Are you bored? Maybe an interface agent can help!
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ABSTRACT

boredom in computer-based tasks. Our research was grounded
in two areas of emotion research – Emotional contagion and
Emotional influence on perception.

In this paper we present the influence of Emotive Interface
Agents on task-induced boredom. We studied the effects of two
of these agents – friendly and unfriendly. The results show that,
like human-human interaction, emotional contagion can happen
between agents and users and that it can lead to reduction in
task induced boredom. The friendly agent proved more
successful in reducing boredom and maintaining participants’
focus on task. Moreover, participants felt that the agent added
stimulation to the task, indicating that the friendly agent had
some influence on the perception of the task. Given the findings
of this study, we believe that agents have great potential in
regulating emotions. We believe these agents can be
successfully used in everyday monotonous/boring tasks such as
e-form filling and data entry. With further research we also
believe that agents can be extend into learning environments to
assist regulate emotions in learners.

1.1 Emotional Contagion
Some researchers have suggested that emotions are contagious.
That is, one individual’s emotions can be changed by another
individual’s emotions.
Emotional contagion was initially established in research on
primates and infants. Robert Miller et al. [cited in 10] found that
monkeys can ‘transmit’ their fears through facial expressions
and posture, which acts as a warning signal to other monkeys.
Monkeys in the tribe ‘catch’ fears transmitted and take
appropriate avoidance strategies. Similarly, research with
infants has indicated that when an adult smile at an infant, he or
she smiles back. However, when an adult frown at an infant, he
or she start to cry, reflecting fear [10]. Whilst, most positive
emotions (e.g. happiness), when transmitted manifest similar
emotions in the receiver, most negative emotions (e.g. anger),
when transmitted, manifest complementary emotions such as
fear. This is typically referred to as counter contagion.
Nevertheless, Hatfield et al. [10] suggest that all emotions are
contagious like a ‘social virus’ where some people posses the
natural ability to infect others with their emotions, whereas
others are readily susceptible to be infected by others’ emotions.
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Psychologists have long argued that emotions are capable of
influencing perceptions of individuals. Izard [14] explains that
our ordinary state of awareness is characterised by emotions.
While people’s emotions are always present in their day-to-day
interactions and reflections, in most instances individuals are
unaware of them. Despite this, emotions that are present in our
consciousness influence our perceptual process [14]. For
example, when we are in a state of joy, we tend to make
associations to be joyous, in harmony and have a positive
outlook in life. However, when in distress we perceive the
world to be dull and gloomy, resulting a negative outlook in life
situations [6,14]. The emotional influence on perception is
represented in figure 1. When the perception of the sensory
information takes place, emotions that are present in our
consciousness integrate with it. This creates an alternate
perception in our mind that is tight enveloped with emotions,
resulting in an appropriate emotional experience.

1. INTRODUCTION
Emotive Interface Agents (referred to as agents here on) are
interface agents that express emotions. Taking shape as text,
speech, or fully embodied, these agents are a technology that is
designed to assist us in a range of computer-based activities.
However, little is known about how agents affect our emotions
and perceptions. Given that emotions play an important role in
human computer interaction similar to human-human
interaction [20,23], it is surprising to see that not much research
has been conducted in this area. Joining a handful of researchers
who have endeavoured to understand the relationship between
the emotions expressed by agents and user emotions and
perceptions, we illustrate how agents can be utilised to reduce
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‘unwanted’ emotions when interacting with computers they
have focused on using agents to reduce user frustration during
or after an activity, as discussed below.
Klein et al. [15] used a text based agent to investigate the
effects of agents on user frustration. They developed two web
based games: one with delays during game play and one
without. It was expected that deliberate delays during game play
would induce frustration in players. Participants were dived into
two groups; where one half was exposed to delays and the other
half had no delays and the results showed that participants were
indeed frustrated when there were delays during game play.
After the game, each participant completed an online
questionnaire to evaluate the game. There were three
questionnaires –‘Ignore’, ‘Vent’ and ‘Affective–support’. The
‘Ignore questionnaire’ consisted of mainly closed questions. It
did not evoke any emotions or allow any opportunity to report
problems. During the ‘Vent questionnaire’ participants were
asked open ended questions and were allowed to report
problems and talk about their emotional state. In the ‘Affective–
support questionnaire’, the questions asked were similar to the
‘Vent questionnaire’, however, after enquiring about the
participant’s frustration level the computer gave feedback.
Feedback consisted of “active listening” in combination with
empathy and sympathy (refer to [15]). After the questionnaire,
participants were asked to play the ‘no delay’ game again for at
least three minutes and had the opportunity to play the game up
to 20 minutes if they wished to. The game was designed to be
boring and participants were given no incentive to play more
than three minutes. How long each participant chose to continue
playing was measured. The results showed that participants
exposed to the ‘Affective – support questionnaire’ played the
game for significantly longer than participants exposed to the
other two questionnaires. The results also indicated that
participants in the ‘delay’ condition played the game second
time round significantly longer than participants in the ‘no
delay’ condition. These results indicate that giving emotional
abilities to text-based agents can successfully alleviate
frustration.

Figuer1. Emotional influence in perception (based on [18])
Empirical evidence illustrates that perceptions such as beliefs
about self-efficacy, skill and mastery in performance of social,
intellectual and physical activities can be influenced by the state
of emotion of the individual [6]. Individuals in a state of
happiness have been found to have an elevated sense of selfefficacy; whereas individuals in a state of sadness have been
found to have a reduced sense of self-efficacy compared to
individuals in a neutral state [6].
These phenomena, emotional contagion and emotional
influence on perception, are not limited to human-human
interaction. They are indeed have been substantiated for humancomputer interaction. The Affective Computing framework [23]
and the Computers Are Social Actors (CASA) paradigm [20]
seek to explain this. The Affective Computing framework
suggests that like human-human interaction, if a computer is
made highly expressive, emotions can be transmitted to its user
[23]. Similarly, research based on the CASA paradigm has
shown that human perception, behaviour and emotions can be
changed irrespective of the source of emotion expression
[4,5,8,13].
Since the establishment of the Affective Computing framework
and the CASA paradigm, a number of technologies such as
affective robots [4,5,7,8], agents [11,12,14,16] and components
in the GUI (e.g. colour, music, lighting, and typography) [15]
have been used to investigate if emotional expression can
influence user perceptions, behaviour and emotions. Although
this research is in its infancy, agents have shown great promise
in influencing users’ emotions and perceptions [14, 21].

Hone [11] extended the work of Klein et al. [15] by comparing
a text based agent and an ‘embodied’ agent that expressed
emotions in a similar experimental setting. Both agents
expressed empathy and sadness. Participants who interacted
with the embodied agent reported a greater reduction in selfrated frustration compared to participants who interacted with a
text based agent. Hone [11] further investigated if the gender of
the embodied agent influenced the level of frustration. She
found that female agents were more successful in reducing
frustration in both male and female participants compared to
male agents.

Pioneers in the field of affective computing and the CASA
paradigm have illustrated that agents have greater potential to
enrich and extend human computer interaction [17, 22]. In our
endeavour to investigate agents’ contribution to human
computer interaction, we explored emotional contagion between
users and an agent and investigated how this influenced user
perceptions. In this paper we report on an investigation of the
impact of agents on users as they undertook a boring computerbased task.

Similarly, Predinger et al. [22] investigated the effects of an
embodied conversational agent in reducing frustration during a
mathematical quiz game. Once again, the game was designed
with delays during the interaction. However, unlike in work of
Klein et al. [15] and Hone [11], when a delay occurred the
embodied conversational agent apologised for the delay. The
results indicate that while there was no difference in
performance between the ‘agent’ and the ‘control’ condition,
the embodied conversational agent significantly relieved stress
in participants.

2. RELATED WORK
Much research has investigated the effects of agents on user
perceptions and emotions [12,13,17]. Many agents used for
these investigations were made as close to human as possible
and hence, they consist of many attributes beyond simply
emotions (helpful feedback, human-like behaviour, persuasion
abilities, etc.) that could influence user perceptions and
emotions. Therefore, it is difficult to conclude that any
emotional change in the user is due solely to perceptual and
emotional changes resulting from the agents and user
interactions. Little research has focused on the reduction of

Current research on the use of agents to regulate user emotions
has mainly focused on reducing user frustration or stress during
interaction. Apart from frustration, people often experience
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other emotions such as boredom and anxiety while performing
computer-based tasks. Additionally, only Klein et al. [15] have
investigated if reduction in frustration will promote persistence
in tasks. In this paper, we further explore the notion of using
agents to regulate user emotions by investigating how agents
can be utilised to reduce boredom when performing computer
based tasks, and how emotional contagion between user and
agent can influence the perception of the task.

the second research question explored if reduction in boredom
in users had an impact on perceived challenge and skills.

3.2 Experimental Task
The experimental task was designed to be monotonous and
offer minimal challenge to the users in order to induce
boredom. The task was a simple game where participants were
required to sort red and yellow eggs into corresponding red and
yellow baskets. The task ran for five minutes, during which the
participants were required to ‘collect’ eggs from a sloped ‘egg
run’ and place them in the baskets. Participants could only
collect the eggs once they reached the end of the egg run and
the eggs rolled down the slope at a slow, constant rate. The task
did not include any challenging attributes such as a target quota
or sub-task time restrictions. Figure 2 displays a screenshot of
the task.

3. DESIGN OF THE EXPERIMENT
3.1 Overview
In this study we were specifically interested in the influence of
agent’s emotions on users’ boredom when performing tasks and
if this leads to a perceptual change on the task. The principle
research question was:
RQ1: Can emotive interface agents reduce task induced
boredom in a computer-based environment?
This research question was further divided into specific related
issues in identifying the effects of emotions expressed by agents
on user emotions (boredom) and user perception (challenge and
skill).
RQ1.1: Can emotive interface agent(s) reduce boredom induced
by a task?
The first step in this study was to explore the possibilities of
reducing boredom with emotions. According to the flow theory
[9], task induced boredom can be reduced by increasing the
challenge of the task. To the best of our knowledge, no research
has investigated how expressed emotions can reduce boredom.
Therefore, it is unclear what emotions should be expressed to
relieve boredom. Given this, we used the two broad categories
of emotions, positive and negative, and applied it to the agents.
We assumed that if an agent expresses positive emotions, users
will ‘catch’ these emotions and hence, they will be in a positive
state of emotion rather than be bored when performing the
computer-based task. Additionally, we also sought out to
investigate how users would react to an agent that would
express negative emotions. When a person is bored they lose
focus on the task. However, similar to negative reinforcement,
we deduced that negative emotional expressions from an agent
would be successful in bring users into focus and give
motivation to help achieve the goal of the task.

Figure 2. Screenshot of the task

3.3 Design of agents
In designing the agents, firstly we identified the emotions they
would express as these emotions to a large extend determined
the characteristics and personality of the agent. During the
process of agent design, four components were considered:
types of emotions expressed, how the emotions were expressed,
how they were represented and what they said.

3.3.1 Emotions expressed
As mentioned above, given there has been little research on
what specific emotions can influence boredom, we designed
agents to broadly express ‘positive’ and ‘negative’ affect. Table
1 displays positive and the negative emotions used to inform the
design of the agents.

The characteristics of the agents were built based on positive
and negative emotions, which resulted in a friendly agent that
expresses empathy and happiness and an unfriendly agent that
expressed anger and frustration. In this study we investigated
the effects of friendly and unfriendly agents on task induced
boredom. A full account of the emotions used and the
justifications are presented below (See 3.3. Design of emotive
interface agents).

Table1. Emotions expressed by the Emotive Interface Agent

RQ1.2: Can change in emotion (boredom) change the
perception of challenge and skill?
The second step of this study was to explore the effects on
user’s perception of the challenge and skills of the task due to
reduction in boredom. According to flow theory [9], boredom
occurs through an imbalance between perceived challenge and
skill. When the challenge of the task is perceived to be low
compared to the perceived skills, boredom occurs. Therefore,

Friendly Agent

Unfriendly Agent

Excitement/happiness

Anger/frustration

Sadness/empathy

Self oriented emotions

Encouraging

Discouraging

Friendly tone

Ill-tempered/irritable tone

We created two agents for this study; one expressing only
positive emotions and the other expressing only negative
emotions. These emotions moulded the personality of the
agents. The agent that expressed positive emotions was friendly
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and supportive of the user. It was designed have a laidback
personality. This agent will be referred to as the ‘friendly agent’
in the future. Conversely, the agent that expressed negative
emotions was unfriendly and unsupportive. It was designed
have a strict, ‘edgy’ personality and this agent will be referred
to as the ‘unfriendly agent’.

to facilitate emotional contagion, general comments on overall
performance were designed to increase the agents’ repertoire.
When using voice as a medium to express emotions, emotions
can be expressed and recognised on the basis of valance
(pleasant to unpleasant) and arousal (calm to aroused)[1]. Based
on work of Aula and Surakka [1], and Partala and Surakkar
[20,21], we used words from the Affective Norms of English
Words (ANEW)[2] to create sentences that would extenuate the
emotions expressed. Additionally, we also took care to make
the narrations sound colloquial, so as to convey the personality
of the agents.

3.3.2 Expressing emotions
Speech was chosen as the main medium for expressing
emotions for the agents. This was due to two reasons. First,
speech can simultaneously convey two kinds of affect: affect
communicated via meanings of words and affect communicated
via tone of voice. Second, given that the task used in the
experiment was cognitively demanding, it was unlikely that
participants would notice facial expressions of the agent. This
became evident during the pilot study.

The bare bones of the friendly agent’s narrations were based on
the work of Brave et al. [3] and Klein et al. [15], where the
agent expressed empathy or happiness according to user
performance. These were then extended to create the general
comments on overall performance.

We used human male voices to express emotions. Although,
research indicates that users can identify personalities in
computer-generated speech, there is no solid evidence to show
that computer-generated speech can induce emotional
contagion, while there is ample evidence confirming emotional
contagion with human voices. We used two different actors to
record the voice of the friendly and the unfriendly agent
respectively.

For the unfriendly agent’s narrations, we changed the narrations
from of friendly agent to express disappointment and
frustration, by replacing positive intervention words with
negative intervention words from ANEW. We also made the
sentences short and more rigid, which facilitated strict
personality of the unfriendly personality of the agent. Table 2
lists examples of the narrations used and Table 3 lists some of
the ANEW words used for the narrations.

3.3.3 Representation

Table 2. Examples of the narrations of the friendly and
unfriendly agents.

The agent was represented with a picture of a real person (see
Figure 3.1. and 3.2.). The picture displayed the face and the
shoulders of the actor. Two actors were again used to represent
the two agents, with friendly agent represented with a smiling
face and the unfriendly agent represented with a neutral, stern
face. While, the expression was minimal and was very basic,
the facial representations changed according to the user’s
progress on task. During the pilot study many of the participants
did not notice the changes in facial expression during the task.
Most felt that facial representation was not necessary and that
voice alone was enough to identify the agent’s personality and
emotions expressed. However, we decided to keep the facial
representation as it gives a sense of completeness to the agent.

Narrations of the friendly
agent

Narrations of the unfriendly
agent

Cool, a set of 10 yellow eggs!

Finally! 10 eggs being cleared
away.

Plenty of eggs for the market.
Things are going great.

Not many eggs for the
market, things are moving
very slowly.

Nice. Click drop, click drop,
that's the way.

I doubt you are putting in all
you’ve got!

Good steady pace, plenty of
eggs for the market

Awfully slow not many eggs
for the market.

Table 3. Examples of ANEW[2] words used in friendly and
unfriendly narrations
Figure 3.1. Examples of the friendly agent (happy and sad)

Figure 3.2. Example of the unfriendly agent (angry and
contempt)

3.3.4 Narrations

Positive intervention words

Negative intervention words

Good

Disappointing

Great

Awful

Thanks

Slow

Best

Doubt

Nice

Careless

3.4 Procedure

Emotional contagion between users and agents was facilitated
via speech. The narrations used for the agents were categorised
into two main areas: comments on activities or events
happening within task and general comments on overall
performance. Although both types of comments were designed

The study took place in a lab environment. Upon entering the
lab participants were given a briefing about the experiment. All
instructions needed to complete the task were provided through
audio and text on screen. There were two conditions in this
experiment determined by the emotional characteristics and
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tones of the agents - a friendly agent and an unfriendly agent.
Participants were randomly allocated to one of these conditions.
Each condition lasted five minutes during which participants’
emotions and perceptions were monitored at three intervals and
saved into a database via a backend program. After completing
the task, participants were given the option to do the task a
second time or exit the task. After completing the computerbased experiment, an interview was conducted. The interview
gathered in depth detail about users’ perceptions of the task,
agent and overall experience.

4.1 Perception of task as boring

Figure 4 represents the sequence of activities during the
experiment. Participants were required to log into the program
and were then taken through the instructions on how to do the
task in the ‘Introduction scene’. During the introduction,
participants were given a ‘practice round’ on the task. Once the
participants had completed this they were taken to the ‘Task’.
During the task two questionnaires (‘probes’) were presented –
the first about a minute into the task and the second in about
three minutes into the task. At the end of five minutes another
questionnaire was presented. Then participants were given a
choice, either to do the task again (without the questionnaires)
for up to five minutes or exit the task. Finally, participants were
thanked for their participation in the ‘End Scene’. Once the
computer-based experiment was completed, an interview was
conducted.

Eight out of nine participants in the friendly agent condition
commented that the task was boring and monotonous.
Similarly, seven out of eight participants in the unfriendly agent
condition felt that the task offered very low challenge that they
felt bored doing the task. This confirms that we were successful
in creating a task that induced boredom in most participants.

The participants of the study comprised of 9 male and 8 female
undergraduate students from The University of Melbourne. The
average age of the participant population was 21 years.
Participants were recruited via posting advertisements in notice
boards and handing out flyers during lectures. This study was
approved by the University of Melbourne Ethics Committee.

“…he gave a bit of advice and was a bit supportive … saying
your going fine … that sort of thing … All the words that come
to mind are helpful [and] supportive.”

Participants in both conditions commented that initially they
were quite intrigued and interested in the task. However, as the
task progressed, it got repetitive and their interest dropped. This
is best summarised by one of participants in the friendly agent
condition:
“…the initial stage was that it was interesting, it seems fun, but
like you know as I went along it starts to get really monotonous
and all that so yeah the interests sort of drops…”

4.2 Perception of the agents
‘Helpful’, ‘supportive’ and ‘encouraging’ are some of the words
used to describe the characteristics of the agent in the friendly
agent condition. Below are some of the quotes from three
different participants of the friendly agent condition.
“He is sort of like [a] supporter … pushing you on sort of
thing”

“I reckon he’ll be bit patient and kind, but really engaging, like
really wants to keep you focused.”
All participants in this condition agreed that the friendly agent
was helpful in masking the boredom and monotony induced by
the task. However, five out of nine participants also felt that the
agent was distracting and annoying. Two of these participants
were annoyed because they felt that some of the agent’s
comments were unnecessary.
“[Paul] got a bit annoying … kept saying …every time there
was ten eggs in the basket that that you have 10 [eggs]”
Another one of these participants misunderstood a comment
made by the agent, which distracted him and also contributed to
him ignoring the agent. This participant felt that the friendly
agent was distractive and annoying…

Figure 4. Experiment Sequence

4. RESULTS

“[sic]Well, he said do you realize that for every fourth egg
there is a one red and it’s actually not in order some of those. I
was actually distract[ed] by his recommend[ation] and was
really focus[ed] on counting the eggs [to] validate his
comment. I found it is false. He was saying the wrong things …
I transfer[ed] all my attention from what he saying to
concentrating with the eggs. Because I know what to do, I can
just ignore him …”

The results discussed below are from the 17 open ended
interviews. Due to limited space available results from the three
probes are not discussed in this paper. We believe presenting
only a summary of the quantitative data will misrepresent the
full story and prove to be conflicting with the qualitative data.
We undertook an analytical induction approach to analyse the
17 interview transcripts, where the transcripts were view
through the light of the research questions and the interview
questions. We came up with 15 codes for this purpose. Once the
codes were created, we did a ground up analysis on the
transcripts. The 15 codes were also distributed to two fellow
researches, who independently coded interview transcripts to
determine a consistent coding scheme. Once all the interviews
were coded, we clustered these 15 codes into six main themes
that helped answer the research questions. These are discussed
below.

The last two of the five participants who indicted the agent was
annoying and distracting, felt that it was tedious to listen to the
agent after a while due to its limited narrative repertoire.
“But once you realise he [is] saying the exact same thing its
like pre-recorded … it gets a bit like tedious”
Seven out of eight participants perceived the unfriendly agent to
be irritable and annoying. Although, a majority of participants
agree that the agent was irritable and annoying, they felt that the
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agent was helpful in reducing task-induced boredom as
illustrated by the quotes below.

but it made me wonder what would happen if I were not to
follow instructions.”

“In some sense he made me smile a bit… when he was
annoying, so it helped. Well if he wasn’t there, it would have
been more monotonous and more boring because of that.”

“When I broke eggs I suppose he would say comments, but
when I was doing fine he also said nasty comments so after a
while I just like ok never mind I’ll just break more eggs.”

“He made it less dry, like without just doing the task at least
there is someone to actually say something.”

It is evident from the results that there was emotional contagion
between the agent and the user in both conditions. In the
friendly agent condition the emotional contagion influenced the
participants to continue with the task. However, in the
unfriendly agent condition, counter contagion between the agent
and the user did not last as long as we expected. The continuous
expression of negative emotions by the agent soon led to loss in
motivation in participants.

Five participants also found it entertaining to interact with the
agent due to its irritable personality and unwarranted comments.
“Paul is irritating and fun by the way.”
“I actually found Paul kind of funny. He was annoying, but he
was fun too.”

4.4 Agent help

Findings from this study showed that that both agents were
successful in reducing boredom. As expected the friendly agent
was seen to be helpful, supportive and encouraging.
Participants’ perceptions of the friendly agent as annoying and
distracting were unexpected. However, we believe this could be
elucidated with few design adjustments. Although, the
unfriendly agent was perceived as irritable and annoying,
participants felt that the presence of the agent also reduced
boredom. The most unexpected finding was that the majority of
participants in the unfriendly condition found the unfriendly
agent to be entertaining.

In the friendly agent condition participants felt that the agent
assisted them in three ways – by helping them focus on the task,
by reducing task induced boredom and by providing helpful
task related feedback.
The quote below best summarise how the friendly agent
assisted participants to be focused on the task:
“He sort of … draws me back to be focused. Like when I …
start to feel [it was] monotonous … he talks and he actually …
sort of brings me back and … I could actually concentrate
more.”

4.3 Agent – User relationship

Participants commented that the supporting and encouraging
personality assisted them in reducing the boredom induced by
the task:

Below are some of the comments made by different participants
in friendly agent condition that reflects the relationship they had
with the agent during the task:

“[sic]His words was kind of encouraging to me finish the task
… like especially at the end, ‘not long to go’ it’s kind of like
encouraging you, strengthen you to …just finish it and that
make the difference at the end you want to try again.”

“I hear his interest in egg collecting … [it] gets transferred a
bit over.”
“For me it’s like a person who’s following this task, it’s more
interesting for me.”

Additionally, participants felt that having the agent talk also
‘fills in the repetition’ of collecting the eggs.

“As I went along it starts to get really monotonous… the
interests sort of drops. … well … along the way Paul he speaks
and… makes you feel … [a] little light hearted cause some of
the things he says was quite funny.”

“In terms of the task, his voice was quite exciting. ‘Cause it fills
in … the repetition of filling the eggs.”

As illustrated by the above quotes, the friendly agent had a
positive influence on participants. The results suggest that the
positive emotions expressed by the agent were transferred to the
participants, indicating that some emotional contagion did occur
between the friendly agent and the participants.

All participants felt that the two hints given by the friendly
agent were helpful. Some found the hints interesting as it
pointed out the patterns of the eggs, thus temporarily providing
them more stimulation in addition to the task. Whereas, the
hints prompted others to look for other possible patterns within
the task, thus making the task more interesting.

The unfriendly agent was able to create counter contagion in
most participants for a short while, where participants were
motivated to do the task in spite of him. However, over time the
negative emotions lead to loss in motivation in these
participants. For example,

“[Paul] mentioned ‘have you noticed every three eggs there is
red one’ and also the pipe one, because I actually didn’t notice
it. I was more interested … I was trying to follow the movement
of the eggs and then putting them in the basket so I mean that is
pretty interesting.”

“Probably when he first started getting negative I, thought you
know I am going to try and do it better. But then when he kept
saying it I sort of just lost that motivation.”

“He is telling you, giving you little hits to help you. So it’s
enhancing.”
“He actually brought out a good point about how … the red
one comes … after three yellow eggs. And … after that I sort of
started to notice it as well… I didn’t observe that and when he
brought it up yeah just something interesting.”

“… at first he started just talking and then [he said] you got to
do it faster, so I did it faster for a while. He kept going on
saying it’s not fast enough, or something around that line. So I
was like ‘ahh man stuff this … its not going to work any faster’.
The outcomes not going to be any different so I started waiting
and trying to crack some eggs. … I won’t say it was on purpose,

In the unfriendly agent condition participants felt that the agent
assisted them mainly in reducing task induced boredom. They
indicated that the irritable personality and the unwarranted
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comments provided them with entertainment, thus alleviating
task induced boredom.

to do a second round in the task. One participant enjoyed doing
the task as it depicted similar characteristics to games she plays
in her leisure time. The other participant went on to the second
round due to curiosity and wanted to see more conversation of
the unfriendly agent. Most participants also commented that
although the agents intrigued them, they found the task to be
too boring to do a second time. Although, the agents provided
motivation and encouragement to the participants to continue
the task, they felt that this alone was not stimulating enough to
do the task a second time around. This suggests that users need
some stimulation from the task itself. This is best summarised
by one of the participants from the friendly agent condition:

“He made it less boring I think. Some things he said were
hilarious to me.”
“I was hovering over bored but not quite bored yet, because he
was interesting.”
Unlike in the friendly agent condition most participants in the
unfriendly agent condition felt that the same hints about the egg
patterns given by the agent were unhelpful. They felt that these
comments were irrelevant as they did not assist in completing
the task any better or made any difference to the task challenge.

“I think the faults are in the task design itself. You don’t want
have a monotonous task…you get sick of that. So, Paul’s not
really the problem here. I think we need stimulation from the
game itself.”

“The instructions he gave like … the fourth egg is a red one and
the third one will come from the side, it doesn’t contribute
because the pace is slow, so it doesn’t matter at all.”
The results indicate that participants perceived the friendly
agent to be more helpful than the unfriendly agent. Participants
in the friendly agent condition commented that not only did the
agent assisted them to relieve their boredom, but it also assisted
them in staying focused as well as provide helpful hints. In the
unfriendly agent condition, participants felt that the agent
distracted them and that the helpful hints provided by the agent
were not necessary. Considering these findings, it can be said
that the friendly agent is more successful in creating an
engaging environment over the unfriendly agent.

5. DISCUSSION AND CONCLUSION
Our results confirm that emotional contagion can occur between
agents and users of computer-based tasks. The friendly agent
was successful in keeping participants’ motivation going
throughout the task. Although, the unfriendly agent induced
counter contagion as expected, it did not last for long, and over
time participants felt less motivated to do the task.
Both agents were successful in masking task induced boredom
in most participants and creating an entertaining environment.
The positive personality of the positive agent encouraged the
participants to continue on with the task. The friendly agent also
kept participants’ focus on the task. Most participants found
that the unfriendly agent was entertaining due to its negative
personality and unwarranted comments it made. This helped
alleviate task boredom. However, they also noted that the initial
motivation to complete the task was reduced as the agent
continued with its negative comments.

4.5 Perception of task – Challenge and Skill
Participants in both conditions stated that the agents were
successful in reducing task-induced boredom, but 15 out of 17
participants agreed that the agents were unable to alter the
perception of challenge offered by the task and the perception
of skills. However, as illustrated in section 4.4 Agent help, in
the friendly agent condition most participants felt that the hints
given by the agent were helpful. They felt that the hints
provided them with additional stimulation and also prompted
them to explore the task environment…

Most participants perceived the unfriendly agent as annoying
and irritating even though they also saw it as entertainment.
Although, participants in the friendly agent condition also found
the agent to be annoying, we believe that this could be avoided
with few design adjustments such as increased narrative
repertoire and avoiding repetitive comments. Both agents were
equally unsuccessful in encouraging participants to do the task a
second time. This suggests that the task was too boring to
complete twice.

“Probably from the pattern part, it that had the most influence
on me. From hearing it for the first time made me look for other
patterns.”
This suggests that although the friendly agent was unable to
alter participants’ perception in terms of perceived challenge
and skill, it was able to change the perception of the overall
task.

Although the emotions expressed by the agents were unable to
alter participants’ perception in terms of challenge and skill of
the task, the friendly agent had some influence on the
perception of the task overall. Results also suggest that the
friendly agent was more successful in creating a more engaging
environment than the unfriendly agent.

“When he speaks and to me its funny so kind of makes it
interesting, the game.” – Friendly agent condition.
“He was annoying at the same but he was a bit entertaining,
but he added something at least, yeah it helped out some of the
monotony.” – Unfriendly agent condition.

Given the findings of this research we believe that agents have
great potential in regulating and optimising emotions. For
example, application of these agents could be extended to
everyday monotonous/boring tasks such as filling in online
forms and data entry. Agents could be used to help create
environments where the boredom of filling forms or data entry
can be reduced. With further research we also believe these
agents could be extended to be incorporated in learning
environments to regulate learner emotions such as boredom,
anxiety and frustration. However, given the task in this study
only ran for five minutes, it is difficult to draw conclusions

As illustrated by the quotes above, most participants felt that the
overall environment in both conditions was entertaining and
exciting due the presence of the agent. Even though the agents
failed to alter the perception of challenge and skill, they were
successful in creating a more entertaining and exciting
environment that reduced task induced boredom in participants.

4.6 Persistence
Both agents failed to encourage the participants to do the task a
second time. Only two participants out of a total of 17 went on
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about what the long-term effects of these agents would be in
learning environments. Further research is required to
investigate the effects of these agents for long term application.

12. Hongpaisanwiwat, C., & Lewis, M. (2003). The effect of
Animated Character in Multimedia Presentation: Attention
and comprehension. In Proceedings of IEEE International
Conference on Systems, man and Cybernetics.

In the future we intend to extend this research to study the
emotional contagion between agents and users for other types of
computer-based task (e.g. anxiety tasks) as we believe that
human-computer interaction can greatly benefit from this
knowledge.
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