversational acts which seem to belong to more than a single 
category. 

Many researchers have tried to come up with classifications that could 
unambiguously categorise all utterances in interhuman communication. The idea all 
these scholars had in common is that they analysed conversation into a sequence of 
conversational moves or acts. This general idea is very useful. In interaction between 
users and systems, a classification of conversational acts can help interpreting the act 
sent by the user by the system, as well as predict the proper reaction of a system to 
an act uttered by the user. Allwood (to appear) suggests a classification of 
conversational acts in reference to the expressive and content features of a dialogue. 
In DIT, conversational acts are classified according to their communicative function, 
i.e., task oriented acts and dialogue control acts (Bunt to appear).6 

How to determine which categories should be used is a substantial problem in 

discourse analysis. The criticism on the categories of the Speech Act Theory can be 
copied onto all other classifications. Too broad categories include so many 
conversational acts that it does not help in making the interpretations and 
predictions mentioned above. Too concrete descriptions of specific categories results 

"For more information on the classification strategies and a discussion of the one used in 
CAA the reader is referred to Bunt (to appear) and Doeleman (1999). 
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in an endless list of categories, up to a category per utterance. Categorisation of 

utterances is problematic, but also necessary to find the structures underlying 

discourse. A possible solution can be not to (claim to) cover all conversational acts, 

but focus on a limited field of communication which can be described using a limited 

amount of categories. 

Intermediate level: Coherence 

Theories on the coherence in discourse operate at an intermediate level of analysis. 

They search for principles that govern sequences of communication: they look at the 

distribution of turns and utterances within these sequences. 

Both CAA and DIT adopt ideas from Turn-taking models, like the Transition Relevant 

Places by Sacks, Schegloff and Jefferson (1974) and the use of adjacency pairs (c.f. 

Levinson 1983). In CAA this is referred to as Interactive Communication 

Management (ICM), where interaction is managed through aspects such as feedback, 

sequencing and turn management. In DIT we find these aspects in the Dialogue 

Control Acts (DC-acts) which serve to create and maintain the conditions for smooth 

and successful communication. 

Humans automatically signal and recognise Transition Relevant Place's (TRP's) in 

interhuman communication. The way that humans hold the floor, or assign the right 

or obligation to speak to someone else, the way people interrupt each other, the 

duration of pauses that indicate a transition relevant place etc. may be implemented 

in system behaviour, which than becomes more natural and intuitive. It is important 

to remember that TRP's are not signalled by speech only. Other modalities (i.e., all 

kinds of body language) are very important if not more important in interhuman 

tum-taking strategies. 

Coherence is also enlarged by the use of adjacency pairs. Certain utterances are 

(almost) always followed by specific other utterances, e.g., a question is followed by 

an answer, a greeting is answered with a response. Although these utterances are 

called "adjacency pairs" they do not have to follow each other directly. For example, 

between a question and an answer another question can be raised asking for further 

explanation. However, real adjacency pairs do require the presence of the second 

conversational act within a limited range of utterances. If the 'adjacent' act stays out 

too long the speaker that asked the question will remark "But you still did not 

answer my question." If adjacency pairs are so intuitively obvious to human 

communicators they should be implemented in user-system interaction as well. For 

example, users that ask a question, should get a proper reply within a limited 

amount of utterances. 
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3.2 Social aspects of user-system interaction 

The discourse theories discussed above seem, at least when they are combined 
together, very well able to reflect interhuman communication. However, we are 
convinced that such a clinical distant analysis could never fully cover the 
communication process between people. And, consequently, it is not sufficient as a 
tool for analysing user-system interaction. Interhuman communication is used by the 
sender not only to inform the receiver on facts and figures, it is also used to develop, 
maintain, and dissolve personal relationships and other social purposes. 

The social aspects of user-system interaction are not always seen to be this essential. 
Bunt et al. (1998), for example, argue that user-system interaction does not have any 
social purposes but is set for task or problem solving only. Users do not 
communicate to a system to maintain a personal relationship with it (see also Section 
2). We do agree that relationships with people are very different from relationships 
with electronic systems. However, earlier studies showed that the social aspects of 
user-system interaction should not be disregarded this easily. In fact, including social 
aspects of interhuman communication turned out to improve user-system 
interaction. Two studies that subscribe our view will be discussed below. 

Kukulska-Hulmes (1999) claims that social factors of communication should take-up 
a more important position in user-system interaction. Kukulska-Hulmes (1999:98) "In 
human interactions, there is a moral obligation and social convention that dictate that 
one normally gives a constructive answer in response to a colleague's question or 
problem, or at least indicates where to look or whom to ask next. ( ... ) The moral 
obligation is lacking in computer systems, and the social convention is often 
neglected. ( ... ) Politeness may need to be expressed through actions rather than 
words, through attentiveness to a user's needs, much as one would behave when 
dealing with a visitor from a foreign country whose language one did not know well 
or at all." Another aspect that strongly differs between interhuman and human
system interaction is fluency. Kukulska-Hulmes (1999:99) "Something that all 
speakers come to expect is that a normal conversation will not be totally fluent: 
hesitations, pauses, false starts, and repetitions will naturally occur. Courtesy dictates 
that we do not draw attention to those "errors," so we either do not react to them, or 
if we do, it is in an encouraging and helpful way. By contrast, in computer 
applications, some sort of response is normally given to all input, however tentative 
it may be, and this response can appear stark and feel unwelcome. Words in every 

response must be chosen so that they are appropriate to potentially non-fluent input. 
What really matters is that it should be easy for users to backtrack: the physical 
equivalent of "I didn't mean that" or even "I didn't say that." 
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Reeves and Nass (1996) also stress the similarities between interaction with systems 
and interaction with other human beings. Their 'media equation' (that is, media 
equals real life) turns out to be true for behaviour varying the system's manners, e.g., 
politeness, interpersonal distance, flattery, the system's personality, e.g., character, 
and the system's emotions, e.g., negativity, arousal. People tend to react similar in 
interaction with media, that is pictures, film or even text only input, as in 
interhuman interaction. Reeves and Nass found that submissive users prefer a 
computer to submissively present it's feedback messages, while dominant users 
prefer a computer's feedback to be strong and dominantly formulated. Those subjects 
that got their preferred feedback-style were more satisfied on their own work and 
enjoyed the tasks better than those that got conflicting feedback. Better, or more 
appropriate, behaviour by the system improved both efficiency and user's evaluation 
of the interaction. 
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4 Conclusion 

In the current paper we presented our ideas on the transfer of a model of interhuman 
communication to the field of user-system interaction. We also gave some directions 
to for the continuation of the IDUSI project. In this section, some concluding 
statements on the view on user-system interaction presented above are discussed. 

4.1 "It's ever so common" 

Systems are used by (almost) everybody in our current Western society. User-system 
interaction is not the hew, unknown phenomenon it is often taken for. Some systems 
have been used by many people for a long time. The interaction between the user 
and the system was than simply called 'handling the machine' or 'handling the 
(kitchen) tool' or 'adjusting the television.' However, systems have become more 

complex. Assembly line workers have to read the state of a complex machine from a 
display, kitchen tools are equipped with computer chips that indicate cooking time, 
and finding a specific channel on television is a complicated task nowadays. On the 
one hand, the systems have become more complex. On the other hand, systems have 
invaded more into everyday life. User-system interaction is not something that is 
performed by computer experts only, it is performed by everybody at a high level of 
complexity. A proper transfer of human communication theory to the field of user
system interaction should take into account the most recent advancement in interface 

design in order to result in generic guidelines which are relevant for current (and 
near future) design. 

4.2 "Well well, ain't that the model-look" 

We draw up a basic model of user-system interaction, based on a model of 
interhuman communication (see Figure 1). In our model of user-system interaction 

three main rules are followed: 

• 

• 

• 

• 
• 

There are three basic components in this model: the user, the system and the 

context. 
All components can be described by multi-level traits that cover the features 
important in communication. 

Messages sent and received include the original messages and feedback 
messages. 
All messages can be described by a discourse analyses at three levels: (a) 
social should not be forgotten 

To capture the multi-level traits of user, system and context, profiles should be made. 

These profiles can be used to direct the interaction. The system can adapt itself to a 
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user profile, or a comparison of user and system profiles can be used to choose for a 

specific system and in that way improve interaction. 

User traits refer to the user's personality (goals and intentions, demographic features, 
personality traits, values and norms, social roles, and locus of control), and to the 

user's skills (cognitive abilities, speaking and listening skills, actions and behaviour), 

and the user's knowledge (private knowledge and (idea of) shared knowledge, and 
the interpretation of (dissimilarity with) the system). User's goals and intentions and 

the private knowledge form the heart of a user profile. The user goals can be 

predetermined by the system used, i.e., a calculator is used to make calculations, or 
there can be (sub)goals that the system did not foresee. User's private knowledge 

depends on the users knowledge about the system and about the system's task, as 

well as on personal, uncontrollable aspects. These and other personal features, like 

cognitive factors but also personality traits, can be defined by giving the user 

questionnaire to fill out. The interpretation of the system and dissimilarity with the 

system can be seen as social factors which should be adapted mainly from the system 

side on. The system should change to be less different from the user. On the other 

hand, the user also has to adapt her/himself to the electronic audience just as they 
adapt themselves to the human audience in interhuman communication (c.f. Clark 

1996, Giles & Coupland 1991). The user's social roles and locus of control are mostly 

determined by the system. For effective interaction the user should never be forced 

into an absolutely unsuitable social role, nor should s/he feel a total loss of power 
and control. 

The profile of the system is easily made, provided it is well described by the designer. 

It should describe the system's built-in properties (goals and intentions, social roles, 

locus of control), the system's skills (coding and decoding abilities, computation 

strength, actions and behaviour), and the system's knowledge (private knowledge 
and (idea of) shared knowledge, interpretation of (dissimilarity with) the user, 

credibility to the user). As Dix et al. (1998: 102) put it: "The interface designer has to 

be aware of the properties of the devices with which a system is built. This includes 

not only the input and output devices, but all the factors which influence the 

behaviour of the interface, since all of these influence the nature and style of the 

interaction." 

There should also be a profile of the context in which the communication takes place. 
This profile should describe the physical context (communicative situation, 

participants presence and attention), and the dialogue context (dialogue history, 

discourse plan, communicative modalities, and language and symbols used). 

Interhuman communication is highly adaptive to context changes. A change in a 
specific context trait will trigger this adaptation. The human communicative partner 
notices the change and acts in anticipation to the new context. By closely observing 

this process, !DUSI can describe the effects context changes should have in user
systern interaction. 

26 



4.3 11 Counting: one, two, three!" 

In studying the applicability of pragmatic discourse theories one should make sure 
that all three levels of analysis are covered: 
1. An overall level structuring the intent of the communication and the co

operativity of the participants. 
2. A detailed level including a proper classification system to categorise the 

conversational acts 
3. An intermediate level reflecting the coherence between groups of conversational 

acts. 

The structure of the communicative messages and feedback messages that are 
exchanged between the three basic components of user-system interaction will be 

analysed using pragmatic discourse theories. Both of the more recent discourse 
theories -the Communicative Activity Analysis and the Dynamic Interpretation 
Theory- present possibilities to analyse user-system interaction. For the time being, 
we suggest that a combination of both theories should be made which includes all 
aspects of interhuman discourse structure that are usable in user-system interaction. 

From CAA we may adopt the sender and receiver obligations that structure 
communication and enhance coherence. Senders are obliged to be sincere, be 
grounded (e.g., motivated and competent), and considerate. Receivers are thought to 
be considerate and responsive. Ever since Grice developed his co-operative principle 
and derived his maxims, such general principles have taken up an important 
position in discourse analysis. It seems to us that such principle overall rules should 
be incorporated in any representation of communication. From DIT we could take on 

the idea that proper user-system interaction should not only contain task oriented 
acts, which refer to the actual problem solving at hand, but also dialogue control acts, 

which refer to the process of communicating. The dialogue control acts increase 
coherence by signalling aspects such as Transition Relevant Places (see above) and 

are used in sending feedback. 

4.4 11 Facts and figures ... but what about feelings 11 

Finally, one can classify utterances, count the occurrence of combinations of 
utterances and try to make a mathematical analysis of the structure of 
communication, researchers should never forget that communication is a social 
activity. There are many illogical, emotional, social features that are substantial for 
the perceived quality, the effectiveness and the efficiency of communication. These 
social factors will have to be considered in a proper analysis of user-system 
interaction. 
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4.5 "Designer needs" 

From our view on interhuman communication and user-system interaction as 
presented above, five main rules can be deducted: 
• Three basic components should be included in any model of user-system 

interaction: the user, the system and the context. 

• 

• 

• 

• 

The three components should be described on all communicatively important 
multi-level traits that were listed in the profiles (see Section 2). 
Messages sent and received include the original communicative messages as well 
as feedback messages. 
Messages should be described by a discourse analyses at three levels: (a) overall 
communicative intentions, (b) detailed classification of conversational acts, (c) 
intermediate coherence display. 

User-system interaction can not be described without paying attention to the 
social aspects of communication. 
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