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Abstract
We created the characters Agneta & Frida with the intent to strengthen and encourage exploration of information spaces. In a follow-up study we tried to capture whether users found the
characters believable, whether they raised affective responses in users, and whether they created a richer more narratively oriented experience of the space. In order to do so, we had to
develop new criteria and methods of understanding users’ conceptions and affective responses. We discuss the study in detail, as well as the general implications for how to perform
user studies and design of character-enhanced systems.

1 Introduction
Computer systems and services are complex phenomena. There seems to be two major general
ways in which users and designers understand and make sense of information technology. On
the one hand, computers are considered to be tools. The direct manipulation interface was
designed with the specific purpose of enhancing this view of the interface. On the other hand,
computers can be treated as more or less independent actors and intentional beings. This approach has occurred in many forms and been given many names in research literature, such as
interface agents, believable agents, synthetic characters (see e.g. Elliott, 1992, Maes, 1994),
not to mention the robots and androids of Science Fiction literature (Asimov, 1950). The
‘tool-view’ and the ‘being-view’ is not restricted to information technology only, but they are
two fundamental ‘stances’ towards reality in general (cf. Dennett’s (1987) distinction between mechanical stance and intentional stance, and Bruner’s (1986) views on sense-making
through narratives as a basis for human cognition).
When making computers more autonomous and pro-active, for instance through introducing
characters in the interface, new ways of experiencing the interaction with computers arise.
Systems of this kind will begin to invoke cognitive, emotional, social, aesthetic and ethical
reactions not seen with ‘traditional’ user interfaces. This sets demands for new kinds of user
studies to aid design and further our understanding of how these experiences come about.

1.1 Why focus on characters in information space?
In the PERSONA project1, we viewed human-computer interaction in terms of the user being
in an information space. In this space – which is to be taken in its broadest possible sense –
users perceive, understand and bring meaning to the syntactical representations of the inter-
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face, and then act and interact on the basis of this. We designated a term for the whole of this
process: navigation. In order to understand and address problems of navigation in information
space, we differentiated between wayfinding and exploration (Benyon and Höök, 1997). In
wayfinding, users have a clear understanding of what they want to find or do and they are
relatively certain that the particular piece of information (or activity) they are looking for, is
actually present in the information space. In a wayfinding situation, additional information or
general suggestions from the information space may become a disturbance. The presence of
other users, visual signals, sounds, and other cues in the environment may ‘get in the way’.
In exploration, on the other hand, people are not trying to get anywhere; they are not trying to
find their way. Instead, users want to get an overview of the space, explore the identity and
function of objects. In an explorative mode, there is time and curiosity enough to get ‘distracted’ by side-tracks, to explore things that are not relevant to the major purpose of the navigation. In exploration, it is the ‘richness’ of the environment that determines the course of
action and provides the quality of the experience of the space, and users may be more open to
signals and suggestions form the environment. In this mode, it is the overall experience that
matters: does the space encourage curiosity, does it feel interesting or entertaining, does it
provide for a socially rich environment, or does it appeal to emotions and aesthetic values
(Munro et al., 1999).
Wayfinding and exploration are not distinct categories, but rather ends on a scale. Some sessions will land inbetween. Users will also shift between modes within one and the same session. Distractions in a moment of wayfinding, can in the next – more explorative – situation
turn out to be something interesting and enriching. Since the shifts between wayfinding and
exploration can be floating (for instance, in web browsing) and since they are indeed two quite
diverse modes of navigation, designing support for both of them can, indeed, be problematic.
The same goes for measurements, and determining the success of a system. In particular, it
seems to be difficult to capture the features of exploration in terms of the traditional usability
criteria such as efficiency, ease of learning, and task completion.
We created the characters Agneta & Frida with the intent to strengthen and encourage exploration. We wanted to investigate the process of exploration, how ‘infotainment’ works, in
what way anthropomorphism affects users, and what it means to equip believable characters
with some form of personality. Moreover, we hoped to develop new methods and criteria for
measuring users’ understanding of, and socio-emotional reactions to, believable characters.
Besides describing the system and study in detail, the major purpose of this paper is to discuss
what we mean by these dimensions and how to capture them in user studies.

2 Believable agents: some previous user studies
Interface characters have been much criticised and debated in the HCI community (Shneiderman, 1997, Lanier, 1996, Suchman, 1997). They are said to violate good usability principles,
to obscure the line of responsibility between human and machine, and to confuse both designers’ and users’ understanding of the computer’s abilities and inner models of events. The
proponents, on the other hand, regard these parameters as opportunities rather than reasons to
avoid characters in the interface (Höök, 2000, Waern and Höök, 2000). Regardless of viewpoint, we need to develop frameworks to better describe their effect. If we claim that interface
characters will raise expectations and appeal to users’ emotions, we need to study and describe these processes. If we claim that they contribute to the naturalness of the dialogue with
users, we need to sort out what we mean by a natural dialogue and study it. If believable
agents promote the intentional stance of users and trigger anthropomorphic and socioemotional reactions, we need to understand what those are. What are the relevant factors and

how do we measure them empirically? Let us discuss some types of effect that earlier studies
have focused on.

2.1 Motivational effects in exploration
A number of studies have examined the ways in which characters enhance engagement and
encourages exploration of a given information space, mostly in relation to learning and creativity. Such motivational effects were studied by van Mulken and colleagues (1998), who
compared two versions of the presentation system PPP Persona: one with and one without a
character. The study showed effects neither on recall of the presentation, nor on how the presentation was understood (objective measurements). However, it revealed a positive effect on
the subjective estimation of whether the explanation was difficult or not. Subjects experienced
the explanation as simpler with the PPP Persona character than without it. van Mulken and
colleagues named this ‘the persona effect’.
Another similar study looked at the persona effect for ‘Herman the Bug’, a pedagogical agent
that helps students to create an ecological micro world system with plants, light and air (Lester
et al., 1997). Here five different clones of the agent were compared, and the study revealed a
persona effect – a strong positive effect on the students’ perception of their learning experience. The animated character also had an effect on learning.
In a study by Wright et al. (1998) a plain textual explanation of a medicine was compared to
one with the same text but with an animated dragon illustrating the different threats to the
blood system. Here a negative effect on how much was remembered afterwards appeared; the
dragon disturbed subjects, rather than aided them.
These conflicting results (PPP Persona and Herman the Bug, versus the dragon studies), point
to the need for a better understanding of the design of synthetic characters in order to make
use of their potential to encourage learning and exploration, and at the same time avoid the
scenario in which the character distracts and disturbs the learning process. This involves, we
think, a better understanding of the features of and relationship between wayfinding and exploration activities.
As pointed out by Andrew Stern (Hayes-Roth et al. 1998) (designer of the Catz and Dogz
system) the artistic design and practical understanding of the creating of synthetic characters is
crucial in determining the success of a system. A similar point is made by Elliott and Brzeinski (1998) when they cite Lester et al. (1997):
”Lester gives the examples of, on the one hand, a humorous, lifelike, joke-cracking, character that ultimately impedes problem solving through his distracting presence; and on the
other, a dull assistant that always operates appropriately but yet fails to engage the student.
When communications from an agent must be coordinated to be both engaging and purposeful issues in timing, and the multi-layering of actions arise.”

2.2 Anthropomorphic effects and believability
Another effect of synthetic characters is the ways in which they tend to raise expectations of
anthropomorphism of the system (Reeves and Nass, 1996). Such anthropomorphic effects
seem to have many dimensions. On the one hand the user may expect the system to be intelligent and cognitively potent. Brennan and Ohaeri, (1994) showed that users talked more to the
anthropomorphic interface. King and Ohya, (1995) showed that users attributed more intelligence to anthropomorphic interfaces. Koda and Maes, (1996) showed that realistic faces are
liked and rated as more intelligent than abstract faces. Opponents of synthetic characters argue
that raised anthropomorphic expectations may lead to frustration in the user when the system

cannot meet the expectations (Schneiderman, 1997). For instance, the presence of a talking
face might influence the user to expect the system to posses natural language and dialogue
competence, which no system of today can live up to. The general conclusion is that the more
‘natural’ the interface, the higher expectations on intelligence in the system.
Besides anthropomorphism, which refers to any human-like characteristics in an interface that
makes the user think that the system has some form of intentionality and human-like capacity
for reasoning, the issue of character believability is sometimes mentioned in the literature.
Exactly what is meant by believability is somewhat unclear. Some use the concept to refer to
the facial expressions and body language of the character – the idea is that the more humanlike and naturalistic, the more believable. Our view is somewhat broader, including the personality and attitude of the character, perhaps less focused on the bodily expressions. To our
knowledge there has been no studies focusing on believability, in this sense, in the field of
interface characters.
A possible exception is a study by Elliott (1997), where it was investigated to which extent a
computer-generated face with spoken output (and music) could express recognisable emotions. The generated face was compared to a human actor. Overall, subjects did significantly
better at correctly matching videotapes of computer-generated presentations with the intended
emotion scenarios than they did with videotapes of a human actor attempting to convey the
same scenarios. But the characters emotional state is but one aspect of believability.

2.3 Affective reactions
Third, some studies have focussed on the affective reactions2 to synthetic characters. In a
study by Sproull et al, (1996), a career counselling program was studied. Two interfaces were
used: one textual and one facial interface. It turned out that users were more aroused (less confident, less relaxed) with the face, presenting themselves in more positive light. There were
also gender differences: women preferred text, and men preferred the face. Emotional effects
are of course often based on the cognitive understanding the user has of a given character or
system, which involves very complex processes indeed.
Before discussing how we decided to measure the effects of Agneta & Frida in comparison to
the studies presented here, we need to describe the Agneta & Frida system.

3 Agneta and Frida
From the web, we collected about 40 actual sites about film production, representing small
production companies and organisations as well as local film production collectives. The sites
presented information about present productions, production financing, manuscript sales,
marketing of films, actors, co-workers, profile of the company, premiers, etc. Some sites contained an extensive body of documents, whereas others were quite simple in structure. Some
were professionally designed, others of a ‘home-page’ character. All sites were in English,
except one, which was authored in Swedish. We created an index of the sites and removed all
outgoing links.
To this collected information space, we added Agneta and Frida. These two animated female
characters – mother and daughter – would sit on the desktop, watching the browser more or
less like watching television. With the help from a professional graphic designer and the
voices of two actors, we created a library of short audio-visual animations or ‘films’, which
2
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would be triggered by three sets of cues.
First, most comments and behaviours of Agneta and Frida were related to specific locations in
the information space. Downloading a page, clicking a link, dragging the mouse over an image or playing a soundtrack would execute general everyday speculations to what something
on a site could mean, what the purpose with the site was, or if the design was likeable or not
(see Figure 1). Error messages and browser malfunctions would be critically remarked upon.
We programmed all of these comments beforehand. There was thus no real intelligence in the
system. Often the comments alluded to Agneta and Frida’s everyday life (‘That looks like
uncle Harry! [laugh]) and thus provided the user with their ‘back story’. Since we envisioned
Agneta and Frida to be computer illiterates, their remarks about computer technology and its
male dominance were fairly critical and often ironic in tone. In this way, we scripted the
comments in a way to reflect Agneta and Frida’s personalities, ideologies, morals and sense of
humour. Since both of them are strong-willed individuals, they occasionally even got into
verbal disputes. None of the comments were scripted to be ‘helpful’, but to invoke laughter
and sometimes reflection on the information browsed. Although a user might come back to
the same location, none of these behaviours were executed more than once.
INSERT FIGURE 1 ABOUT HERE
A second set of behaviours / comments was of a more general nature, unrelated to content or
user’s activity in the information space. This included blinking, picking noses, going to the
toilet/kitchen, drinking coffee or general gossiping about uncle Harry and Miss Andersson
(the owner of a repulsive poodle that often enters Agneta and Frida's back yard, and about
which they occasionally fantasise killing). These would be triggered at certain intervals when
there were no other behaviours running. This set of behaviours was included to create more
lively characters, with lives independent of the happenings in the browsing session. We
wanted to avoid the impression that the behaviours were only automatic reflexes of user’s
actions. Some behaviours in this category reoccurred now and again (e.g. blinking, yawning
and sighing).
Thirdly, we allowed the user to choose among a small set of narratives that would run in parallel with the browsing session. By clicking on the right mouse button the user would be presented with a menu in which she could make the choice between different genres and titles.
The system provided one comedy ("Poodles: Cute Fluff or Ambassadors of Evil?") and one
melodrama. Each of these plots involved about ten scenes, which by certain time intervals
were played out on the desktop, mingling with the other two kinds of behaviour. In contrast to
the first set of triggered behaviours, the narratives were not related to the content of the web
pages. In contrast to the gossiping behaviours, the narratives provided a sequence of events
that was causally coherent, with a clear beginning and an end. (Only one of the subjects in the
study chose the narrative mode.)
In all three behaviour types, Agneta and Frida spoke English with exaggerated Swedish accents (the Swedish Chef of the Muppet Show acted as our leading inspiration here). As we
aimed for users between 15 and 30 years of age, the web page contents, the commentaries as
well as the jokes of Agneta and Frida, were all scripted with that age group in mind.
The user could regulate the intensity of Agneta and Frida’s behaviours. Through a pop up
menu, the user could set the level of activity (0-5) which in different degrees disconnected
some behaviour and defined the time interval between the remaining ones. The way to access
this menu and the other features of the system were described or hinted at by Agneta or Frida

when they were clicked upon.
Another feature was a search engine situated in their living room drawer on the right hand side
of the screen. Here the user was able to search not only for strings in the documents as in a
normal search engine, but also for words in the Agneta and Frida comments history. If the
search were successful, the user would be presented with the joke or comment in which the
search string occurred, as well as the actual URL.
We implemented these ideas using JavaScript and Microsoft Agent Tool.
The fact that the user is confined to a selected set of web pages, and that the system does not
provide any machine-generated jokes, comments or behaviours but simply ‘films’ that are
being triggered at specific nodes in space, makes Agneta and Frida less of an actual artificial
intelligence system, and more of a mock-up or test-bed for experimentation of design.

3.1 Design Rationales
The design of Agneta and Frida was guided by a number of rationales.
Exploration
We wanted to support exploration rather than wayfinding. We did not expect users to solve
tasks in the information space, or to find a particular piece of information, but rather browse
around and explore. Both the system – Agneta and Frida’s commentaries were not trying to
support serious information seeking – and the experiment situation (described below) were
designed with this mind.
Affective reactions: Experience of space
We wanted to explore and evoke user emotions. Being in and navigating through information
space is of course influenced by ‘rational’ decisions and reasoning, but this cognition is always accompanied with more subjective and emotional dimensions, particularly – we reasoned – in exploration. We wanted to trigger feelings related to likeability, identification, humour, ‘situation’, irony, frustration, anger, social emotions and moral judgements. We wanted
to enrich the experience of information space. By designing the agents with a definite humorous twist, in many cases connected with the information displayed on the site, we wanted to
enhance affective experiences of web browsing and information seeking.
Believability
We wanted to promote believability of the characters by giving the users cues to their background, personality and situational context. In contrast to other more anonymous embodied
agents like the presentation agent of PPP Persona (see section 2.1), we attributed Agneta and
Frida with a ‘life’: Frida is 30 years of age, still lives at home, has problems getting boyfriends, her father is absent, non-academic, works in an office, dislikes Uncle Harry. Agneta
loves coffee, refuses to talk about Frida’s father, hates poodles, is poor but strong-willed.
Placing character in a setting like this, of course, goes hand in hand with the goal of promoting a narrative experience.
Agneta & Frida’s body language is quite limited and non-expressive in itself. Instead we
hoped that their inner lives, their attitudes, their humour, their voices, and the interaction between them and the user, would provide for their expressivity and believability.
Narrativity
We wanted to promote a narrative experience of the information space. Many users appear to
experience hypermedia in terms of spatiality. Everyday speech reflects this stance: ‘we
browse/surf the web’; ‘we go to pages’; ‘we enter/leave pages’; ‘pages contain information’;

‘the web is an information space in which we look for things’ (cf. Maglio and Matlock, 1998).
There also seems to be a correlation between cognitive spatial ability and how a user finds her
way in hypermedia (Dahlbäck et al, 1996). We hoped that Agneta and Frida’s comments,
jokes and narratives would encourage the user to construct coherence between nodes on the
bases of events, situations and psychology of the characters, rather than along spatial dimensions. We hoped to merge spatial and narrative modes of experience.
Irony and critique
We wanted the system to be ‘critical’ in several respects. First, the mere presence of Agneta
and Frida challenges the standard view of computer technology as direct manipulation tools
through which we accomplish ‘serious’ tasks and wayfinding problems. Second, Agneta and
Frida’s brutal and often sarcastic critique of web design and system failures provides a selfreflexive system, commenting and making fun of the conventions and short comings of computer technology. The facts that the characters are turned towards the browser and watch the
information space along with the user emphasises this outsider view vis-à-vis the system.
Thirdly, Agneta and Frida miss no chance to make visible and make fun of the male dominance in society, computer community, and in film production.
Two characters interacting
We wanted to explore the possibilities of multiple characters. By having two characters instead of just one, we made pre-scripted dialogue possible, which enabled us to introduce personality, humour, negotiation and self-reflection more naturally than through a single character. In fact, few systems exploit this design choice, with the exception of (André and Rist,
2000).
Off-screen desktop-space
Finally, we wanted to expand the desktop metaphor. On the one hand, we placed Agneta and
Frida in a living room environment (with chairs and a drawer). On the other, we expanded the
on-screen space into the non-visible areas. Analogous to cinema and VR environments (see
Persson, 1999), the Agneta and Frida system constantly invokes and plays with this off-screen
space: off-screen left is a kitchen and toilet, which Frida occasionally visits (audible on the
soundtrack). Off-screen right is the back door and a yard, which often is visited by Miss Andersson’s poodle. With an active employment of sound techniques, we tried to encourage the
user to re-conceptualize the notion of a ‘desktop’.
In the ensuing study, we focused on dimensions of emotions / experience, believability, exploration and narrativity, thus leaving aside users’ understanding or liking of the irony, the effect
of having two characters versus only one, and effects of the usage of off-screen space.

4 What to measure?
In designing the study of Agneta and Frida, we reviewed the earlier studies and found some
shortcomings that we wanted to address in our study. Let us discuss each measurement we
took, and our reasons for choosing them.

4.1 Exploration
We decided to investigate whether the system encourages exploration through comparing using Agneta & Frida with just simply navigating the web sites without the presence of them.
We measured exploration through questions of whether subjects thought the characters were
fun; if they wanted to return to the sites; if they paid attention to text or images commented
upon by Agneta and Frida.

We also asked users how long time they thought that they spent and compared that time to
actual time spent. Our hope was that if Agneta & Frida encouraged exploration users would
perceive it as if ‘time flew’ away. We asked them how many pages in the web site they visited. We also interviewed users and gave them a questionnaire.
Even if we did not expect Agneta & Frida to contribute to any other more objective measures
of efficiency, we did measure to what extent subjects remembered web pages better if they
had heard Agneta & Frida make jokes about them.

4.2 Affective reactions
Second we wanted to measure the users’ emotional reactions vis-à-vis Agneta and Frida. From
the area of affective computing (Picard, 1997) we knew that bodily reactions might be a
means to understand users’ affective responses. Picard and colleagues measure the physical
responses of the user through EKG, skin conductance, blood pressure, and facial expressions.
Such physical measurements may provide some quantitative evidence of users’ experience of
interfaces, but the relation between a feeling and its physical expression is far from direct and
unproblematic. First, people differ radically in respect to their body language. Some people
make constant use of gestures, facial expressions and bodily reactions. Others are more subdued and restrained. Second, bodily reactions can be caused by many different things. The
‘meaning’ of a smile, for instance, may shift abruptly between different situations (the person
thinks something is funny, the person is embarrassed, the person wants to hide some other
emotion, the person smiles because other people smile etc). Third, EKG and skin conductance
may measure general agitation, but they will not provide any nuanced analysis of the specific
emotions behind this agitation. Such methods, are blunt instruments in measuring emotions,
unless combined with an interpretation of the situation context (see e.g. Paiva and Martinho,
1999).
Thus, if we aim for a qualitative understanding of user’s emotions, physical measurements on
their own are not sufficient. Such methods have to be complemented with some understanding
of the context in which these reactions arise. This involves the user’s cognitive, emotional and
personality preferences, body language, sense of humour, or the situation in which the expression is taking place.
In a short study like this, however, it is impossible to measure all of those aspects. We decided
on a combination of physical and qualitative measurements. We videotaped user’s face during
the use of Agneta and Frida, and counted the number of smiles, giggles and laughs. We also
measured the time spent and the user’s subjective estimations of time spent. Since the task
was explorative in nature, user’s could stay in the information space as long as they wanted,
we assumed the absolute time would reflect some aspects of emotion: if the system triggered
positive emotions, users would stay longer. If the system triggered negative emotions or no
emotions at all, people would stay shorter. In addition to this, we asked about their mood before and after and using the system. We also made interviews and questionnaires dealing with
their emotional experience of Agneta and Frida. Our intention was to capture some of subjects’ attitudes towards and interpretation of the system.

4.3 Anthropomorphism and Believability
Anthropomorphism is often talked about in terms of intelligence. In the studies cited in section 2, interface characters seem to trigger higher expectations of intelligence than noncharacter interfaces. Although we do not disagree with these results, we do think that the notions of anthropomorphism and believability have to be expanded to include other types of
expectations. Our basic assumption here is that characters – whether they appear in comput-

ers, fiction or cinema – are not only made sense of through the features of face and body, but
through the ways in which character act within situations, display humour and share values
and moral perspective of the user (Tan, 1996). It is, for instance, not enough to place characters in a film in order to evoke emotions (and thereby commercial success). These characters
must move, act, feel, think and talk in concrete situations in ways that raise the spectator’s
sympathy or antipathy. As pointed out by Porter and Susman (2000) when discussing how to
create life-like characters in cartoons (‘Toy Story’):
“They [animators] understand that ‘life-like’ does not mean ‘has movement’; lifelike
means ‘has a brain’. The underlying notion of Pixar and Disney animation is that action is
driven by the character’s cognitive processes – that it reflects intelligence, personality and
emotions.”
These dimensions, however, are much more difficult to design for and evaluate.
Concerning the anthropomorphic expectations we put several statements and questions in the
questionnaire, e.g.:
Questions with a scale from 1 – 7
Was it possible to predict what Agneta &
Frida would do next?
Did the animated characters feel ‘humanlike’?
Did the animated characters feel like
friends?

Statements to agree/disagree with
I think that Agneta & Frida would enjoy
having me together with them in front of
the browser
I know someone who is like one of the
characters
Agneta & Frida seems to know as little as I
do about independent movies
Agneta & Frida would like my home page
Agneta & Frida do not seem to like men

To capture issues of believability, we also asked subjects to freely describe their experience of
Agneta & Frida, as if they were describing it to a friend. From these interviews we then collected statements where they talked about Agneta & Frida in an anthropomorphic way.

4.4 Narrative Experience
We wanted to create a more narrative experience with Agneta & Frida. We often think about
the world in spatial terms, which is not very surprising: our bodies are symmetrical, there is a
behind and in front of, above and below, an inside and an outside, we move through a spatial
world. This colours the way we speak about the world, as is apparent from the metaphors we
use (Lakoff and Johnson, 1980; Lakoff and Johnson, 1999). One of the functions of metaphor
is that it helps people think about relatively abstract conceptual domains in terms of relatively
concrete domains. From the work by Maglio and Matlock (1999) we knew that web browsing
is often perceived as a spatial activity: the user is viewed as an agent moving through the
space of sites and web pages. Maglio and Matlock found this through examining what metaphors were used when subjects described their surfing through web pages.
With Agneta & Frida, we hoped to merge spatial and narrative modes of experience. We
therefore decided to analyse the language used in the interviews with the subjects from a
metaphorical point of view. There are many different methods we could use to do this. One is
to go through each sentence and try to do a semantic analysis to determine which metaphor
had influence the description. Another is to take a number of measures, such as the number of
verbs, adverbs, pronouns, etc. of the two categories (narrative and spatial). The latter is a more
blunt tool, but one that is less dependant on a subjective analysis. It will only be able to say

something about the likeliness that a certain metaphor was used more than another. We decided to go for this approach focusing on the verbs and adverbs in the interviews – which also
follows the method used by Maglio and Matlock (1999). Spatial verbs and adverbs were characterised by movement (e.g. ‘going through’). As for narrativity we looked for words containing temporal dimensions (e.g. ‘…and then…’) or intentional/psychological words (e.g.
‘giving up’; ‘bored’; ‘anxious’). In contrast to spatial experiences, narratives are temporal
chains of events, which are experienced as causally related. Most often, this causality often
involves characters and their mental states of different sorts (beliefs, emotions, perceptions
etc.). We assumed that temporal and psychological terms would reflect this kind of experience. This, of course, is not in contrast to perceiving and talking about the world in spatial
metaphors. A story may well contain spatial metaphors, spatial relationships between event,
people and objects. Narrative descriptions (or metaphors) add the relationships between
events and often contain characters that act because of their inner emotional states.
Given these quite complex and ambitious goals of our user study, let us now turn to the actual
study. Afterwards we shall discuss the limitations of the study, and the implications for future
studies of believable characters.

5 METHOD
Thus, there were four questions that we focused on:
•

Does Agneta & Frida encourage users to explore the space?

•

Does Agneta & Frida create affective responses in users?

•

Are Agneta & Frida perceived as believable characters?

•

Does Agneta & Frida provide for a more narrative experience?

5.1 Subjects
The 38 subjects were recruited to be between 20 and 30 years. 18 subjects used Agneta &
Frida (the ‘withA&F’ group) and 20 subjects explored the web sites without the characters
present (the ‘withoutA&F’ group).
The subjects of the withA&F group were in the range 19 < 26,2 < 41 years old. 7 women and
11 men. 10 had a technical background the rest had other professions. All but one had a university degree. The subjects in withoutA&F group were in the range 22 < 26,6 < 32 years old.
12 women and 8 men. 14 had a technical background. All but one had a university degree. All
had a good understanding of English.
Subjects were signed up through friends and colleagues, and were given movies tickets in
return for participation.

5.2 Tasks and procedure
The withA&F group was first asked about their age, gender, occupation, education, English-,
computer-, and web experience, as well as their present mood – scaled from 1 (lousy mood) to
7 (excellent mood). Wrist watches were removed so that they would not keep track of time.
Subjects in the withA&F group got the following instruction: “Imagine this situation: you are
at home one evening, and you have nothing in particular to do and you are not especially tired.
You have a fast and efficient computer at home with a good and fast connection to the Internet. A friend has suggested some cool web sites on the net that you should have a look at.
Check out the web link the same way that you would do if you were sitting at home. I’ll be in
my room over here, and you can come and get me when you are finished”. The experimental

leader would at this point leave the room to allow subjects to feel free to do what they wanted
and stay as long as they wanted. The system was started, and Agneta & Frida would appear on
the screen. Subjects’ interactions with the system and facial expressions were video-recorded.
Once they were finished, they were asked to grade their mood after using the system on a scale
from 1 (worse) to 7 (better). They were then interviewed about their experience, based on the
question: “If you met a friend downtown and was asked to describe what this system was all
about, what would you (in as many details as you can) say?”. Interviews were taped on audiocassette.
They filled in a questionnaire3 with three sets of questions:
•

Estimated time spent and estimated number of pages visited.

•

A number of Likert-scale questions on whether they perceived Agneta & Frida as believable characters and whether they found them entertaining or disturbing. In total, 14 questions were asked in various ways in order to get at users’ experience of the system.

•

Finally, they marked which of a set of 20 statements they could agree with. There were
statements such as “I’ve get the same kind of humour as Agneta & Frida”, or “It felt good
to have two ladies to browse with”.

Once the questionnaire was completed, they were shown 38 screen-shots of web pages from
the sites and were asked if they had seen them and whether they remembered any jokes Agneta & Frida had made about that web page.
Finally, subjects in the withA&F group were asked to freely comment the system.
In total, it took each subject about 2 hours to complete the steps. Afterwards we explained the
study and the design rationale behind Agneta & Frida. Finally subjects were given the movie
tickets.
On the basis of the video-recordings, we estimated how long time they actually spent with the
system. This time was compared to how long time they assumed that they had spent. The
video-recordings of the facial expressions were analysed. Here we counted smiles – smiles
proper, giggles and outright laughs. We constructed a variable – smiles per 10 minutes – consisting of the total number of smiles, subtracting the number of negative smiles (laughing at
Agneta & Frida) and unrelated smiles (arising from the study situation or the web page content per se). The experimenters made this categorisation on an intuitive basis. The number of
smiles was supposed to capture some of the non-conscious affective reactions.
The withoutA&F group went through the same steps as the withA&F group, except all questions related to Agneta & Frida were removed from the questionnaire, and their facial expressions were not recorded.

6 Results
We divide the results of the study into the four questions from above.

6.1 Does Agneta & Frida encourage users to explore the space?
The withA&F group claimed that they visited in average 69.3 pages, while the withoutA&F
group claimed to have only visited 45.0 pages in average. We did not count the actual number
of pages visited. As we noted above, the withA&F group spent more time with the system
(27.4 minutes/subject versus 20.7 minutes/subject). The longest time spent was 70 minutes for
3

The full questionnaire (in Swedish) can be found at: http://www.sics.se/~kia/questionnaire.htm

the withA&F group and 42 minutes for the withoutA&F group. The shortest time spent was 6
minutes for the withA&F group and 3 minutes for the withoutA&F group. It seems as if Agneta & Frida made subjects stay longer in the space and explore more pages.
There was no difference between the two groups in terms of how much they remembered of
the space. Out of the 38 randomly selected test pages, the withA&F group remembered 88%
of the pages they had seen, while the withoutA&F remembered 89%. There was no difference
between pages with or without comments from Agneta & Frida. Notable was that subjects
were able to accurately recall the comments Agneta & Frida had made at particular pages.
We noted that several users claimed that they felt relaxed when navigating together with Agneta & Frida. 14 out of 18 subjects agreed with the statement “It felt good to have two ladies
to browse with”. Some users on the other hand, got very irritated and felt that Agneta and
Frida got in their way. Out of 18 subjects, 4 were often disturbed, 6 were sometimes disturbed,
while 8 were never or almost never disturbed. 6 subjects found that Agneta and Frida often
stole attention from the information in the web pages.
We found a correlation between how much subjects were disturbed by Agneta & Frida and
their web- and computer experience. Users who had a lot of web experience were also more
disturbed by Agneta & Frida (r=.54, P < .05), the same for computer experience (r=.60, P <
.05).
In summary, while Agneta & Frida did encourage exploration, they also disturbed some users
more than others (cf. the discussion section 1.1).

6.2 Does Agneta & Frida create affective responses in users?
One might think that it is fairly straightforward to divide the group of subjects exposed to Agneta & Frida into two groups: one that liked them and one that did not. But when comparing
the following time spent, mood after using the system, questionnaire-replies, and facial expressions, we arrive at a more complex picture.
Time spent versus perceived time
Time measurement showed that the subjects in the withA&F group spent in average more
time than the withoutA&F group (27.4 minutes/subject versus 20.7 minutes/subject). This
might indicate that the experience with Agneta & Frida was richer, more interesting, and
therefore made users stay longer. This result was consistent with the second time measurement: the subjects in the withA&F group underestimated time by 2.5 minutes in average,
while the withoutA&F group overestimated time spent by 3.1 minutes. This result seems to be
in line with our expectation that Agneta & Frida creates a richer experience. The difference in
estimated time is however, too small to judge.
Interestingly enough, users that smiled a lot, kept on smiling even after an hour of use.
Questionnaire replies and number of smiles
While the time measurements were encouraging, the questionnaire replies complicated things.
As seen in table 1 and 2, there was a correlation between the different judgements from the
questionnaire (for the four questions related to their experience of Agneta & Frida) in the
withA&F group, which was expected. However, as table 1 also shows, the number of positive
smiles per 10 minutes did not vary with users’ judgements (no significant correlation). That is,
subjects who claimed to like Agneta & Frida did not necessarily smile a lot (as for e.g. subjects 3, 4, and 6), while those who smile a lot sometimes claim not like them at all (as for e.g.
subjects 12, 16, 17).

INSERT TABLE 1 AND 2 ABOUT HERE
Furthermore, the measurement of the difference between estimated time and actual time spent
followed neither the questionnaire replies nor the smile measurement (again a non-significant
correlation). This was also the case in respect to the absolute time measurement (a nonsignificant correlation value). Subject 16, for instance, smiled as often as 7.5 times per 10
minutes, spent 36 minutes (9 minutes above average) with the system, which would indicate
that he had a good time. However, his post-usage view on Agneta & Frida’s commentaries
was only 3 on the 7-grade scale. On the other hand, subject 1, who smiled the least, only 1.2
smiles per 10 minute, and only spent 16.5 minutes with the system, really liked Agneta &
Frida – giving them grade 6 on the 7-grade scale.
Mood
The mood measurement, depicted in table 3, shows that the withA&F group claimed to be in
the same or better mood afterwards, while the withoutA&F group was in the same or worse
mood. This indicates that Agneta & Frida’s humorous commentaries and behaviour did, for
most subjects, provide a positive experience.
INSERT TABLE 3 ABOUT HERE
But again, the change in mood did not follow any of the other measurements, see table 4 (no
significant correlation).
In summary, neither of the five different measurements (estimated time spent, difference between actual and estimated time, number of smiles per 10 minutes, questionnaire replies, and
mood after using the system) were correlated.
INSERT TABLE 4 ABOUT HERE
Angry with Agneta & Frida?
Despite the fact that most users were in a better mood after using Agneta & Frida, several users said that they at several points were angry with Agneta and Frida. In fact, a couple of users
were angry with them all through the experiment (see table 5). One subject said (translated
from Swedish):
”The animated characters were extremely disturbing and distracted me completely with
the effect that I could not concentrate on the browsing and lost interest in the contents of
the web pages. The surfing quickly turned into fear of what Agneta & Frida would say
next.”
On the other hand, some subjects really liked them and were neither disturbed nor angry with
them. One said:
”The ladies enlighten the atmosphere. Nice with some company so one does not become
completely stiff and dry.”
Not everyone liked them, or found them funny, but nobody was indifferent to them.
INSERT TABLE 5 ABOUT HERE

6.3 Are Agneta & Frida perceived as believable characters?
On the question “Did the cartoon characters feel ‘human’?” most subjects answered that they
were, see table 6. Subjects who found the characters fun and nice were more inclined to ascribe them human characteristics (r=.41, P < .05). Subjects that found the characters fun and
nice also, not surprisingly, wanted the characters to act more and were more willing to use the
system again (r=.52, P < .05). But not everyone felt as if Agneta & Frida were their friends,
see table 6. We might very well understand and find a character believable, but that does not
mean that we like them or would like to have them as friends.
INSERT TABLE 6 ABOUT HERE
Subjects did not feel that they could predict what Agneta & Frida would say next (on the 7grade scale, subjects averaged on 5.55 where 7 meant ‘not predictable at all’). This means that
the characters were not perceived mechanical and machine-like, but had varied comments. On
the other hand, one might claim that a believable character should be somewhat predictable –
that it should be possible to get to know the character and thereby start anticipating the character’s responses while still avoiding a too stereotypical, one-dimensional character.
On the statements that subjects could agree or disagree with, we got the following results:
•

“I know someone who is like one of the characters” 9 subjects agreed

•

“Agneta & Frida seems to know as little as I do about independent movies” 14 subjects
agreed

•

“I think that Agneta & Frida would enjoy having me together with them in front of the
browser” 8 subjects agreed

•

“I have the same kind of humour as Agneta & Frida” 9 subjects agreed

•

“Agneta & Frida would like my home page” 1 subject agreed

•

“Agneta & Frida do not seem to like men” 2 subjects agreed

In the interviews, the subjects talked about the characters in an anthropomorphic way. They
said that the characters made them feel less lonely or that the characters were enervating.
Other subjects’ comments concerned the characters behaviour or feelings, for instance “it is
fun that the characters are far too self-assured” or “the characters thought it was dull when I
did nothing for a while…”
Several subjects also wanted to be able to answer, interact with, or even get even with the
characters when their comments had been nasty.
Comments made in the interviews made it clear that subjects had understood that Agneta &
Frida are mother and daughter, that they are poor, which explains why they sit in front of the
web browser instead of buying a TV, and that Frida is not married, and she is more sarcastic
and often explains stuff to Agneta. For example, one user said (translated from Swedish):
“Yes, they are relatives and they do not really get along that well but they are stuck, they
cannot do anything else. If they had the possibility to do something else, they would.
Then… Frida is the daughter, right? She started looking at me, she turned around and
looked at me when I did something that she did not like, or, I do not know the intention of
that… […] so they seem to be tired of what they are doing”.

The users understood both the social aspects of the characters and the type of situation these
acted within (watching TV/browser in the living room).

6.4 Does Agneta & Frida provide for a more narrative experience?
As discussed above, we tried to see whether subjects talked about their experience of the system in more spatial or narrative terms. We did this through counting the number of verbs and
adverbs that can be said to be more spatially versus more narratively oriented. An example of
a spatial coding of one of the interviews (translated from Swedish):
”I have surfed on the Internet and I came into a site that dealt with independent movies and
there were all sorts of weird places. Oh, and among other things something from Canada, but
unfortunately one had to download so much there so I gave up that page and went away from
there. Eh... then there were some different eh film companies and such.”
An example of narrative coding of the interviews:
”I have surfed on the Internet and I came into a site that dealt with independent movies and
there were all sorts of weird places. Oh, and among other things something from Canada, but
unfortunately one had to download so much in there so I gave up that page and went away
from there. Eh... then there were some different eh film companies and such.”
When looking at the metaphors used by subjects in the interview after using the system, we
found that the withA&F group talked about their experience to a larger extent in terms of narrative verbs and adverbs (68% narrative), while the withoutA&F group used more spatial
verbs and adverbs (only 45% narrative), (Tables 74 and 8). The difference between the conditions is statistically significant (Mann Whitney5: p>0.95). The comparison was made by comparing the number of spatial expressions and the number of narrative expressions, normalised
by the number of analysed verbs and adverbs.
INSERT TABLE 7 AND 8 ABOUT HERE
While this analysis seems to support our hope that Agneta & Frida did indeed created a narrative experience, a careful reading through the interviews revealed that subjects had not
blended the two experiences. In the interviews, they separated the description of the web sites
from their description of Agneta & Frida. The first would be done through using numerous
spatial metaphors, while when they talked about Agneta & Frida, they used a lot of affective,
pronominal, and narrative expressions.

7 Discussion of results
The methods and results of this study raise interesting questions and lessons to be learned.
The study exemplifies the difficulties in measuring experience of an infotainment application
– or to be more precise, what measurements more truly reflect subjects’ overall experience of
the system.
Our study showed that the Agneta & Frida system encouraged subjects to explore more of the
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The classification of which verbs and adverbs can be considered to be spatial follows the classification by Maglio and Matlock (1999).
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Mann-Whitney was used since usage of spatial versus narrative verbs and adverbs cannot be assumed to be
normally distributed.

space and to stay longer in the space. But subjects did not learn more about the space, and
some got distracted and disturbed by Agneta & Frida. The interesting result here was that
computer- and web-experienced users were more disturbed than others were. We can only
speculate about the reasons for this. Maybe they have a better-defined strategy for how to
navigate the web, mostly directed at wayfinding problems, and anything that comes in the way
is perceived as disturbing?
The study also shows that we succeeded in our attempt to create believable characters with a
life, personality, attitude, and humour. Half of the subjects agreed with statements that indicated that they had the same humour as Agneta & Frida – and humour, we believe, can only
be ascribed to believable characters. That is, if we take believable to mean something more
than ‘has movement’.
Our metaphor-analysis revealed that Agneta & Frida provided for a more narrative experience,
but our intention to make subjects melt the whole exploration session into one big story was
not met. The two parallel stories, the web page content and the commentaries of Agneta &
Frida, are probably each too strong and not enough related to make it possible for users to
experience the whole interaction as one coherent story. With a more careful scripting, perhaps
in an educational setting, we believe that it would be possible to create more of a narrative
coherence.
We did not allow for many interactions between the user and the characters. The user drove
the web browsing which in turn evoked responses from Agneta & Frida. Enabling a richer
dialogue interaction between the characters and the user would be an interesting extension.
Such a dialogue would allow us to explore interactive narratives (Murray, 1997).
Finally, we come to the fact that subjects’ facial expressions or time spent in the system did
not predict their questionnaire-evaluations. How are we to explain the fact that none of the
five variables discussed in section 6.2 correlated?
Fuzzy measurements?
One way of accounting for the difference between the measurements is to claim that each of
them is afflicted with problems and errors. Counting the number of smiles, for instance, is
problematic since people may have different body language. The presence of a video-camera
might make some people smile more, others less. When analysing the videotapes, we noticed
that some users were more inclined to ignore the audio-based comments from Agneta & Frida,
and instead focus on the content of the web pages, whilst others were more alert and attuned
to the jokes. This affects the degree to which people smile. In addition, smiles can mean different things: one may, for instance, smile because one likes something, because one finds it
silly, or as a reflection of someone else’s smile or laughter. Although we tried to filter out
these variables, they still might have influenced the data.
Likewise, the results from Likert-scale question as “Agneta & Frida’s commentaries are fun”,
might be influenced by social processes of the experiment set-up. People are generally known
to behave in a socially desirable way, i.e. according to what they believe the experimenter
desires. Since experimenter and designer in our study could be considered to be one and the
same by some subjects, it is likely that such ‘politeness’ effects were present.
But even if the measurements are fuzzy, the fact remains that the five different measurements
do not follow one-another in any consistent way.

Measuring different aspects of experience?
Another way of explaining the non-correlation, is to assume that the variables simply measure

different things. We believe that although all of them try to capture the overall experience of
the system, they may, in fact, measure different aspects of this experience.
For example, facial expressions may provide indications of the immediate appreciation of the
system. Facial expression will perhaps show the instantaneous reactions to the jokes, but not
the retrospect evaluations of Agneta and Frida. The post-usage replies, on the other hand,
might reflect subject’s ‘after-thoughts’ about the system, which may be influenced by moral
and ethical preferences. Such retrospect judgements may be influenced by moral, ethics, and
more official views of what humour and entertainment should or should not be. For instance,
one might first laugh and then still afterwards reconsider and review the joke as ‘vulgar’,
‘silly’ or ‘representing bad taste’. The post-usage evaluations may reflect more authorised
views on humour, interfaces, and interface characters. In this respect we found the correlation
between computer experience and the whether subjects were disturbed by Agneta & Frida
elucidating: computer experienced users may have a strict and ‘Lutheran’ model of computer
interfaces and web browsing. Since Agneta and Frida blatantly break with this ‘tradition’, experienced users are more disturbed than users who do not have such strong expectations or
‘preconceptions’. Especially subjects who are used to having complete control over the computer – from the insides of the operating system and out – may find it hard to accept characters
in the interface and processes that run outside their control. In fact, before, after, or even during the session, some subjects said that they in general disliked interface characters.
The mood measurement – which lands somewhere in-between the instantaneous reactions
during use and the post-usage replies – will again measure something else. Since it showed
that the Agneta & Frida subjects were in a better mood compared to the without Agneta &
Frida subjects, it provides us with some evidence that the system positively influences users’
experience of the system on an emotional level.
Experiencing a given system involves many aspects and their complex relations require a
careful analysis of measurements taken. In upcoming studies we have to consider these parameters more thoroughly.
What aspect of experience is most important – and thus determining the appropriate method
of measurement – is of course dependent on the design goals. If we aim to entertain for a onetime usage situation, then maybe it is more important that subjects smile a lot; if we want
subjects to return to the space, then their post-usage evaluation should be emphasised. The
fact that many users were disturbed by Agneta & Frida – but still enjoyed their company –
indicated that we failed to create a feeling of flow or relaxed relationship to the space. If that
is our design goal, than other means should be used.
Providing a richer context for interpreting results
On another level, our results also point at the difficulty of gathering facial expressions and
using those as a means to measure subjects’ affective reactions towards computer systems. As
discussed in section 4.2, users’ physical reactions of interactions with systems are not necessarily good predictors of users’ inner mental states. It is possible to see that the user gets
aroused, but not whether it is a positive arousal or not, nor whether it reflects a mental state
that the system should adapt to (Riseberg et al. 1998). In order to pinpoint finer distinctions in
the emotional reactions, we have to consider the users interpretation, understanding, attitudes,
and expectations of computer culture. The experience of jokes and irony, for instance, will be
determined by personal expectations, but also by social and cultural context. Our views on
humour are reflections of our personality and who we want to be in the eyes of others. Sometimes Agneta & Frida make strongly ironic and sarcastic remarks about the computer and web
culture:

Frida:

They say that computers save so much time. But sometimes I wonder… At
work I often feel like I’m spending 90% of the time getting the damned thing to
work, and about 10% of the time actually accomplishing things with it….

Agneta:

I don’t really know… I’m not that experienced…

Frida:

Maybe we should buy a home computer…? Just for the fun of it…

Agneta:

Naa, I’d prefer a television set instead… there are more stories on TV….

Some jokes are concerned with the male dominance of the IT-world:
Frida:

Stupid! Nothing works! Who would ever publish a page like this?

Agneta:

A man?

Users might approve or disapprove of this type of humour or the views of Agneta & Frida. In
order to determine and predict such processes, we would need a thorough investigation of
subjects’ attitudes towards humour, irony and fictional characters in general and attitudes towards these phenomena in interfaces in particular. For instance, we should have asked subjects about their general attitudes towards interface characters in order to better understand the
positive and negative reactions Agneta and Frida triggered. Since the system breaks with traditional GUI interfaces (and tries to support non-wayfinding activities), such attitudes of users
are important factors. Although some parts of the questionnaire and the interviews indicated
such background preferences of the users, we feel that we should have put more emphasis on
these parameters. If we had known more about the subjects we would perhaps have a better
understanding of the non-correlation between facial expressions, mood, time spent, and postusage views.

8 Conducting users studies of characters
Information technology is not what it used to be. The traditional function – a work-related tool
with which to accomplish ‘serious’ tasks – still constitutes an important type of use, but it has
been supplemented with a great number of other functions: education, service, entertainment,
art, propaganda, social interaction and fun. Today, information technology works as sources of
cognitive, social, emotional and aesthetic experiences in all kinds of context. The methods and
goals of user studies have to adapt to the new conditions. ‘Goodness’ can no longer only be
defined in terms of efficiency or ease of learning.
By introducing the notion of experience, we hope to have broadened the scope and aim of user
studies. Experience involves complex conscious and non-conscious processes of cognition,
emotions, and communication, of which both computer science and psychology have a rudimentary understanding. Furthermore, many of these processes are influenced by dispositions,
expectations and everyday models of the world, which are determined not only by personal
experience, but by the socio-cultural context. From our discussion above it becomes obvious
that there is no way we can capture such a complex understanding of user reactions unless we
bring into the study a larger picture of the contextual factors pertinent to the interpretation of
the system. If we are to describe and understand these processes – as well as design for them
– we have to integrate knowledge not only from cognitive psychology, but also from emotion
theory, anthropology, communication studies, cinema studies and cultural studies. Although
this broadening makes evaluations more intricate, it does not mean surrendering to the complexity. It only means that we have to take more of the context into account.
Furthermore, we also have to find innovative methods of measurements. In this paper, we
have introduced a couple of light-weight parameters that we think should be worth developing
and refining, for instance, the metaphor analysis combined with a careful reading of the inter-

views, and the statements that subjects could agree with.
In a way, we feel our approach presented here falls in between ethno-methodology and traditional usability studies. On the one hand, ethnographers thinks that human-computer interaction should spend less energy on putting figures and numbers on users and more on interpretative and qualitative analysis of interviews and actual behavior in the field. On the other
hand, traditional usability studies might reproach us for spending time with a system that obviously does not promote wayfinding and task efficiency or can be measured in terms of
those6. Still, user studies are needed in this, more complex, field as well. We need to provide
input to the design of characters, and that input must not disregard important aspects of why
the character succeeds or fails.
It is still early days for interface characters. Once they have been around for a while, there will
be a better design basis for designers, but equally important is that users will have encountered
them and started incorporate them into their view of what computer interfaces are and can be.
Just as with any other mass-communication medium, producers of technology have to be
aware of the fact that technology shapes people’s view of the world, including technology.
Machines with intentional processes (such as characters or other forms of intelligent user interfaces), that users can interact with, have never been possible before. Once they are, there
will be room for ethnographic studies, but today we shall have to struggle with other kinds of
studies like the one described here.
An important contribution from our study, is our attempt to broaden the view on what it
means to create a life-like, believable, character. While animators in cartoon films are well
aware of the need to create personality (‘brain’), interface designers and researchers are still
mostly concerned with how to generate facial expressions, body language, and coherent dialogues. An additional burden when designing interface characters compared to movies and
novels is the interactivity between user and system. In a cartoon movie, the spectator is a passive viewer who has no influence over the course of actions. Our approach with introducing
two characters that can talk between themselves in order to convey more of their attitudes and
personalities to the users, is in our view an interesting way to combine a more passive spectator view with the interaction possibilities provided by computers. In our demonstration system, there were limited ways users could interact with the characters. Expanding on the interaction possibilities between user and character(s), while still keeping a strong narrative element and conveying the personality of the characters, is one of the interesting challenges to
researchers in this field.
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Figures and tables

Figure 1. Agneta and Frida reacting to the site of a film production company.
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Table 1 Smiles/minute and the four 7-grade Likert-scale statements displayed in the same diagram for each subject, 1 - 18. The subjects are sorted by how many smiles they made from person 1 who only smiles 1.2 times per 10 minutes to subject 18 who smiled 13.3 times per 10
minutes.

Correlation Matrix
again ok

nice ok

surf ok

fun ok
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.669
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.815

surf ok

.669

.804

1.000

.790

fun ok

.468

.815

.790

1.000

again ok

Table 2 Correlation matrix for the questionnaire queries: “Agneta & Frida’s commentaries
are fun” (fun), “The animated characters make the browsing situation nicer” (nice), “It was
fun to surf together with the animated characters beneath the browser” (surf), and “I would
like to use Agneta & Frida again” (again). P < .05.
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Table 3 Number of subjects who were in a better, equal or worse mood after using the Agneta & Frida system, versus only using the web pages.
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Table 4 Smiles per 10 minutes, one of the Likert-scale questions “Agneta & Frida’s commentaries are fun”, and subjects’ mood after using the system scale 1 (very much worse) to 7
(much better mood) depicted in the same table. The 18 subjects are sorted by the number of
smiles per 10 minutes. Again, none of the measurements follow one-another.
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Table 5. Number of subjects who got angry with Agneta & Frida.

7
"Did the
cartoon
characters feel
human?"

Number of subjects

6
5
4

"Did the
cartoon
characters feel
like friends?"

3
2
1
0
Very

Not at all

Table 6 Number of subjects who found Agneta & Frida to be human-like and number of
subjects who found Agneta & Frida to be like friends..

No of
words in
total

No of spa- No of nartial verbs + rative
verbs +
adverbs
adverbs

No of narrative
and spatial verbs
+ adverbs

Ratio of spatial
versus narrative
number of verbs +
adverbs

Group A

4088

108

234

342

32% vs. 68%

Group B

6402

204

252

456

45% vs. 55%

Total

10490

312

486

798

Table 7 Number of spatial versus narrative verbs and adverbs for group A and B.

With AGN ETA & FR ID A

Without AGN ETA & FR ID A
45%

32%

68%

55%

Spatial expressions

N arrative expressions

Table 8 Spatial versus narrative expressions with and without AGNETA & FRIDA.

